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Background: Coronavirus Disease-19 (COVID-19), a rising global pandemic, has

triggered psychological crises among the public. Panic, a severe symptom of mental

disorders, is increasing in the public in China and it is urgent to provide research for

intervention development.

Objectives: This study aimed to assess the prevalence of public panic in China during

the earliest stage of the COVID-19 pandemic and to explore the associated psychological

behavioral responses and public’s risk perception of the pandemic.

Methods: A cross-sectional study using a web-based survey with convenience

sampling was conducted with 2,484 participants nationally from February 11 to February

24, 2020 in China. A self-developed questionnaire was applied to assess the prevalence

of public panic and its associated factors. Multivariable logistic regression analysis was

applied to assess the risk and protective factors of public panic.

Results: There were 23.39% (581/2,484) of the participants who reported experiencing

panic during the earliest stage of the COVID-19 pandemic. Taking temperature

repeatedly, being nervous in a crowd, being suspicious of infection in the family, being

worried about the future, and worries about high infectivity of the COVID-19, lack of

effective therapies, and wide impact of the COVID-19 pandemic increased the odds of

public panic. Whereas, avoiding gatherings during holidays was negatively associated

with the odds of public panic.

Conclusions: Psycho-behavioral responses were closely associated with public panic

during the earliest stage of the COVID-19 pandemic in China. Defusing excessive health-

related worries, the guidance of appropriate self-protective behaviors, strengthening of

health education in communities, and available treatment for mental disorders should be

adopted to monitor the psychological responses and to guide the behaviors of the public.
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INTRODUCTION

Coronavirus Disease-19 (COVID-19) has become an
unprecedented enormous challenge facing mankind. It has
not only affected human health and global development but
has also caused social shutdowns and major economic damage.
COVID-19 has not only caused a public health crisis, but it
has also resulted in an information crisis (1–4). To slow the
spread of COVID-19 in China, compulsory actions comprising
the establishment of targeted hospitals, restrictions on traffic,
community isolation, etc., have been taken (5). However,
growing research has found that negative psychological
responses, such as indifference, paranoia, sadness, fear, and
anxiety, have increased during the COVID-19 pandemic (6–
8). Mental health crises are also closely associated with the
experience of public health emergencies (9–11). The decline in
the public’s mental wellbeing especially the high prevalence of
psychological distress and panic has raised considerable concerns
among medical fields, which will require urgent assessment and
management (12–15).

The mental wellbeing of the public during the COVID-
19 pandemic has highlighted multidimensional risk factors.
Research on the behavioral immune system indicates that
pandemics can induce extreme responses, such as persistent
doubting and checking and excessive sensations about minor
bodily ailments (16, 17). As the cognitive account of panic
attacks presented, panic could result from a misinterpretation of
external events, and interventions providing accurate and reliable
information may be effective to prevent public panic (18–20).
Additionally, the danger-laden schemas in mental disorders also
suggest the appraisal of events as threatening because of the high-
risk perception (21–23). In summary, panic can be triggered by
physiological, psychological, and environmental factors during
the unexpected suffering experiences.

Most people have paid attention to public health information
about the pandemic and personal protection, adopting social
distancing measures, regular hand washing and mask wearing,
and canceling their social and travel plans. While public
health measures are essential to fight against COVID-19, these
measures have changed the public’s sense of security, which
have led to higher levels of stress, emotional disturbances,
irrational anger, panic, impulsivity, anxiety, and depression
among the public during the initial phase of the COVID-19
pandemic in China. Further, home confinement, being worried
about family members exposed to COVID-19, the shortage of
personal protective equipment, uncertainties of education or
work progression, and the inaccuracy of the health information
have exacerbated negative mental health (24–29). A stimulus-
organism-response model proposed by a recent study indicates
that information-avoidance behavior and perceived information
overload are associated with sadness, anxiety, and cognitive
dissonance during the COVID-19 pandemic (30–33). A variety
of adverse conditions, such as public panic, are critical to be
acknowledged and measured.

Additionally, behavioral changes are common during public
health emergencies. For example, the social restrictions were
consistently related to changes in behaviors, such as reduced

physical activity, using hand sanitizer, panic buying and
hoarding, and poor eating behaviors, during the COVID-
19 pandemic (34–38). The Health Belief Model indicates
that cognitive processing has a strong connection with
the perception of risks and protective behaviors (39, 40).
Furthermore, the integrative cognitive model of panic attacks
and the neuroanatomical theory suggest that the cognition
and apprehension of trigger stimulus are associated with
panic (18, 23, 41, 42). Additionally, anxiety and cognitive
risks are closely associated with protective behaviors (e.g.,
avoiding crowds, disinfecting the living environment) during
the epidemic, especially during the early stage (43). Psycho-
behavioral responses and panic share a close and significant
relationship during the unexpected pandemic and accompany
changes in daily life.

