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Abstract

COVID‐19 has a significant impact on public health and poses a challenge to medical

staffs, especially to front‐line medical staffs who are exposed to and in direct contact

with patients. To understand the psychological stress status of medical staffs during

the outbreak of COVID‐19, random sample questionnaire survey was conducted

among 2110 medical staffs and 2158 college students in all provinces of China

through a questionnaire, which was compiled and completed through the Ques-

tionnaire Star platform relying on Wechat, QQ, and other social software. The dif-

ferences in psychological stress status of different groups were compared through the

analysis of the questionnaire. Results revealed that in all provinces of China, medical

staffs scored significantly higher on all items of psychological stress than college

students (P < .001). In Wuhan, medical staffs scored significantly higher than college

students in all items of psychological stress (P < .001). While among medical staffs,

the group in Wuhan area scored significantly higher than the group outside Wuhan on

the following items: "Thought of being in danger," "The possibility of self‐illness,"
"Worrying about family infection" (P < .05), "Poor sleep quality," "Needing psycholo-

gical guidance," and "Worrying about being infected" (P < .01) in the Psychological

Stress Questionnaire, but on the item "Confidence in the victory of the epidemic," the

group in Wuhan area scored significantly lower than the group outside Wuhan

(P < .05). The emotion, cognition, physical, and mental response of front‐line medical
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staff showed obvious "exposure effect", which calls for a psychological crisis inter-

vention strategy that can be helpful.

K E YWORD S

artificial intelligence technology, COVID‐19, medical staffs, psychological stress, public health

1 | INTRODUCTION

In January 2020, provinces across the country declared 2019 novel

coronavirus as the first‐level public health emergency response;1 while

the World Health Organization (WHO) declared the new coronary

pneumonia as Public Health Emergency of International Concern

(PHEIC) on January 30, 2020.2 On January 23, 2020, Wuhan was closed

to prevent the spread of the new coronavirus pneumonia.3 During the

outbreak period, tension, anxiety, and other negative emotions began to

breed in the country, and quickly spread and iterate among the members

of the whole society,4 letting the whole country into psychological crisis,

making the medical staff in the first line bear a huge work pressure and

psychological pressure, which may have a certain impact on their emo-

tional state, and make the medical staff engender psychological stress.5

Stress, the body's response to harmful stimuli, is a common physical

and psychological phenomenon. Jiang proposed that stress is a biological,

psychological, social integration system and a multi‐factor interaction,

feedback regulation and control system.6,7 Stressor is a stimulus that

causes stress, including physical, chemical, biological, social, psychological,

cultural, and other types. All kinds of stressor are related to each other,

and one kind of stressor can also combine with the nature of other kind

of stress sources, forming a compound stressor.8 Public health events,

due to their suddenness, uncertainty, and harmfulness, bring human in-

security and instability, and impact on public emotional behavior,

breaking people's inner balance, which is an important source of stress,

and thus can cause a series of psychological stress response.9

Medical staffs, being the backbone of the fight in the first line of

epidemic prevention and control, endure heavy work tasks, high risk of

infection, and work pressure.9,10 Especially, the medical staffs in hospitals

caring for confirmed or suspected patients are more likely to be exposed

to high risk of infection and negative psychological stress than the general

population. Moreover, they are also concerned about being infected and

spreading the virus to their families, friends, or colleagues.11‐13 A psy-

chological survey in The Lancet Psychiatry suggested that the rates of

depression, anxiety, insomnia, and stress symptoms among medical staffs

involved in the epidemic prevention and control were as high as 50.7%,

44.7%, 36.1%, and 73.4%, respectively.14 Another survey of the front‐line
medical staffs in Wuhan showed that their anxiety and panic were ex-

