
ORIGINAL RESEARCH
published: 08 December 2020

doi: 10.3389/fpubh.2020.550051

Frontiers in Public Health | www.frontiersin.org 1 December 2020 | Volume 8 | Article 550051

Edited by:

Stefan Gutwinski,

Charité University Medicine

Berlin, Germany

Reviewed by:

Thomas Goldschmidt,

Charité – Universitätsmedizin

Berlin, Germany

Sebastian Erbe,

Martin Gropius Krankenhaus

GmbH, Germany

*Correspondence:

Yan Zhang

zhangyan1981@hust.edu.cn

Pu Wang

wangpu_03@126.com

†These authors share first authorship

Specialty section:

This article was submitted to

Public Mental Health,

a section of the journal

Frontiers in Public Health

Received: 08 April 2020

Accepted: 16 November 2020

Published: 08 December 2020

Citation:

Wang G, Zhang Y, Xie S, Wang P,

Lei G, Bian Y, Huang F, Zhang J,

Cao X, Luo N, Luo M and Xiao Q

(2020) Psychological Typhoon Eye

Effect During the COVID-19 Outbreak.

Front. Public Health 8:550051.

doi: 10.3389/fpubh.2020.550051

Psychological Typhoon Eye Effect
During the COVID-19 Outbreak

Guixiang Wang 1,2, Yan Zhang 1*, Simiao Xie 1†, Pu Wang 3,4,5*, Guanghui Lei 6†, Yueran Bian 1,

Fei Huang 1, Jingyuan Zhang 6, Xiaochen Cao 1†, Na Luo 1, Mingyan Luo 1 and Qiang Xiao 7

1 School of Educational Science, Central China Think Tank, Huazhong University of Science and Technology, Wuhan, China,
2City College, Wuhan University of Science and Technology, Wuhan, China, 3Department of Rehabilitation Medicine in the

Seventh Affiliated Hospital, Sun Yat-sen University, Shenzhen, China, 4Guangdong Engineering and Technology Research

Center for Rehabilitation Medicine and Translation, Guangzhou, China, 5 Institute of Medical Robots of Shang Hai Jiao Tong

University, Shanghai, China, 6Center of Student Development Research and Guidance, Huazhong University of Science and

Technology, Wuhan, China, 7Hospital of Huazhong University of Science and Technology, Wuhan, China

Background: The COVID-19 outbreak in Wuhan, Hubei, has brought serious

consequences to the lives and mental health of people and has induced psychological

stress and affected behavior.

Methods: This study used self-designed questionnaires and SPSS to analyze the

psychological and behavioral responses of people in different regions during the

COVID-19 pandemic and to check for the presence of “psychological typhoon eye”

(PTE) effects. The questionnaires adopted three measurement subscales, namely, the

risk cognitive subscale, stress response subscale, and behavioral response subscale,

and these were administered online (www.wjx.cn) to investigate the psychological

and behavioral conduct of respondents from three areas that have been affected by

COVID-19 to varying degrees. Exploratory factor analysis and principal component

analysis were conducted to explore the factorial structure of these subscales, and

confirmatory factor analysis was conducted to explore the structural validity of the

questionnaires. The analysis results were used to build a revised 18-item questionnaire

which validity was evaluated via ANOVA and LSD.

Results: Results confirm the presence of PTE in the research areas during the onset

of the COVID-19 outbreak and highlight some significant differences in the cognition

and emotions of the residents in these areas. PTE affected the cognition, emotions,

and cognitive and emotional responses of the respondents but did not affect their

behavioral responses.

Conclusion: The findings underscore the urgency of providing sustainable mental health

care services across different areas during the COVID-19 outbreak. The residents of

those areas worst hit by the pandemic, who may not have taken the situation seriously,

require emotional guidance the most. Meanwhile, the residents of other areas, who

showed the most negative psychological reactions to the pandemic, require a sense

of security, a timely “disconnection” from negative information, an accurate cognition of

stress, and an acceptance of self-responses.