Various psychological responses could be correlated with
public panic during the COVID-19 pandemic for personal
protection, such as being nervous in a crowd, being worried
about the future, being afraid of the recurrence of the COVID-
19 pandemic, and being suspicious that infected people exist
are around. Plenty of excessive protective behaviors may also
significantly impact public panic, such as repeated temperature
measurement and avoidance of gatherings during the holidays.
Therefore, exploring the associations between the psycho-
behavioral responses, the risk perception of the pandemic, and
panic is crucial for the enhancement of public mental health
during the COVID-19 pandemic.

MATERIALS AND METHODS

Participants, Procedure, and Ethics
Statement
From February 11 to 24, 2020, a cross-sectional survey was
conducted in 2,484 participants using convenience sampling in
mainland China. A link of the self-administrated questionnaire
developed by the Environmental Health Institute at China
Medical University was distributed via WeChat, one of
the most popular social media platforms in China. The
inclusion criteria of participants were as follows: at least 18
years of age; able to comprehend and complete the online
questionnaire in Chinese independently; willing to participate
in the study and; and able to provide signed informed consent.
The exclusion criteria of the participants were as follows:
having a history of the severe psychological disease (e.g.,
schizophrenia, bipolar disorder, mental disorders caused by
epilepsy); having current psychological therapy; and having
been diagnosed with diseases which limited the participation in
this survey.

The validated questionnaire contained self-developed
questions about panic, psycho-behavioral responses to the
COVID-19 pandemic, and the risk perception of the COVID-19
pandemic. The questionnaire took about 20min to complete.
All of the procedures of this survey followed the Helsinki
Declaration as revised in 1989 and the protocol authorized by the
Ethics Committee of China Medical University (ID: 2020048).
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TABLE 1 | The distribution of public panic (N = 2,484).

Variables Total

[n, (%)]

Panic

[n, (%)]

No Panic

[n, (%)]

X2 P

Demographic characteristics

Gender 1.048 0.165

Male 934 (37.60) 208 (35.80) 726 (38.15)

Female 1,550 (62.40) 373 (64.20) 1,177 (61.85)

Age (years) 0.029 0.451

≤35 1,474 (59.34) 343 (59.04) 1,131 (59.43)

>35 1,010 (40.66) 238 (40.96) 772 (40.57)

Marital status 8.071 0.003

Married 1,244 (50.08) 261 (44.92) 983 (51.66)

Other 1,240 (49.92) 320 (55.08) 920 (48.34)

Occupation 21.396 <0.001

Government worker/ employee of enterprises 507 (20.41) 132 (22.72) 375 (19.71)

Health care worker 336 (13.53) 80 (13.77) 256 (13.45)

Student 954 (38.41) 178 (30.64) 776 (40.78)

Other (e.g., commercial personnel, soldier,

teacher, etc.)

687 (27.66) 191 (32.87) 496 (26.06)

Education 6.775 0.034

College and below 289 (11.63) 85 (14.63) 204 (10.72)

Bachelor’s degree 1,395 (56.16) 319 (54.91) 1,076 (56.54)

Master’s degree and above 800 (32.21) 177 (30.46) 623 (32.74)

Monthly income (Ua) 1.097 0.578

≤5,000 995 (40.06) 222 (38.21) 773 (40.62)

5,001–10,000 884 (35.59) 212 (36.49) 672 (35.31)

>10,000 605 (24.36) 147 (25.30) 458 (24.07)

Psycho-behavioral responses

Taking temperature repeatedly 41.375 <0.001

Yes 990 (39.86) 298 (51.29) 692 (36.36)

No 1,494 (60.14) 283 (48.71) 1,211 (63.64)

Being nervous in a crowd 70.421 <0.001

Yes 1,600 (64.41) 459 (79.00) 1,141 (59.96)

No 884 (35.59) 122 (21.00) 762 (40.04)

Being suspicious of infection in the family 88.664 <0.001

Yes 869 (34.98) 298 (51.29) 571 (30.01)

No 1,615 (65.02) 283 (48.71) 1,32 (69.99)

Being worried about the future 123.733 <0.001

Yes 1,196 (48.15) 397 (68.33) 799 (41.99)