tremely prominent due to intense psychological stress in such a short

time.9 In addition, studies have shown that the psychological stress scores

of medical staff in isolation wards are generally higher,15 and that nurses

show more mental sub‐health in clinical work, especially physical char-

acteristics such as dizziness, headache, and breathing difficulties.16,17

Similarly, during the SARS outbreak, the mental health problems of heat

outpatient medical staffs in military hospitals were widespread, and all

the four factors of somatic, depression, anxiety, and compulsion were

increased, among which the increase of depression is the most

significant.18 The scores of somatization, interpersonal relation, depres-

sion, anxiety, and fear factors in SCL‐90 of the nursing staff who parti-

cipated in the treatment of the epidemic outbreak were significantly

higher than those in the control group.13 Previous studies have shown

that depression, anxiety, and other various physical and mental symp-

toms were undesirable consequences after disaster, and that the most

commonmental disorders that occurred after a disaster were anxiety and

depression.19,20

The main objective of psychological crisis intervention is to reduce

the risk of acute psychological crisis and trauma, stabilize and reduce

the immediate and serious consequences of it, and to promote the

recovery or rehabilitation of individuals from adverse conditions.21

Fan22 believed that psychological intervention in a crisis situation can

help people get out of the crisis as soon as possible and restore psy-

chological balance. Medical staffs who are long‐term in the front line

of the epidemic show stronger psychological stress for receiving more

negative emotional distress. It is consistent with the general psycho-

logical characteristics of the population after the disasters. Thus, their

mental health should be the special attention of social and hospital

managers, and the targeted psychological crisis intervention.4,23,24

The study selecting medical staffs and college students from all

over the country under the outbreak of COVID‐19, investigated and

analyzed the emotional state and psychological stress status of the

medical staffs in the hard‐hit areas of Wuhan and other areas as well

as medical staffs and college students during the outbreak of the

epidemic through an online questionnaire, so that we can provide

guidance for the psychological health care and intervention coun-

seling for medical staffs in the high‐exposure area of emergencies.

2 | METHOD

2.1 | Subjects

In the formal test, we recruited medical staffs and college students

from all provinces of the country, February 10‐21, 2020, using ran-

dom sampling. A total of 2110 medical staffs finished the ques-

tionnaire, of which 877 (male 255, female 622) were from hospitals in

Wuhan and 1233 (male 247, female 976) were from hospital in areas

outside Wuhan. Nearly, 2158 students finished the questionnaire, of

which 1099 (male 430, female 669) were students from universities

in Wuhan and 1059 (male 396, female 663) were students from

universities outside Wuhan.
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2.2 | Procedures

The study was designed in accordance with the tenets of the

Declaration of Helsinki. Approval from the ethical authority in our

school was granted. Confidentiality and the statement confirming

informed consent was managed by placing anonymous coding of one

self‐report questionnaires.
This survey used the questionnaire, which was compiled and

completed through the Questionnaire Star platform (Wenjuanxing,

http://www.wjx.cn) relying on Wechat, QQ, and other social software

to investigate the emotional state and psychological stress status of

the medical staffs and college students. Random sampling was

adopted to select the subjects nationwide to fill in the online ques-

tionnaire; and we have eliminated the incomplete and unserious re-

spondents, such as six questions in a row or answer time less than

3minutes. First of all, an original Psychological Stress Questionnaire

with nine items was compiled through video interviews to collect

information, and an analysis of exploratory factors was carried out to

determine the questionnaire items and factors, thereby constructing

good reliability. Then a wide range of formal tests were conducted.

2.3 | Development of Psychological Stress
Questionnaire

Data from 504 subjects were collected as preliminary test through a

web questionnaire with 17 items, including 45 in Wuhan and 459 out-

side Wuhan, 201 boys and 303 girls, and ages 17 to 25 (19.75 ± 0.09).

Through the exploratory factor analysis, the adaptive test results

showed that the Kaiser‐Meyer‐Olkin value was 0.766 and the

Bartlett's test χ2 value was 1055.09 (df = 36, P < .001), indicating

that exploratory factor analysis could be made. The principal com-

ponent analysis method was used to conduct exploratory factor

analysis of the samples and the maximum variance method was used

to rotate them. According to the factor load matrix after the rota-

tion axis, the analysis process of the items was as follows. First,

delete five items with insufficient load and which are difficult to

name on each factor; next, compare the load of each item on each

factor, and delete three items with small load and similar load on

different factors; third, analyze each factor, and delete the items

with poor division and which are difficult to explain. As per the

above principles, all nine items were retained and three factors

were confirmed as the result, and the total variance was 60.88%,

which is shown in Table 1. The factors were named in turn as

followed: (a) Risk awareness, which reflects the self‐evaluation of

the risk stoicism of the subject's environment; (b) Physical and

mental response, which reveals the stress response to the subject's

current environment; (c) Optimistic hope, which mirrors how much

the subjects were confident in defeating the epidemic and the

optimism of the current outbreak.

The internal consistency reliability (Cronbach's α coefficient),

split‐half reliability, and the correlation of score between factors and

the total score of the Psychological Stress Questionnaire are calcu-

lated by SPSS version 20.0 (SPSS Inc, Chicago, IL), and the results

showed that the internal consistency reliability of population is .78,

which are listed in Table 2.