Keywords: COVID-19 epidemic, psychological typhoon eye effect, mental health intervention, psychological

stress, self-designed questionnaire
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INTRODUCTION

A new pneumonia infection was reported for the first time
in Wuhan, Hubei province, China, at the end of December
2019 (1). On January 12, 2020, the World Health Organization
(WHO) temporarily recommended labeling the pneumonia as
a new coronavirus: “2019-nCoV acute respiratory disease” (2).
On February 8, 2020, the official for China’s National Health
Committee issued a notice on the temporary naming of the
pneumonia as a new coronavirus infection, and the Chinese
name for the coronavirus pneumonia was the “new coronavirus
pneumonia” or “NCP” (3) when there was no official English
name. On February 11, 2020, the novel coronavirus pneumonia
was named “COVID-19” by WHO director-general Tan Taisai
in Geneva, Switzerland, and the official English name became
“COVID-19” (4, 5).

Based on the rapidly increasing number of confirmed and
detected cases reported in Wuhan (6), COVID-19 is highly
contagious, and it had posed a great threat to the health
of the people of China and the world within a very short
time (7, 8). The notification of the WHO on December 31,
2019, by the Chinese Health Authorities prompted health
authorities in Hong Kong, Macau, and Taiwan to increase
border surveillance, and this generated concern and fear that
it could mark the emergence of a novel and serious threat
to public health (9, 10). The virus was recognized by China
and the WHO as a major public health event because of the
uncertainty and complexity of its development (4), its ability
to cause group behavior and the spread of public negative
emotions, and its ability to have a serious impact on people’s
mental health and affect their normal life, work routines, and
social stability (11, 12). As a major catastrophic emergency,
COVID-19 also had a broad and lasting influence, attracting
the extensive attention of the media and being the subject of
comprehensive media broadcasts as its influence has expanded
further. Due to a variety of factors, such as environmental change
(social development), humans are increasingly susceptible to
both natural and technological disasters (13). In addition, with
the rapid development of network communications, information
cost is cheap and dissemination speed fast, and the masses
were easily affected by the network of public opinion, which
has led to deepening panic and uneasiness within this epidemic
situation (14).

Previous studies have reported two special phenomena of
regional perceived risk, namely, the typhoon effect and the ripple
effect. The typhoon eye effect (15) indicates that the cognition

of risk events at the epicenter is lower than the perceived risk
at the surrounding areas, whereas the ripple effect (16, 17)

indicates that the impact of risk events spreads out in a circle
and gradually declines along with an increasing geographical
distance. The psychological typhoon eye (PTE) effect focuses on

the feelings and needs of people. After a disaster, those people
living close to the center of the event or in high-risk areas are
at risk of experiencing the worst consequences, hence triggering
a “ripple effect” (18, 19). Zhang et al. (17) revealed an inverted
U-shaped relationship between the distance of working adults
from the pandemic epicenter and their burnout and found that

both typhoon and ripple effects may be observed in the same
disaster event.

Maderthaner et al. (20) found that those residents living near
nuclear reactors have a lower risk assessment of nuclear reactors
than those living farther away. Melber et al. (21) also found
that people living within the vicinity of nuclear facilities have a
better evaluation of the safety of these facilities than the public.
Lima (22) examined the distance between residents and waste
incinerators in a 5-year longitudinal study and found that people
who are living closer to incinerators have a higher risk perception
and show less support for these structures compared with those
living farther away. However, over time, these subjects developed
a habitual response, that is, their risk perception was reduced.