No 1,288 (51.85) 184 (31.67) 1,104 (58.01)

Being afraid of the recurrence of the

COVID-19 pandemic

22.305 <0.001

Yes 611 (24.6) 100 (17.21) 511 (26.85)

No 1,873 (75.4) 481 (82.79) 1,392 (73.15)

Being constantly reminded of the

COVID-19 pandemic by the surroundings

34.579 <0.001

Yes 589 (23.71) 85 (14.63) 504 (26.48)

No 1,895 (76.29) 496 (85.37) 1,399 (73.52)

Being suspicious that infected people are

around

47.189 <0.001

Yes 712 (28.66) 101 (17.38) 611 (32.11)

No 1,772 (71.34) 480 (82.62) 1,292 (67.89)

Avoiding gatherings during the holidays 11.705 0.001

Yes 2,328 (93.72) 527 (90.71) 1,801 (94.64)

(Continued)
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TABLE 1 | Continued

Variables Total

[n, (%)]

Panic

[n, (%)]

No Panic

[n, (%)]

X2 P

No 156 (6.28) 54 (9.29) 102 (5.36)

Risk perception of the COVID-19 pandemic

Worries about high infectivity of the

COVID-19

22.863 <0.001

Yes 2,036 (81.96) 515 (88.64) 1,521 (79.93)

No 448 (18.04) 66 (11.36) 382 (20.07)

Lack of effective therapies 25.131 <0.001

Yes 1,780 (71.66) 464 (79.86) 1,316 (69.15)

No 704 (28.34) 117 (20.14) 587 (30.85)

Wide impact of the COVID-19 pandemic 20.311 <0.001

Yes 1,710 (68.84) 444 (76.42) 1,266 (66.53)

No 774 (31.16) 137 (23.58) 637 (33.47)

Lack of medical supplies and health care

workers

2.088 0.157

Yes 1,540 (62.00) 375 (64.54) 1,165 (61.22)

No 944 (38.00) 206 (35.46) 738 (38.78)

Sequelae after recovery from COVID-19 20.037 <0.001

Yes 719 (28.95) 211 (36.32) 508 (26.69)

No 1,765 (71.05) 370 (63.68) 1,395 (73.31)

Extensive announcements, rumors, and

nervousness

25.596 <0.001

Yes 350 (14.09) 119 (20.48) 231 (12.14)

No 2,134 (85.91) 462 (79.52) 1,672 (87.86)

Extensive media coverage about the

pandemic

22.492 <0.001

Yes 276 (11.11) 96 (16.52) 180 (9.46)

No 2,208 (88.89) 485 (83.48) 1,723 (90.54)

News of the pandemic on the internet 13.992 <0.001

Yes 436 (17.55) 132 (22.72) 304 (15.97)

No 2,048 (82.45) 449 (77.28) 1,599 (84.03)

a1 U = US $0.15. X2: A measure of the difference between the observed and expected frequencies of the outcomes of a set of events or variables. P: The possibility the data could

have occurred under the null hypothesis.

Demographic Characteristics of the
Participants
The gender (male, female), age, marital status (married, other),
occupation (government worker/healthcare worker/employee
of an enterprise/student/other [e.g., commercial personnel,
soldier, teacher, etc.]), education (college and below, bachelor’s
degree, master’s degree, or above), and monthly income
(≤5,000 yuan [≤US $725.19], 5,001–10,000 yuan [US $725.34–
1,450.39], and >10,000 yuan [>US $1,450.39]) were collected as
demographic characteristics.

Assessment of Public Panic
A self-developed question was applied to measure the public
panic among the public. Public panic was collected using a yes or
no question: “I was panicked during the COVID-19 pandemic”
with choices including “yes” or “no”.

Assessment of Psycho-Behavioral
Responses
Behaviors in the past 2 weeks, such as “Taking temperature
repeatedly”, “being nervous in a crowd”, “being suspicious of
infection in the family”, “being worried about the future”,
“being afraid of the recurrence of the COVID-19 pandemic”,
“being constantly reminded of the COVID-19 pandemic by
the surroundings”, “being suspicious that infected people
are around”, and “avoiding gatherings during the holidays”
comprised the collected psycho-behavioral responses. The
psycho-behavioral responses were assessed by self-developed
“yes” or “no” questions.

Assessment of Risk Perception of the
COVID-19 Pandemic
The perception of risk during the COVID-19 pandemic was
assessed with a multiple-choice question. The choices included
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FIGURE 1 | Psycho-behavioral responses and distributions of panic.

worries about high infectivity of COVID-19; lack of effective
therapies; the wide impact of the COVID-19 pandemic; lack
of medical supplies and healthcare workers; sequelae after
recovery from COVID-19; extensive announcements, rumors,
and nervousness; extensive media coverage; and news of the
pandemic on the internet.