TABLE 1 Analysis of the main components of the Psychological Stress Questionnaire

Factor Item Number Loading Eigenvalue % of variance

Risk awareness Thought of being in danger Q7 0.85 3.15 34.95

The possibility of self‐illness Q8 0.77

Worrying about family infection Q10 0.49

Physical and mental response Poor sleep quality Q14 0.72 1.40 15.53

Needing psychological guidance Q15 0.68

Worrying about being infected Q9 0.57

Fear Q11 0.51

Optimistic hope Confidence in the victory of the epidemic Q6 0.79 0.94 10.41

Thinking the current outbreak is serious Q16 0.56

TABLE 2 Reliability and correlation of Psychological Stress Questionnaire

Reliability Correlation

α coefficient Split‐half reliability Risk awareness Physical and mental response Optimistic hope

Risk awareness .66 0.55 1

Physical and mental response .63 0.62 0.66** 1

Optimistic hope .25 0.25 0.27** 0.07** 1

Questionnaire .78 0.61

**P < .01 (two‐sided test).
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2.4 | Data analysis

The SPSS version 20.0 was used for conducting descriptive statistics

and t tests.

3 | RESULTS

3.1 | Differences between occupational groups

The occupational differences of psychological stress status in the

sample are significant between the medical staff group and the col-

lege student group. As is shown in Table 3, medical staffs scored

significantly higher on all items of Psychological Stress Questionnaire

than the college students. Meanwhile, the emotional distribution of

medical staffs and college students in China during the outbreak

were mapped using an artificial intelligence technology (see Figure 1).

3.2 | Occupational differences of groups in Wuhan

The occupational differences of psychological stress status in the

sample in Wuhan are significant between the medical staff group and

the college student group. As is shown in Table 4, the medical staffs

scored significantly higher on all items of Psychological Stress

Questionnaire than college students.

3.3 | Regional differences among the group
of medical staffs

The regional differences of psychological stress status of medical

staff groups in different regions are significant in some items.

The measurements are shown in Table 5: (a) Medical staff in Wuhan

area scored significantly higher than the medical staff outside Wuhan

on "Thought of being in danger," "The possibility of self‐illness,"
"Worrying about family infection," "Poor sleep quality," "Needing

psychological guidance," and "Worrying about being infected" items in

the Psychological Stress Questionnaire, and in the item of "Confidence

in the victory of the epidemic," the medical staff in Wuhan area scored

significantly lower than the medical staff in the area outside Wuhan.

(b) The scores of medical staffs in Wuhan and outside Wuhan is not

significant in items "Fear" and "Thinking the current outbreak is ser-

ious" of the Psychological Stress Questionnaire.

4 | DISCUSSION

4.1 | The "exposure effect" of psychological stress
among medical staffs

Compared with the medical staffs outside Wuhan and college students

in Wuhan, medical staffs and medical staffs in Wuhan under great work

pressure and psychological pressure, showing more negative cognition

and emotions, due to long‐term in the outbreak of the COVID‐19 epi-

demic of the first line of prevention and control, which is the "exposure

effect" in psychology. "Exposure effect" means that stimulating none-

nhanced exposure to individuals can improve the emotional evaluation

of stimulation by individuals.25 The "exposure effect" was shown in the

psychological stress situation. Medical staffs, especially in Wuhan area,

located in the heart of the epidemic, facing the patient's aggravated,

rescuing or even death condition every day, and being fearful of their

own protection and the risk of infection, end up in stimulating the

medical staff's instinctive stress response, including their unwillingness

to talk about these issues, the brain repeatedly thinking of a person or

scene that makes them uncomfortable and unforgettable, emotional

TABLE 3 Occupational differences in Psychological Stress Questionnaire scores

Factors Items Occupations M ± SD t P

Risk cognitive Thought of being in danger Medical staffs 4.22 ± 0.70 53.73 <.001

College students 2.87 ± 0.91

The possibility of self‐illness Medical staffs 3.55 ± 0.96 39.75 <.001

College students 2.39 ± 0.94

Worrying about family infection Medical staffs 4.64 ± 0.64 45.13 <.001

College students 3.25 ± 1.26

Physical and mental response Poor sleep quality Medical staffs 2.63 ± 0.98 31.76 <.001

College students 1.69 ± 0.95

Needing psychological guidance Medical staffs 2.19 ± 0.91 13.41 <.001

College students 1.81 ± 0.94

Worrying about being infected Medical staffs 4.17 ± 0.81 67.37 <.001

College students 2.18 ± 1.09

Fear Medical staffs 2.96 ± 0.78 35.76 <.001

College students 2.03 ± 0.76

Optimistic hope Confidence in the victory of the epidemic Medical staffs 4.52 ± 0.63 13.00 <.001