Based on this phenomenon, Liang and Xue (23) introduced
the concept of PTE, which posits that the psychological response
of an individual located closer to the center of a disaster is
calmer than that of an individual located farther away (24). For
instance, the 2003 SARS outbreak in China triggered significant
PTE effects where the risk awareness and psychological stress
of people during the peak period were lower than those during
the off-peak period (15). The same psychological effect was
reported by Li et al. (25) after the 2008 Wenchuan earthquake.
Meanwhile, Zheng et al. (26) proposed an “involvement” version
of PTE and argued that the more they are involved in mining,
the less villagers are concerned about pollution risks. Many
scholars have also explored the causes of the PTE effect by using
cognitive dissonance theory (27), simple exposure effect (21), and
individual knowledge and experience theory (28).

Inspired by these theories, this study checks for any differences
in the psychological and behavioral responses of people living
across different regions during the early stage of the COVID-19
pandemic and determines whether a PTE effect has emerged
during this period. This study defines the PTE effect as the spread
of psychological and behavioral responses (15) and contends that
the behavioral and psychological distress (29, 30) of people living
in the worst-hit areas are less severe than those of people living
outside these areas (i.e., those people living at the COVID-19
epicenter are the calmest). Given that the residents living
outside the worst-hit areas show poorer cognition, emotions, and
behaviors than those living at the epicenter, the impact of the
COVID-19 pandemic has spread out and gradually increased
along with geographical distance, thereby canceling out the
ripple effect.

METHODS

Questionnaire Measurement Procedures
Following environmental psychology research (31) that examines
the effects of the environment on individuals especially in the
face of danger, this study investigates the PTE effect of the
COVID-19 outbreak in Wuhan, Hubei, by using self-designed
questionnaires. The pandemic has seriously affected the lives
and mental health of people, thereby warranting an examination
of their psychological stress and behaviors. We collected data
on the risk cognition, stress response, behavioral response,
and socio-demographic information [i.e., age, gender, marital
status, education level, and physical conditions (i.e., COVID-19
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infection)] of individuals living in three areas, namely, Wuhan,
the cities around Wuhan in Hubei Province, and the cities
outside Hubei, that have been affected by COVID-19 to different
degrees. The questionnaire employed three subscales. First, the
risk cognitive subscale (RCS) asked the questions “Do you think
the NCP is serious now?,” “Do you think that you are in danger
in the face of the pandemic?,” “What are your chances of catching
the NCP?,” and “Do you think that the NCP can be cured?”
The respondents can respond positively or negatively. Second,
the stress response subscale (SRS) asked the questions “Have
you been afraid of the pandemic for no reason?,” “Do you feel
more nervous than usual?,” “Do you feel depressed?,” “Are you
under great pressure?,” “Are you losing weight?,” and “Are you
becoming sensitive and suspicious?” The respondents can answer
in a variety of ways, including calm, tension, anger, fear, bored,
worry, and happy, among others. Third, the behavioral response
subscale (BRS) asked the questions “Do you pay attention
to authoritative information?,” “Do you focus on information
related to the pandemic?,” “Are you eager to investigate?,” “Do
you talk to strangers?,” and “Do you look for information related
to self-adjustment?” (32).

Each question was rated on a 4- or 5-point scale, with 1
denoting “least severe or not consistent” and 4 or 5 denoting
“most severe or very consistent.” The scores received by each
item were then averaged. For example, the item related to the
severity of the epidemic inWuhan can receive a compound score
of 4.33 (32).

Sampling was conducted in three areas between January
29–31, 2020, when the epidemic had been spreading for
1 month. This period fell during the second week after
the regional governments adopted policies closing cities on
January 23, 2020 (33); people were seriously threatened by
the epidemic, and their lives and mental health are severely
been affected. The questionnaire was compiled through the
Questionnaire Star platform (Wenjuanxing, http://www.wjx.cn),
and the distribution and completion of the questionnaire were
accomplished using WeChat, QQ, and Sina microblog.

A total of 2,046 residents from the three selected areas
completed the questionnaire on 29 January, and exploratory
factor analysis (EFA) and principal component analysis (PCA)
were conducted to explore the factorial structure of the
three subscales. Meanwhile, 2012 residents completed the
questionnaire on January 30, and confirmatory factor analysis
(CFA) was conducted to explore the structural validity of
the subscales.