Statistical Analyses
This study carried out the statistical analyses with SPSS version
23.0 statistical software for Windows (IBM Corporation). The
relationship between public panic and other variables was
explored with chi-square tests. The risk factors and preventive
factors of public panic were explored with multivariable logistic
regression analysis. Associations were considered significant
when there was a two-tailed p < 0.05.

RESULTS

Demographic Characteristics and Public
Panic Distribution of the Public
The prevalence of public panic during the earliest stage of
the COVID-19 pandemic was 581/2,484 (23.39%). The results
from the chi-square tests on public panic are shown in Table 1.
The participants who were not married (1,240/2,484, 49.92%)
had a higher prevalence of panic (p = 0.022). Differences in
participants panic by education level (p= 0.034) and occupations
(p < 0.001) were also significant.

Psycho-Behavioral Responses
The psycho-behavioral responses and corresponding prevalence
of public panic are also presented in Table 1; Figures 1, 2.
Taking temperature repeatedly (990, 39.86%), being nervous in
a crowd (1,600, 64.41%), being suspicious of infection in the

family (869, 34.98%; p < 0.001), being worried about the future
(1,196, 48.15%), being afraid of the recurrence of the COVID-
19 pandemic (611, 24.60%), being constantly reminded of the
COVID-19 pandemic by the surroundings (589, 23.71%), and
being suspicious that infected people are around (712, 28.66%;
p < 0.001), and avoiding gathering during the holidays (2,328,
93.72%; p= 0.001) were all significant factors of public panic.

Risk Perception of the COVID-19 Pandemic
Participates’ risk perception of the COVID-19 pandemic
and the corresponding prevalence of panic are shown in
Table 1; Figures 3, 4. Worries of high infectivity of COVID-
19 (2,036/2,484, 81.96%); lack of effective therapies (1,780,
71.66%); wide impact of the COVID-19 pandemic (1,710/2,484,
68.84%); sequelae after recovery from COVID-19 (719/2,484,
28.95%); extensive announcements, rumors, and nervousness
(350, 14.09%; p < 0.001); extensive media coverage about the
pandemic (276/2,484, 11.11%); and news of the pandemic on
the internet (436/2,484, 17.55%; p < 0.001) were significantly
associated with public panic.

Risk Factors and Associated Factors of
Public Panic During the COVID-19
Pandemic
The results from the multivariable logistic regression are
presented in Table 2 and Figure 5. Psycho-behavioral responses,
such as taking temperature repeatedly (odds ratio [OR] 1.388,
95% CI 1.130–1.706), being nervous in a crowd (OR 1.494, 95%
CI 1.146–1.948), being suspicious of infection in the family (OR
1.416, 95% CI 1.128–1.775), and being worried about the future
(OR 1.979, 95% CI 1.563–2.504) increased the chances of panic.
Among those with worries about high infectivity of the COVID-
19 (OR 1.429, 95% CI 1.055–1.934), lack of effective therapies
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FIGURE 2 | The radar map of the distribution of the public panic (psycho-behavioral responses).

FIGURE 3 | Risk perception of the Coronavirus Disease-2019 (COVID-19) pandemic and distributions of panic.
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FIGURE 4 | The radar map of the distribution of the public panic (risk perception of the Coronavirus Disease-2019 (COVID-19) pandemic).

(OR 1.402, 95%CI 1.099–1.789), and wide impact of the COVID-
19 pandemic (OR 1.281, 95% CI 1.016–1.616) also increased the
chances of panic. Inversely, avoiding gatherings during holidays
(OR 0.313, 95% CI 0.209–0.469) decreased the chances of panic.

DISCUSSION

Principal Findings
Our study found that the prevalence of public panic was 23.39%
during the earliest stage of the COVID-19 pandemic in China.
The prevalence of panic was higher than the prevalence before
the pandemic (5.6–13.2%) (44–47). The pandemic has seriously
threatened people’s daily life and greatly disrupted the normal
social order, resulting in tremendous changes in population
health, and inducing the prevalence of public panic. It has
been found in recent studies that the pandemic can trigger the
negative emotions, such as sadness, worry and fear, and increase
public’s vulnerability to mental disorders, such as panic, social
anxiety, depression, and post-traumatic stress disorder (48–52).
During this vital period, the examination of public panic and the
associated factors are indispensable, but also scarce.