College students 4.21 ± 0.89

Thinking the current outbreak is serious Medical staffs 4.50 ± 0.61 30.86 <.001

College students 3.80 ± 0.84
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F IGURE 1 Fear and confidence distribution of medical staffs and college students

TABLE 4 Occupational differences of samples in Wuhan in Psychological Stress Questionnaire scores

Factors Items Occupations M ± SD t P

Risk cognitive Thought of being in danger Medical staffs 4.31 ± 0.68 44.18 <.001

College students 2.86 ± 0.96

The possibility of self‐illness Medical staffs 3.66 ± 0.95 30.33 <.001

College students 2.44 ± 0.97

Worrying about family infection Medical staffs 4.67 ± 0.60 34.70 <.001

College students 2.28 ± 1.22

Physical and mental response Poor sleep quality Medical staffs 2.71 ± 1.02 23.29 <.001

College students 1.76 ± 1.00

Needing psychological guidance Medical staffs 2.27 ± 0.91 10.72 <.001

College students 1.88 ± 0.95

Worrying about being infected Medical staffs 4.23 ± 0.77 52.39 <.001

College students 2.28 ± 1.12

Fear Medical staffs 2.96 ± 0.90 25.11 <.001

College students 2.07 ± 0.80

Optimistic hope Confidence in the victory of the epidemic Medical staffs 4.48 ± 0.65 10.84 <.001

College students 4.15 ± 0.92

Thinking the current outbreak is serious Medical staffs 4.51 ± 0.63 23.83 <.001

College students 3.80 ± 0.87
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instability, increased alertness, and so on. Studies have shown that the

vicarious traumatization score of front‐line nurses in the prevention and

control of the COVID‐19 outbreak is significantly lower than that of

non‐front‐line nurses.26 Compared with college students, front‐line
medical staffs are exposed to the risk of patients and outbreaks for a

long time. Their perceived negative emotions are increasing and positive

emotions are relatively low. Psychological stress response further af-

fects the quality of sleep of health care workers, and they experience

difficulty in sleep, light sleeping, more dreaming, waking up easily, and

more night behavior such as turning over. Moreover, they often have

multiple roles in addition to their own diagnosis, treatment, and nursing

work, that is, appeasing patients, accompanying patients, dealing with

administrative things and coordinating relationships, which can further

lead to sleep problems. Hence, the decreased quality of sleep may affect

the work efficiency of medical staffs, making them feel anxious, so they

also need more urgent psychological intervention.

4.2 | Positive emotions and cognition among
medical staffs

Our study also showed that the confidence feeling of Wuhan medical

staffs were higher than those of college students. Although during

COVID‐19 outbreak, the medical staffs faced a more serious situation,

with the strong national prevention and control measures, the support

from the people throughout the country, slow improvement of patient

symptoms and the declining number of confirmed, and having a rela-

tively clear understanding of the COVID‐19 outbreak through pro-

fessional knowledge, they became more confident, which gave them

more energy to sustain and work. A recent survey also showed that

clinical nurses had anxiety in responding to COVID‐19 outbreak, but

had lower levels of anxiety than the national average, and that most

clinical nurses had a less severe response to the crisis stress of the

COVID‐19 outbreak, with mild cognitive, emotional, and behavioral

impairments.27 Positive and negative emotions have different dimen-

sions, but they occur together in the process of individual's response

to risk events. Furthermore, positive psychology emphasizes the sti-

mulating of adaptive value of positive emotional experiences.28 Fre-

drickson29 proposed the Broaden‐and‐Build theory of positive

emotions and emphasized that positive emotions help increase

behavioral flexibility,30 build personal resources,31 and eliminate

the physiological effects of negative emotions.32 This also reveals

that psychological workers help medical staffs to stimulate,

maintain, and enhance positive emotions and get rid of negative

emotions and negative psychological stress through psychological

intervention.23

4.3 | Clinical implications

At present, researchers pay more attention to the mental health

problems of medical staffs. Especially, during the outbreak of the

COVID‐19, medical staffs bear higher work and psychological pres-

sure; it is helpful for the prevention and control of the epidemic to

understand how their psychological stress and emotional conditions

are different from the ordinary people, and accordingly put forward

corresponding adjustment strategies. Under this context, this study

can be helpful in improving the scientific system of psychological

stress and emotional adaptation of medical staff, and has a guiding

significance for the prevention and treatment of infectious diseases

TABLE 5 Regional differences of medical staffs in Psychological Stress Questionnaire scores