PCA of the Risk Cognitive Subscale (RCS)
The KMO test and Bartlett’s test of sphericity (Kaiser–
Meyer–Olkin measure of sampling adequacy = 0.62,
chi-square = 815.17, df = 15, p < 0.001) indicated that the
correlation matrices on which the PCA was based were suitable
for analysis. An examination of the scree plot indicated that the
extracted components could be restricted to two, suggesting a
two-factor model with 6-item: cognition of danger and cognition
of protection consciousness. Exploratory factor analysis showed
that the eigenvalues were greater than one (altogether explaining
49.51% of the variance), and the factor loadings ranged from 0.52

TABLE 1 | Items loadings, eigenvalues and variance of the RCS with PCA.

Factor Item Number Loading Eigenvalue % of

variance

Recognition of

danger

The severity of the

epidemic

R1 0.62 1.74 25.25

Necessary

isolation of villages

F2 0.64

Cognition of

protection

consciousness

Own risk R2 0.6 1.23 24.26

Probability of

catching the NCP

R3 0.52

Protective

measures’

identification

F1 0.69

NCP can be cured R4 0.72

to 0.72, suggesting that the risk cognitive subscale’s structural
validity was acceptable (see Table 1).

PCA of the Stress Response Subscale (SRS)
The KMO test and Bartlett’s test of sphericity (Kaiser–
Meyer–Olkin measure of sampling adequacy = 0.92,
chi-square = 10,587.91, df = 55, p < 0.001) indicated that
the correlation matrices on which the PCA was based were
suitable for analysis. An examination of the scree plot indicated
that the extracted components could be restricted to two,
suggesting a two-factor model with 11 items: emotional
responses and somatic reactions. Exploratory factor analysis
showed eigenvalues greater than one (explaining a total of
58.27% of the variance) and factor loadings ranging from 0.50
to 0.83, suggesting that the structural validity of the SRS was
acceptable (see Table 2).

PCA of the Behavioral Response Subscale (BRS)
The KMO test and Bartlett’s test of sphericity (Kaiser–
Meyer–Olkin measure of sampling adequacy = 0.84, chi-
square = 4,604.52, df =28, p < 0.001) indicated that the
correlation matrices on which the PCA was based were suitable
for analysis. An examination of the scree plot indicated that
the extracted components could be restricted to two, suggesting
a two-factor model with eight items: attention to information
and behavioral reactions. Exploratory factor analysis showed
eigenvalues greater than one (altogether explaining 57.22% of
the variance) and factor loadings ranging from 0.56 to 0.84,
suggesting that the structural validity of the BRS was acceptable
(see Table 3).

To further verify the consistency between the model and the
real situation, we conducted a confirmatory factor analysis on the
data obtained from the formal questionnaire. The fit indexes of
the 3-subscale model of 25 items (see Tables 1–3) were not ideal.
After deleting the items with low correlations with this factor in
the RCS, SRS, and BRS, it can be seen from Table 4 that the fit
indexes of the 3-subscale model with 18 items (Figure 1) were
higher than those of the 3-subscale model with 25 items and
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TABLE 2 | Items loadings, eigenvalues and variance of the SRS with PCA.

Factor Item Number Loading Eigenvalue % of

variance

Emotional

responses

More nervous and

anxious

Q1 0.73 5.26 35.33

Afraid for no

reason

Q2 0.74

Easily upset or

frightened

Q3 0.82

Feel depressed Q4 0.77

Unable to calm

down

Q5 0.83

Somatic

reactions

Losing weight T1 0.50 1.15 22.94

Feel tired for no

reason

T2 0.62

Affecting normal

work and rest

Y4 0.74

Under great

pressure

L1 0.74

Getting angry or

grumpy

Y1 0.68

Becoming

sensitive and

suspicious

L5 0.67

TABLE 3 | Items loadings, eigenvalues and variance of the BRS with PCA.