Results from our study indicate that panic is significantly
associated with psycho-behavioral responses. The psycho-
behavioral responses, such as taking temperature repeatedly,
being nervous in a crowd, being worried about the future,
being afraid of the recurrence of the COVID-19 pandemic,
being suspicious of infection in the family, and being worried

about the future, were the key risk factors of public panic.
Whereas, avoiding gatherings during holidays could decrease the
possibility of public panic. The public has paid more attention to
personal protection because of the severe impacts of COVID-19
in China. It is common for the public to adopt social distancing
measures, mask wearing, frequent hand washing, and canceling
social activities during the pandemics to reduce disease spread
(53, 54). While the public health measures were necessary to
prevent the spread of COVID-19, the impact on public behaviors
and risk perception damaged mental wellbeing (55, 56). Previous
research also reported that social distancing behaviors, a common
response to avoid infection, were associated with negative
psychological responses (57, 58). The rapid changes during
the COVID-19 pandemic raised problems in social order and
development of finance, resulting in risks threatening people’s
health, stable income, and living quality, triggering further public
panic and other mental disorders.

The results of our survey were in agreement with the findings
in recent studies that during the public health emergencies,
the disruption of daily routine, the uncertainty of epidemic,
the threats to wellbeing, and the wide range of disease-related
information were the main factors associated with psychological
distress including fear, anxiety, depression, and panic (59–61).
Strengthening the understanding of psychological responses
and their impact on mental health, reducing public panic,
and effectively managing irrational responses have become
prominent issues that need to be resolved globally in order to
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TABLE 2 | The multivariable logistic regression analysis.

Variables OR 95%CI

Demographic characteristics

Marital status (married vs. other) 0.962 0.717–1.292

Occupation

• Government worker/ employee of enterprises vs. health care workers 1.106 0.785–1.560

• Student vs. health care workers 0.757 0.510–1.124

• Other (e.g., commercial personnel, soldier, teacher, etc.) vs. health care workers 1.130 0.815–1.568

Education

• College and below vs. master and above 1.561 1.113–2.190

• Bachelor vs. master and above 1.092 0.868–1.374

Monthly income (Ua)

• ≤5,000 vs. >10,000 1.015 0.773–1.333

• 5,001–10,000 vs. >10,000 1.052 0.811–1.365

Psycho-behavioral responses

Taking temperature repeatedly (yes vs. no). 1.388 1.130–1.706

Being nervous in a crowd (yes vs. no). 1.494 1.146–1.948

Avoiding gatherings during holidays (yes vs. no). 0.313 0.209–0.469

Being suspicious of infection in the family (yes vs. no). 1.416 1.129–1.775

Being worried about the future (yes vs. no). 1.979 1.563–2.504

Being afraid of the recurrence of the COVID-19 pandemic (yes vs. no). 0.890 0.663–1.194

Being constantly reminded of the COVID-19 pandemic by the surroundings (yes vs. no). 0.926 0.667–1.286

Being suspicious that infected people are around (yes vs. no). 0.802 0.598–1.076

Risk perception of the COVID-19 pandemic

Worries about high infectivity of the COVID-19 (yes vs. no). 1.429 1.055–1.934

Lack of effective therapies (yes vs. no). 1.402 1.099—.789

Wide impact of the COVID-19 pandemic (yes vs. no). 1.281 1.016–1.616

Lack of medical supplies and health care workers (yes vs. no). 0.925 0.746–1.148

Sequelae after recovery from COVID-19 (yes vs. no). 1.082 0.863–1.356

Extensive announcements, rumors, and nervousness (yes vs. no). 1.238 0.907–1.690

Extensive media coverage (yes vs. no). 1.204 0.820–1.767

News of the pandemic on the internet (yes vs. no). 1.205 0.887–1.637

a1 U = US $0.15.

reduce the detrimental impacts of the pandemic on people’s
psychological health. Therefore, psychological interventions and
guidance on behaviors during public health emergencies should
be developed and popularized among the public to help them
regulate negative psychological changes and to cope with the
pandemic with appropriately rational behaviors.

In addition, the public panic was associated with risk
perception of the COVID-19 pandemic. In this study, worries
about the high infectivity of the COVID-19, worried about lack of
effective therapies, and wide impact of the COVID-19 pandemic
have increased the public’s risk perception of the COVID-19
threat. Cognitive responses are associated with behavior coping
and perception of the pandemic (62, 63). Perceptions of the
pandemic, such as the mode of transmission, symptoms and
therapies of the disease, proper self-protective behaviors, the
importance of early detection, and treatment of mental disorders,
should be enhanced among the public through official channels
(64–66). Besides, the worries about potential risks of tough
treatment experience, huge medical cost, long time of recovery,

delay of study plan, or unemployment raised from infection of
COVID-19 might be part of the influencing factors of panic.