Factors Items Region M ± SD t P

Risk cognitive Thought of being in danger Wuhan 4.31 ± 0.68 4.87 <.001

Outside Wuhan 4.15 ± 0.72

The possibility of self‐illness Wuhan 3.66 ± 0.95 4.30 <.001

Outside Wuhan 3.48 ± 0.96

Worrying about family infection Wuhan 4.67 ± 0.60 2.01 .048

Outside Wuhan 4.62 ± 0.66

Physical and mental response Poor sleep quality Wuhan 2.71 ± 1.02 3.51 <.001

Outside Wuhan 2.56 ± 0.94

Needing psychological guidance Wuhan 2.27 ± 0.91 3.48 <.001

Outside Wuhan 2.13 ± 0.90

Worrying about being infected Wuhan 4.23 ± 0.77 2.94 .003

Outside Wuhan 4.12 ± 0.84

Fear Wuhan 2.96 ± 0.90 0.19 .851

Outside Wuhan 2.95 ± 0.91

Optimistic hope Confidence in the victory of the epidemic Wuhan 4.48 ± 0.65 2.31 .019

Outside Wuhan 4.55 ± 0.61

Thinking the current outbreak is serious Wuhan 4.51 ± 0.63 0.94 .349

Outside Wuhan 4.49 ± 0.60
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in the future. Furthermore, the present study provides the Psycho-

logical Stress Questionnaire, which is an effective measure that can

be extended to evaluate the psychological stress of the medical staffs

during the COVID‐19 outbreak. As the COVID‐19 enters its out-

break, more and more medical staffs are involved in the prevention

and control. Medical staffs need to access to patients with new

COVID‐19 zero‐distance, and to carry out various clinical treatment

and care work wearing protective clothing and goggles. Being in this

severe epidemic prevention and control environment for long‐term,

the medical staffs involved in the treatment continues to be in a high

state of psychological stress. As a result, they will also face some

psychological distress as follows:

(1) Fatigue: When treating patients in the isolation room, they are of-

ten in a state of shaft rotation. And a long period of high‐intensity
work including rescuing, checking the room, accompanying the

patient to send a test, and so on makes them physically and men-

tally fatigued.10

(2) The sense of powerlessness of the COVID‐19 epidemic: As a new

infectious disease, the development trend of the epidemic, the

current status quo, and duration and treatment methods are the

difficult problems that the medical staffs and researchers are facing,

which results in experiencing a sense of powerlessness.33

(3) Concern for themselves, their families and colleagues: Because of

the high level of infectiousness of the virus and the current re-

latively inadequate supply of medical supplies, individual health

medical staffs may not only worry about whether their own

protection is in place or not, but also worry about the safety of

their families and colleagues.

In view of the main mental health problems faced by medical

workers at present, combining with the current requirements of

epidemic prevention and control, psychological workers can provide

psychological help and support to medical staffs through online

psychological services.4,14,24

4.3.1 | Build proper self‐awareness

Cognitive systems are self‐referential control systems that integrate

information and reactions between external social systems and internal

physiological systems.34 Kjaer35 found that a subjective assessment of

the threat or risk for traumatic events in trauma sufferer was sig-

nificantly associated with acute stress disorder. The cognitive‐
phenomenological‐transactional theoretical model of stress also em-

phasizes the cognitive evaluation process of individual stress, and holds

that thinking, experience, and the significance of the events experi-

enced by individuals are the main intermediaries and direct motiva-

tions that determine stress response,36 thus scientific and rational

cognitive construction is particularly important. When treating pa-

tients, many medical staffs feel guilty that they cannot help them. But

medicine is not everything, and this outbreak is the battle of all man-

kind, so the medical staffs do not need to attribute all the responsibility

of the medicine to their own. Medical staffs should build boundaries

with work and patients, should not work longer hours alone without

colleagues and understand the limits they can afford. When they reach

the limitation, they need to think about how to better tell the story of

what he or she is encountering, to tell the leader about the difficulties

they have encountered at work, and hopefully have proper rest.

Throughout the treatment process, medical staffs should affirm that

their every medical activity and rescue is valuable, understand their

limitations, and learn to forgive themselves.10 Keep sleep a priority, as

much as possible, because lack of sleep and overwork can lead to a

weakened immune system. According to the patient's severity, medical

staffs should timely adjust their work rhythm hours to ensure that they

have enough rest and relaxation time.

4.3.2 | Remind medical staffs to take care
of themselves

First, keep sleeping and resting as much as possible. If medical staffs

do feel bad about sleeping, they can do some relaxation and exercise

activities. Second, although medical supplies are scarce, but under

possible conditions we should ensure their basic diet. Moreover, at

work, medical staffs can try every hour or two to look out of the

window, find a corner and lean backwards on the wall for a while, or

have deep breath for a few times. This will help avoid temporarily

held empty bad feelings and ease work pressure.