Factor Item Number Loading Eigenvalue % of

variance

Attention to

information

Attention to

authoritative

information

G1 0.78 1.25 16.01

Information of

self-adjustment

L4 0.78

Behavioral

reactions

Think all have

novel coronavirus

R5 0.84 3.33 41.21

Washing or

cleaning hands

X3 0.77

Eager to have an

investigation

Y5 0.71

Initiative to avoid

strangers

J4 0.81

Focusing on the

epidemic

information

X1 0.70

Dare not talk to

strangers

J3 0.56

conform to the theoretical concept of this study. The fit indexes
of the two models are shown in Table 4.

Briefly, the questionnaire was divided into three subscales: the
risk cognition subscale (RCS), the stress response subscale (SRS),
and the behavioral response subscale (BRS). Each subscale had
two factors representing different psychological and behavioral
states. The RCS consisted of five items, the SRS consisted of seven

TABLE 4 | Evaluation of questionnaire models.

Index CMIN/df RESEA NFI IFI CFI GFI

3-sub-scale model

of 24 items

20.92 0. 10 0.70 0.72 0.71 0.85

3-sub-scale model

of 18 items

25.67 0. 11 0.73 0.74 0.74 0. 89

items, and the BRS consisted of six items. The structure of the
RCS, SRS, and BRS are shown below (Table 5).

Formal Investigations
Participants
A revised 18-item questionnaire (Table 5) was closed on January
30–31 by 4,076 residents after the exploratory factor analysis.
Participants included 1,363 (33.44%) residents of Wuhan, 1,320
(32.38%) residents of cities around Wuhan in Hubei province,
and 1,393 (34.18%) residents of cities outside Hubei province.
There were 1,929 males and 2,147 females with an average
age of 20.17 ± 2.88 years; this was a representative group,
generalized due to the homogeneity of the group, and young
people were recruited via social media. All respondents had not
been infected with the COVID-19 and voluntarily participated in
the survey (Table 6).

The variables were generally distributed, and the multiple
testing was controlled.

Statistical Analyses
The statistical analyses were performed using SPSS 20.0 for
Windows (SPSS Inc., Chicago, Illinois). The statistical methods
and data analysis results were described in detail as follows.

We conducted the ANOVA for the items in the three subscales
for the three regions and the LSD for the multiple comparisons.
The results of the ANOVA and LSD showed that there were
statistically significant differences among the three groups with
respect to their RCS, SRS, and BRS scores, and there were
some commonalities among some items with regard to the three
subscales (see Figures 2–4).

RESULTS

Differences in Risk Cognition Among the
Residents of the Three Areas
Cognition of Danger
The ANOVA and LSD showed that there were no
significant differences in cognition of the epidemic severity
[F(2, 4,073) = 0.083, P = 0.921] among the residents of the
three areas. Most of the participants agreed that the epidemic
was very serious. However, there was a major difference in
terms of the necessary isolation of villages [F(2, 4,073) = 10.498,
P < 0.001] among the residents of the three areas. Residents
of cities around Wuhan in Hubei province were the most
supportive of social isolation, they had the greatest fear of the
virus spreading, and they supported combating the virus through
isolation. Conversely, the residents of Wuhan city were the
least supportive.
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FIGURE 1 | Fit indexes of the 3-subscale model with 18 items.

Frontiers in Public Health | www.frontiersin.org 5 December 2020 | Volume 8 | Article 550051

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Wang et al. Psychological Typhoon Eye Effect

TABLE 5 | The structure of the RCS, SRS, and BRS.