In addition to the variables as above, the outcomes of
the chi-square test also indicated that the prevalence of
panic was also higher among the participants who were
concerned about sequelae after recovery from COVID-19;
extensive announcements, rumors, and nervousness; extensive
media coverage; and news of the pandemic on the internet.
The methods of acquisition of health information were also
significantly associated with poor mental wellbeing and public’s
knowledge and attitude about the COVID-19 pandemic (11, 67,
68). While the various sources of pandemic-related information
provide convenience for the public to access information in
a timely manner, the accuracy and authenticity of the health
information were hard to guarantee, resulting in a wide diversity
of psychological-behavioral responses, or even triggering public
panic (69, 70).

The general public is vulnerable to excessively high-risk
perception and uncoordinated behavioral responses during a
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FIGURE 5 | The forest plot of the risk factors and the associate factors of public panic.

public health emergency (71, 72). Negative psychological impacts
raised by inappropriate risk perception of the COVID-19
pandemic can seriously affect the public’s normal life and mental
health (9, 10, 32). Although people should protect their health,
they should also adjust their risk perceptions and enhance their
coping mechanisms during epidemics (73, 74). A recent study
found that<50% of the public had sufficient and appropriate risk
perception of the COVID-19 pandemic to ensure their wellbeing
(75). Educational programs could resolve the misconceptions
about the COVID-19 pandemic (76). It is vital for the public to
perceive the pandemic within a controllable range with reliable
sources of health information and to cope with pandemic-
related stressors in healthy ways with available instructions from
psychological professionals during public health emergencies.

Limitations
This study has several limitations. First, since the prevalence
of panic is analyzed with a self-developed question, the
generalizability of the outcomes is limited to other populations.

Second, this survey was conducted during the earliest stage
of the COVID-19 pandemic. Therefore, the collected data can
only represent this special period, and the generalizability of the
results to the other stages of the COVID-19 pandemic might be
limited. Third, the results are limited by selection bias because
the survey was conducted on the WeChat platform and the
participants were only smartphone users. Finally, the results may
be limited due to unmeasured confounders, such as gender-based
violence and family violence.

CONCLUSIONS

The public in mainland China has suffered from the high
prevalence of public panic during the earliest stage of the
COVID-19 pandemic. The public panic stemmed from a
variety of factors, such as excessive self-protective behaviors,
such as taking temperature repeatedly, being nervous in a
crowd, being suspicious of infection around; and inappropriate
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risk perception of the COVID-19 pandemic, such as worries
about high infectivity of the COVID-19, lack of effective
therapies and wide impact of the COVID-19 pandemic. Timely
prevention and screenings of panic should be enhanced for
the public to keep their mental status stable and healthy.
This could be accomplished by managing health information,
guiding appropriate self-protective behaviors, strengthening
health education in communities, and promoting treatments of
mental disorders.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ethics Committee of China Medical University.
The patients/participants provided their written informed
consent to participate in this study.

AUTHOR CONTRIBUTIONS

WZ and CZ analyzed the data and drafted and revised the
manuscript. KS revised the manuscript. CC, JF, SH, QP, and QC
contributed to the acquisition and interpretation of data. XY was
responsible for the conception and design and the revision of the
manuscript. All authors contributed to the article and approved
the submitted version.

FUNDING

This study was conducted with the support from Research on
Behaviors Rules and Emotions of the Public during the COVID-
19 Epidemic, Public Behavior Research Project of Prevention and
Control of COVID-19, and China Medical University (Grant
Number: 121-1210120025).

ACKNOWLEDGMENTS

All of the authors are grateful to the participants.