4.3.3 | To assist the establishment of social support
systems

In such a special period, in addition to professional psychological

counselors, family support is very important. Medical staffs can

connect with family, hope they understand their choices and share

things beyond work. In addition to family members, colleagues who

work side by side are another source of support. Medical staffs

should encourage, cheer, and affirm each other, face the results of

treatment objectively, do not blame each other, timely share and

discuss feelings, experiences, and solutions to problems, and try to

find out opportunities to share negative feelings that are bother-

some.10 Furthermore, patient feedback is important. The recent in-

crease in patient visits may also produce excessive emotions and

behaviors. As a result, medical staffs should care for patients, espe-

cially confirmed patients, and remind themselves that patients or

family members vent their emotions because they feel pressure and

there is nothing personal about it.10

4.4 | Limitation of the study and future
recommendations

With significant contributions to the study there are also some lim-

itations, which should be noted. The first is the cross‐sectional design
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of this study; it is difficult to show the systematic changes of psy-

chological stress in medical staffs during the epidemic. Additionally,

data were obtained through self‐report, which can be a source of

bias. Therefore, findings should be interpreted with prudence. Future

research could select samples of medical staffs in a range of sectors

to assess generalizability of our study. Future research could also

investigate medical staffs working in other countries, adopting same

measurement to investigate results.

5 | CONCLUSION

During the outbreak period of the COVID‐19, medical staffs, especially

medical staffs in Wuhan area, had higher psychological stress level

than college students, which showed obvious "exposure effect." Fur-

thermore, although medical staffs in Wuhan area had higher feeling of

impending crisis compared with other areas, they were more confident

in defeating the outbreak of the COVID‐19. In summary, the public

should be concerned about the psychological stress status of medical

staffs and take positive psychological crisis intervention strategy.

ACKNOWLEDGMENTS

We thank all participants for their time and interest as well as the

editor and reviewers for their valuable feedback. This study was

supported and granted by the “National Social Science Fund emer-

gency management system construction research special project and

National natural science foundation”, “Central China Think Tank

special key projects (2020HZZK031)”, and “Natural science founda-

tion of Hubei province (2019CFB425)” to YZ.

CONFLICT OF INTERESTS

The authors declare that there are no conflict of interests.

AUTHOR CONTRIBUTIONS

Conceived and designed the questionnaire: YZ, LZ, and PW.

Recruitment and payment of participants: YZ and GL. Analyses of the

data: GW, QX, XC, YB, SX, FH, NL, JZ, and ML. Writing and revised

the paper: WW, YZ, PW, and LZ. Partially written and revised: PW

and LZ. All the authors have approved the manuscript and agreed

with submission to the article.

ORCID

Wenzhi Wu https://orcid.org/0000-0003-3704-2493

Yan Zhang http://orcid.org/0000-0002-4118-4454

Pu Wang https://orcid.org/0000-0001-5783-3693

Li Zhang https://orcid.org/0000-0003-1620-1512

Guixiang Wang https://orcid.org/0000-0002-3298-277X

Guanghui Lei https://orcid.org/0000-0002-8586-2894

Qiang Xiao https://orcid.org/0000-0003-3748-4312

Xiaochen Cao https://orcid.org/0000-0001-9144-8596

Yueran Bian https://orcid.org/0000-0002-6216-1972

Simiao Xie https://orcid.org/0000-0002-9974-3351

Fei Huang https://orcid.org/0000-0001-9461-6882

Na Luo https://orcid.org/0000-0002-1321-3246

Jingyuan Zhang https://orcid.org/0000-0001-5555-7234

Mingyan Luo https://orcid.org/0000-0002-7381-0149

REFERENCES

1. XinhuaNet. Sichuan, Shandong, Fujian, Guizhou and Guangxi launched a

major public health emergency first—level response. http://m.xinhuanet.

com/sc/2020-01/25/c_1125501212.htm. Accessed 25 January 2020.

2. WHO. Statement on the second meeting of the International Health

Regulations (2005). Emergency Committee regarding the outbreak of

novel coronavirus (2019‐nCoV). https://www.who.int/news-room/detail/

30-01-2020-statement-on-the-second-meeting-of-the-international-

health-regulations-(2005)-emergency-committee-regarding-the-outbreak-

of-novel-coronavirus-(2019-ncov). Accessed 30 January 2020.

3. Changjiang Daily. Notice of the Municipal Pneumonia Outbreak Pre-

vention and Control Command for New Coronary Virus Infection (No. 1).

http://www.wuhan.gov.cn/hbgovinfo/zwgk_8265/tzgg/202001/t202001

23_304065.html. Accessed 23 January 2020.