Factor Recognition of danger Cognition of protection

consciousness

RCS The severity of the epidemic Protective measures’

identification

Necessary isolation of villages Own risk

Probability of catching the NCP

Factor Emotional responses Somatic reactions

SRS More nervous and anxious Losing weight

Afraid for no reason Feel tired for no reason

Easily upset or frightened

Feel depressed

Unable to calm down

Factor Attention to information Behavioral responses

BRS Attention to authoritative

information

Think all have novel coronavirus

Information of self-adjustment Washing or cleaning hands

Eager to have an investigation

Initiative to avoid strangers

TABLE 6 | Description of samples in three areas.

Areas N Gender (M/F) Mean age (SD)

Wuhan City 1,363/1,363 600/763 19.85 (2.80)

Cities around Wuhan in Hubei

province

1,320/1,320 630/690 19.52 (1.74)

Cities outside Hubei province 1,393/1,393 699/694 21.11 (3.50)

Cognition of Protection Consciousness
The ANOVA and LSD showed that there were significant
differences in people’s own risk cognition [F(2,4,073) = 6.625,
P = 0.001], the probability of catching the NCP
[F(2, 4,073) = 15.865, P < 0.001], and protective measures’
cognition [F(2, 4,073) = 18.073, P < 0.001] among the residents
of the three areas. Residents of cities outside Hubei province
thought they were in the greatest danger, but the residents
of Wuhan city and of the cities around Wuhan in Hubei
province felt less danger. In addition, residents of cities outside
Hubei province thought they were the most likely to be
infected, but the residents of cities around Wuhan in Hubei
province felt that they were less likely to become infected,
and the residents of Wuhan city thought they were the least
likely to become infected. Compared to the residents of
Wuhan city, the residents of cities around Wuhan in Hubei
province and outside Hubei province had the greatest belief
in the effectiveness of wearing masks, washing hands and
disinfecting, and they were more confident that they could
prevent infection in this way. Participants from Wuhan city
were the least cautious or most skeptical regarding virus
protection measures. The statistical analysis results are shown in
Figure 2 below.

Stress Response Differences Among
Residents of the Three Areas
Emotional Responses
The ANOVA and LSD shown there are the significant differences
in the emotional responses among the residents of the three areas,
including being more nervous and anxious [F(2, 4,073) = 8.985,
P < 0.001] afraid for no reason [F(2, 4,073) = 12.273, P < 0.001],
easily upset or frightened [F(2, 4,073) = 9.931, P < 0.001],
depressed [F(2, 4,073) = 5.541, P = 0.004], and unable to calm
down [F(2, 4,073) = 7.335, P = 0.001]. Residents of cities outside
Hubei province were the most nervous and anxious, the most
afraid for no reason, the most easily upset or frightened, the most
depressed, and the most unable to calm down, while the residents
of Wuhan city and cities around Wuhan in Hubei province
reported these negative feelings less frequently. The residents of
Wuhan city were the least afraid for no reason, and the residents
of cities aroundWuhan in Hubei province were the least nervous
and anxious, least upset or frightened, least depressed, and least
unable to calm down.

Somatic Reactions
The ANOVA and LSD showed that there was no significant
difference in losing weight [F(2, 4,073) = 2.58, P = 0.076] among
the residents of the three areas, Most participants did not
significantly lose weight as a result of the epidemic. However,
there was a significant difference in the participants’ moods
and whether they felt tired for no reason [F(2, 4,073) = 3.077,
P = 0.046]. The residents of cities outside Hubei province were
the most prone to feel tired for no reason. The residents of
Wuhan city and of cities around Wuhan in Hubei province felt
comfortable, and the residents of cities around Wuhan in Hubei
province were the most comfortable. The statistical analysis
results are shown in Figure 3 below.