REFERENCES

1. Esakandari H, Nabi-Afjadi M, Fakkari-Afjadi J. Farahmandian,

N, Miresmaeili SM, Bahreini E. A comprehensive review of

COVID-19 characteristics. Biological Procedures Online. (2020)

22:19. doi: 10.1186/s12575-020-00128-2

2. Ceylan RF, Ozkan B, Mulazimogullari E. Historical evidence

for economic effects of COVID-19. Eur J Health Econ. (2020)

21:817–23. doi: 10.1007/s10198-020-01206-8

3. Clarke L. An introduction to economic studies, health emergencies, and

COVID-19. J Evid Based Med. (2020) 13:161–7. doi: 10.1111/jebm.12395

4. Nicola M, Alsafi Z, Sohrabi C, et al. The socio-economic implications of

the coronavirus pandemic (COVID-19): A review. Int J Surg. (2020) 78:185–

93. doi: 10.1016/j.ijsu.2020.04.018

5. Tian H, Liu Y, Li Y, et al. An investigation of transmission control measures

during the first 50 days of the COVID-19 epidemic in China. Science (New

York, NY). (2020) 368:638–42. doi: 10.1126/science.abb6105

6. Jakovljevic M, Bjedov S, Jaksic N, Jakovljevic I. COVID-19 pandemia and

public and global mental health from the perspective of global health securit.

Psychiatria Danubina. (2020) 32:6–14. doi: 10.24869/psyd.2020.6

7. Moccia L, Janiri L, Pepe M, et al. Affective temperament, attachment

style, and the psychological impact of the COVID-19 outbreak: an early

report on the Italian general population. Brain Behav Immun. (2020) 87:75–

9. doi: 10.1016/j.bbi.2020.04.048

8. Nicomedes C, Avila R. An analysis on the panic during COVID-

19 pandemic through an online form. J Affect Disord. (2020) 276:14–

22. doi: 10.1016/j.jad.2020.06.046

9. Puspitasari IM, Yusuf L, Sinuraya RK, Abdulah R, Koyama H. Knowledge,

attitude, and practice during the COVID-19 pandemic: a review. J Multidiscip

Healthc. (2020) 13:727–33. doi: 10.2147/JMDH.S265527

10. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate

psychological responses and associated factors during the initial stage

of the 2019 coronavirus disease (COVID-19) epidemic among the

general population in China. Int J Environ Res Public Health. (2020)

17:1729. doi: 10.3390/ijerph17051729

11. Alrubaiee GG, Al-Qalah T, Al-Aawar M. Knowledge, attitudes, anxiety,

and preventive behaviours towards COVID-19 among health care providers

in Yemen: an online cross-sectional survey. BMC Public Health. (2020)

20:1541. doi: 10.1186/s12889-020-09644-y

12. Xiao H, Zhang Y, Kong D, Li S, Yang N. Social capital and sleep quality in

individuals who self-isolated for 14 days during the coronavirus disease 2019

(COVID-19) outbreak in January 2020 in China.Med Sci Monit Int Med J Exp

Clin Res. (2020) 26:e923921. doi: 10.12659/MSM.923921

13. Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y, et al. nationwide

survey of psychological distress among Chinese people in the COVID-

19 epidemic: implications and policy recommendations. General psychiatry.

(2020) 33:e100213. doi: 10.1136/gpsych-2020-100213

14. Ran L, Wang W, Ai M, Kong Y, Chen J, Kuang L. Psychological resilience,

depression, anxiety, and somatization symptoms in response to COVID-

19: A study of the general population in China at the peak of its

epidemic. Soc Sci Med. (2020) 262:113261. doi: 10.1016/j.socscimed.2020.

113261

15. Tian F, Li H, Tian S, Yang J, Shao J, Tian C. Psychological

symptoms of ordinary Chinese citizens based on SCL-90 during

the level I emergency response to COVID-19. Psychiatry Res. (2020)

288:112992. doi: 10.1016/j.psychres.2020.112992

16. Taylor S. The Psychology of Pandemics: Preparing for the Next Global Outbreak

of Infectious Disease. Newcastle upon Tyne, UK: Cambridge Scholars. (2019).

17. Taylor S, Asmundson GJG. Treatment of health anxiety. TheWiley Handbook

of Obsessive Compulsive Disorders. Hoboken, NJ: Wiley. (2017) p. 977–

89. doi: 10.1002/9781118890233.ch55

18. Clark DM, A. cognitive approach to panic. Behav Res Ther. (1986) 24:461–

70. doi: 10.1016/0005-7967(86)90011-2

19. Clark DM. Cognitive therapy for panic disorder. In: Wolfe BE, Maser JD,

editors. Treatment of panic disorder: A consensus development conference.

Washington, DC: American Psychiatric Press. (1994) p. 121–32.

20. Rachman S. Psychological treatment of panic: Mechanisms. In: Wolfe BE,

Maser JD, editors. Treatment of panic disorder: A consensus development

conference. Washington, DC: American Psychiatric Press. (1994) p. 133–148.

21. Beck AT, Emery G, Greenberg RL. Anxiety disorders and phobias: A cognitive

perspective. New York: Basic Books. (1985).