4. Lima CKT, Carvalho PMM, Lima IAAS, et al. The emotional impact of

coronavirus 2019‐Ncov (new coronavirus disease). Psychiatry Res.

2020;287:112915.

5. Duan L, Zhu G. Psychological interventions for people affected by the

COVID‐19 epidemic. Lancet Psychiat. 2020;7(4):300‐302.
6. Feng J, Yang J. Discussion on medical personnel's emotion changes

under the sudden public health accident. Hosp Adm J PLA. 2004;04:

373‐374.
7. Jiang QJ, Huang L, Lu HS, et al. Coping style: measurement and

classification. Chin Mental Health J. 1993;7(04):145‐147+190.
8. Wei YH, Tang SQ. Several major stress theory models and their

evaluation. Psychol Sci. 1998;05:441‐444.
9. Wang J, Cheng YQ, Zhou Z, et al. Psycological status of Wuhan

medical staff in fighting against COVID‐19. Med J Wuhan Univ. 2020;

41(4):547‐550.
10. Pan YT, Wang H, Chen SR, Zhang C. Research on the strategy of

solving the psychological crisis intervention dilemma of medical staff

in epidemic prevention and control. Chin Med Ethics. 2020;21:1‐5.
11. Xiang YT, Yang Y, Li W, et al. Timely mental health care for the 2019

novel coronavirus outbreak is urgently needed. Lancet Psychiat. 2020;

7(3):228‐229.
12. Wang W, Tang J, Wei F. Updated understanding of the outbreak of

2019 novel coronavirus (2019‐nCoV) in Wuhan, China. J Med Virol.

2020;92(4):441‐447.
13. Du J, Yan Y, Ding TL, Chen TT. Investigation of the psychology state of

paramedics in dealing with outburst epidemic situation. Nurs J Chin

PLA. 2014;31(17):49‐51.
14. Liu S, Yang L, Zhang C, et al. Online mental health services in China

during the COVID‐19 outbreak. Lancet Psychiatr. 2020;7(4):17‐18.
15. Deng R, Chen F, Liu SS, Yuan L, Song JP. Influencing factors for

psychological stress of stress of health care workers in COVID‐19
isolation wards. Chin J Infect Control. 2020;19(3):1‐6.

16. Xu MC, Zhang Y. The psychological condition of the first clinical first‐
line support nurses to fight the new coronavirus infection pneumonia.

Chin Nurs Res. 2020;34(03):368‐370.
17. Sui J. Investigation and analysis of the psychological condition of

nurses in the infection department. Today Nurse. 2017;12:154‐156.
18. Liu JH, Wang W, Gao WB, et al. Study on effect of SARS on mental

health of medical staffs in fever clinic of military hospital. Nanfang

J Nurs. 2004;04:9‐10.
19. Wang XD, Gao L, Shinfuku N. Mental and behavioural disorders after

disaster. Chin J Psychiatr. 1999;3:57‐59.
20. Wang XD, Jiang JW. Epidemiological characteristics and risk factors

of post‐traumatic stress disorder. Chin J Epidemiol. 2002;05:11‐14.
21. Tan XP. Summary of early warning intervention of emergency psy-

chological crisis. Theory Res. 2012;14:83‐84.

WU ET AL. | 1969

https://orcid.org/0000-0003-3704-2493
http://orcid.org/0000-0002-4118-4454
https://orcid.org/0000-0001-5783-3693
https://orcid.org/0000-0003-1620-1512
https://orcid.org/0000-0002-3298-277X
https://orcid.org/0000-0002-8586-2894
https://orcid.org/0000-0003-3748-4312
https://orcid.org/0000-0001-9144-8596
https://orcid.org/0000-0002-6216-1972
https://orcid.org/0000-0002-9974-3351
https://orcid.org/0000-0001-9461-6882
https://orcid.org/0000-0002-1321-3246
https://orcid.org/0000-0001-5555-7234
https://orcid.org/0000-0002-7381-0149
http://m.xinhuanet.com/sc/2020%201001/25/c_1125501212.htm
http://m.xinhuanet.com/sc/2020%201001/25/c_1125501212.htm
https://www.who.int/news%2010room/detail/30%201001%20102020%2010statement%2010on%2010the%2010second%2010meeting%2010of%2010the%2010international%2010health%2010regulations%2010(2005)%2010emergency%2010committee%2010regarding%2010the%2010outbreak%2010of%2010novel%2010coronavirus%2010(2019%2010ncov)
https://www.who.int/news%2010room/detail/30%201001%20102020%2010statement%2010on%2010the%2010second%2010meeting%2010of%2010the%2010international%2010health%2010regulations%2010(2005)%2010emergency%2010committee%2010regarding%2010the%2010outbreak%2010of%2010novel%2010coronavirus%2010(2019%2010ncov)
https://www.who.int/news%2010room/detail/30%201001%20102020%2010statement%2010on%2010the%2010second%2010meeting%2010of%2010the%2010international%2010health%2010regulations%2010(2005)%2010emergency%2010committee%2010regarding%2010the%2010outbreak%2010of%2010novel%2010coronavirus%2010(2019%2010ncov)
https://www.who.int/news%2010room/detail/30%201001%20102020%2010statement%2010on%2010the%2010second%2010meeting%2010of%2010the%2010international%2010health%2010regulations%2010(2005)%2010emergency%2010committee%2010regarding%2010the%2010outbreak%2010of%2010novel%2010coronavirus%2010(2019%2010ncov)
http://www.wuhan.gov.cn/hbgovinfo/zwgk_8265/tzgg/202001/t20200123_304065.html
http://www.wuhan.gov.cn/hbgovinfo/zwgk_8265/tzgg/202001/t20200123_304065.html