Behavioral Response Differences Among
the Residents of the Three Areas
Attention to Information
The ANOVA and LSD showed that there were significant
differences in terms of the participants’ attention to authorities
[F(2, 4,073) = 16.076, P < 0.001] and whether they looked for
information resources for self-adjustment [F(2, 4,073) = 6.005,
P = 0.002]. The residents of cities outside Hubei province
paid attention to authoritative information, but the residents
of Wuhan city and of cities around Wuhan in Hubei province
were less concerned. The residents of cities outside Hubei
province more frequently searched for psychological adjustment
information, while the residents of Wuhan city and the
residents of cities around Wuhan in Hubei province needed less
psychological adjustment.

Behavioral Responses
The ANOVA and LSD showed that there were no significant
differences among the residents of the three areas in terms of
thinking (making some judgments) that all strangers have the
novel coronavirus [F(2, 4,073) = 0.118, P = 0.897], frequently
washing or cleaning hands [F(2, 4,073) = 2.186, P = 0.112],
and taking the initiative to avoid strangers [F(2, 4,073) = 2.753,
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FIGURE 2 | Mean Z-scores of the Risk Cognitive subscale (RCS). ***P < 0.001.

FIGURE 3 | Mean Z-scores of the Stress Response subscale (SRS). *P < 0.05, **P < 0.01, and ***P < 0.001.
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FIGURE 4 | Mean Z-scores of the Behavioral Response subscale (BRS). **P < 0.01, and ***P < 0.001.

P = 0.064]. Most participants thought that strangers were
carrying the virus, agreed that washing or cleaning hands could
prevent the virus and practiced hand washing frequently, and
took the initiative to avoid strangers. The data also showed
that there was a significant difference in wanting to have a
physical investigation [F(2, 4,073) = 33.537, P < 0.001] among
residents of the three areas. The residents of Wuhan city
were the most doubtful about their health and more eager
to have a general investigation. The residents of cities around
Wuhan in Hubei province were less eager to have a general
investigation, and the residents of cities outside Hubei province
were the most eager. The statistical analysis results are shown in
Figure 4 below.

DISCUSSION

The survey data show proof of a PTE effect at the initial
stages of the COVID-19 outbreak (17, 34), but no ripple
effect was observed. Specifically, the respondents showed
PTE effects in their cognition and emotions (the degree
of their cognitive and emotional responses increased along
with geographical distance) but did not show PTE effects in
their behaviors.

Psychological Typhoon Eye Effect of
Cognition
As the number of confirmed cases and deaths from the epidemic
continued to rise daily, most residents truly felt the threat from

the virus, and participants in Wuhan, cities around Wuhan in
Hubei province, and cities outside Hubei province generally
believed that the NCP was horrible (18). In addition, participants
from the three regions exhibited some significant differences in
other aspects of their cognition of the epidemic, especially in
places that differed from the usual perception, clearly showing
psychological typhoon eye effects. For instance, residents of
cities outside Hubei province thought they were most at risk
of contracting COVID-19, and residents of Wuhan city and
cities around Wuhan in Hubei province perceive lower risk
of contracting COVID-19. Residents of Wuhan city perceived
the least danger of the virus spreading and expressed the
least support for isolating villages. Residents of Wuhan had
the least cognition of protection consciousness and the lowest
proportion of participants who scored highly (wearing masks,
washing their hands frequently, and disinfecting regularly).
Although Wuhan was the worst-hit area, with the highest
number of people infected and the highest speed of transmission,
among the study participants, the Wuhan residents had the
lowest perception of whether they could be infected with
the virus.

Psychological Typhoon Eye Effect of
Emotions
The psychological typhoon eye effect was the most obvious in
the emotions of residents during the epidemic period, and this
was reflected in multifarious negative emotions such as anxious
thought, fearful thought, and depressed mood. Participants who
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were farther from the center of the epidemic had a higher
intensity of negative emotions than those who were closer to
the center. The proportion of residents in cities outside Hubei
province who responded positively to the item “it was easier to
be nervous thought and anxious thought than usual” was higher
than the proportion of residents of the other two regions who
responded the same way. Compared to residents of the other
regions, Wuhan residents showed the most stable state of mind;
they had the lowest proportion of unprovoked fear. Residents
outside Hubei province were the most likely to feel depressed,
uneasy, and restless, and the Wuhan participants were the least
likely. The residents who were closer to the center of the epidemic
had more positive emotions and were more relaxed than the
residents of the other two regions.