22. Salkovskis PM. Panic disorder and agoraphobia. Comprehensive

clinical psychology. Oxford, England: Pergamon/Elsevier

Science. (1998) p. 399–437. doi: 10.1016/B0080-4270(73)0

0200-5

23. Casey LM, Oei TP, Newcombe PA. An integrated cognitive model of panic

disorder: the role of positive and negative cognitions. Clin Psychol Rev. (2004)

24:529–55. doi: 10.1016/j.cpr.2004.01.005

24. Wu HL, Huang J, Zhang C, He Z, Ming WK. Facemask

shortage and the novel coronavirus disease (COVID-19) outbreak:

Reflections on public health measures. EClinicalMedicine. (2020)

21:100329. doi: 10.1016/j.eclinm.2020.100329

Frontiers in Medicine | www.frontiersin.org 10 February 2022 | Volume 9 | Article 766842

https://doi.org/10.1186/s12575-020-00128-2
https://doi.org/10.1007/s10198-020-01206-8
https://doi.org/10.1111/jebm.12395
https://doi.org/10.1016/j.ijsu.2020.04.018
https://doi.org/10.1126/science.abb6105
https://doi.org/10.24869/psyd.2020.6
https://doi.org/10.1016/j.bbi.2020.04.048
https://doi.org/10.1016/j.jad.2020.06.046
https://doi.org/10.2147/JMDH.S265527
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1186/s12889-020-09644-y
https://doi.org/10.12659/MSM.923921
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1016/j.socscimed.2020.113261
https://doi.org/10.1016/j.psychres.2020.112992
https://doi.org/10.1002/9781118890233.ch55
https://doi.org/10.1016/0005-7967(86)90011-2
https://doi.org/10.1016/B0080-4270(73)00200-5
https://doi.org/10.1016/j.cpr.2004.01.005
https://doi.org/10.1016/j.eclinm.2020.100329
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


Zhang et al. Panic During the COVID-19 Pandemic

25. Leung CC, Lam TH, Cheng KK. Mass masking in the COVID-19

epidemic: people need guidance. Lancet (London, England). (2020)

395:945. doi: 10.1016/S0140-6736(20)30520-1

26. Wang S, Feng K, Zhang Y, Liu J, Wang W. Li, Y Antecedents of public mental

health during the COVID-19 pandemic: mediation of pandemic-related

knowledge and self-efficacy and moderation of risk level. Front Psychiatry.

(2020) 11:567119. doi: 10.3389/fpsyt.2020.567119

27. Cohen J, Rodgers Y. Contributing factors to personal protective equipment

shortages during the COVID-19 pandemic. Preventive medicine. (2020)

141:106263. doi: 10.1016/j.ypmed.2020.106263

28. Hossain MM, Tasnim S, Sultana A, et al. Epidemiology of mental

health problems in COVID-19: a review. F1000Research. (2020)

9:636. doi: 10.12688/f1000research.24457.1

29. Javelot H, Weiner L. Panic and pandemic: Narrative review of the literature

on the links and risks of panic disorder as a consequence of the SARS-CoV-2

pandemic. L’Encephale. (2020) 47:38–42. doi: 10.1016/j.encep.2020.08.001

30. Song S, Yao X. Wen N. What motivates Chinese consumers to avoid

information about the COVID-19 pandemic?: The perspective of

the stimulus-organism-response model. Inf Process Manag. (2021)

58:102407. doi: 10.1016/j.ipm.2020.102407

31. Song P, Karako T. COVID-19: Real-time dissemination of scientific

information to fight a public health emergency of international concern. Biosci

Trends. (2020) 14:1–2. doi: 10.5582/bst.2020.01056

32. Zhong B, Huang Y, Liu Q. Mental health toll from the coronavirus:

Social media usage reveals Wuhan residents’ depression and secondary

trauma in the COVID-19 outbreak. Comput Human Behav. (2021)

114:106524. doi: 10.1016/j.chb.2020.106524

33. Depoux A, Martin S, Karafillakis E, Preet R, Wilder-Smith A, Larson H. The

pandemic of social media panic travels faster than the COVID-19 outbreak. J

Travel Med. (2020) 27:taaa031. doi: 10.1093/jtm/taaa031

34. Dunton GF, Wang SD, Do B, Courtney J. Early effects of the

COVID-19 pandemic on physical activity locations and behaviors

in adults living in the United States. Prev Med Rep. (2020)

20:101241. doi: 10.1016/j.pmedr.2020.101241
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