22. Fan FM. SARS crisis intervention and psychological counseling model.

Chin Mental Health J. 2003;09:600‐602.
23. Wang YX, Wang YY, Chen Y, Qin Q. Unique epidemiological and

clinical features of the emerging 2019 novel coronavirus pneumonia

(COVID‐19) implicate special control measures. J Med Virol. 2020;

92(6):568‐576. https://doi.org/10.1002/jmv.25748

24. Chen Q, Liang M, Li Y, et al. Mental health care for medical staff in

China during the COVID‐19 outbreak. Lancet Psychiat. 2020;7(4):

15‐16.
25. Zhang LR, Guan YJ, Wang Y. Theories of mere exposure effect. Adv

Psychol Sci. 2006;14(6):932‐937.
26. Li ZY, Ge J, Yang M, et al. Vicarious traumatization in the general

public, members, and non‐members of medical teams aiding in

COVID‐19 control. Brain Behav Immun. 2020. https://doi.org/10.1016/

j.bbi.2020.03.007

27. Pu J, Li GR, Cao LL, Wu YC, Xu LL. Investigation and analysis of the

psychological status of the clinical nurses in a class A hospital facing

the novel coronavirus pneumonia. Chongqing Med. 2020:1‐6.
28. Folkman S, Moskowitz JT. Stress, positive emotion, and coping. Curr

Direct Psychol Sci. 2016;9(4):115‐118.
29. Fredrickson BL. The role of positive emotions in positive psychology.

The broaden‐and‐build theory of positive emotions. Am Psychol. 2004;

359(1449):1367‐1377.
30. Fredrickson BL. Gratitude, like other positive emotions, broadens and

builds. In The Psychology of Gratitude. Series in affective science. New

York, NY, US: Oxford University Press; 2004:145‐166.

31. Fredrickson BL, Tugade MM, Waugh CE, Larkin GR. What good are

positive emotions in crises? A prospective study of resilience and

emotions following the terrorist attacks on the United States on

September 11th, 2001. J Pers Soc Psychol. 2003;84(2):365‐376.
32. Tugade MM, Fredrickson BL. Resilient individuals use positive emo-

tions to bounce back from negative emotional experiences. J Pers Soc

Psychol. 2004;86(2):320‐333.
33. Wang G, Jin X. The progress of 2019 novel coronavirus event in

China. J Med Virol. 2020;92:468‐472.
34. Rice PL. Stress and Health. 9th ed. Pacific Grove, CA: Brooks/Cole

Publishing Company; 1992.

35. Kjaer FA, Hanspeter M, Ulrich S. Does acute stress disorder predict

post‐traumatic stress disorder in traffic accident victims? Analysis of a

self‐report inventory. Nord J Psychiatry. 2004;58(3):223‐229.
36. Wang MH, Zhang SX. Summary of stress research. Journal of Xinyang

Normal University (Philosophy and Social Sciences Edition). 2003;01:

59‐62.

How to cite this article: Wu W, Zhang Y, Wang P, et al.

Psychological stress of medical staffs during outbreak of

COVID‐19 and adjustment strategy. J Med Virol. 2020;92:

1962–1970. https://doi.org/10.1002/jmv.25914

1970 | WU ET AL.

https://doi.org/10.1002/jmv.25748
https://doi.org/10.1016/j.bbi.2020.03.007
https://doi.org/10.1016/j.bbi.2020.03.007
https://doi.org/10.1002/jmv.25914