Psychological Typhoon Eye Effect of
Behaviors
During the transmission of COVID-19, residents were able to
consciously take protective measures, such as washing their
hands frequently and wearing masks. Regarding behavioral
responses, participants were able to diversify their web-based
messaging platforms to maximize the breadth and depth
of their knowledge about COVID-19. Meanwhile, significant
psychological typhoon eye effects were not found in the
behavioral responses of residents. Residents outside Wuhan
city paid more attention to the epidemic and authoritative
information that was released. In addition, compared with the
other two regions, residents from outside Hubei province had the
highest average score for active self-adjustment; residents outside
Hubei province were more inclined to look for information
resources to deal with their negative emotions and more actively
relieve stress.

The residents across the three areas show consistent
behavioral responses to the pandemic, and these responses
may have been more stable than their emotions and cognition.
Therefore, a sustainable healthcare service for guiding cognition
and emotions is urgently needed during the COVID-19 outbreak,
and different measures should be adopted across various areas.

Limitations
This study had several limitations (32). First, the questionnaire
was a self-report questionnaire in the context of China’s culture,
and the psychological symptoms and assessments were not
confirmed via clinical evaluations. Second, the residents were
just the young group (people) recruited in social media. Third,
the study design was cross-sectional, which fails to provide valid
information about the previous mental health of the subjects.

CLINICAL IMPLICATIONS

The World Health Organization declared the COVID-19
outbreak a pandemic (35), and many countries have introduced
social distancing measures (with some cities even closing
themselves to public) to curb the transmission of the virus.
These measures, which have ranged from mandatory quarantine
to voluntary self-isolation, have socially isolated many people,
thereby placing their mental and emotional health at risk (36).

Based on our findings related to the PTE effect of the pandemic,
mental health intervention measures for residents residing in
different areas or countries should be an important part of
national disaster programs. Governments, media platforms,
mental health services, and social support groups can also help
alleviate negative cognition and emotions.

Mental Health Intervention Measures for
Residents of the Worst-Hit Areas
Strengthening Emotional Guidance
The survey found that compared to residents of the two other
regions, residents of Wuhan were more noncommittal about
negative states, paid less attention to authoritative and positive
events, and appeared to be in a more careless state. This might
be related to long-term exposure to a dangerous environment,
resulting in taking a dim view. Thus, we should quickly inform
those near the center of the epidemic about the seriousness of
epidemic prevention and control, strengthen their awareness of
the crisis, and place the whole city on alert. In addition, more
influential news media, especially the WeChat official account
that most people paid attention to, should provide some credible
scientific resources about how to correctly understand and view
self-emotion and how to effectively adjust negative emotions.

Strengthening Education About Protection

Consciousness
The survey found that residents of Wuhan had insufficient
awareness of virus protection and paid less attention to official
information than residents of the other two areas. Therefore,
relevant media needs to pay close attention to the situations of
residents; do a good job as disseminators of the official “virus
protection guide,” popular science, and protection knowledge;
improve residents’ protection consciousness; enhance risk
assessment and prevention awareness; urge residents to
objectively and carefully understand the characteristics and
dynamics of the epidemic situation; pay attention to the sources
of infection risk; prevent residents from being inattentive and
blindly optimistic; and encourage residents to develop good
health habits.

Strengthening Training on Effective Responses
The study found that compared to residents of the two
other regions, people in Wuhan were less concerned about
authoritative information, were more eager to thoroughly
check their physical condition, and were less likely to adopt
appropriate channels for psychological adjustment to reduce
their stress. Obviously, these actions are not conducive to
maintaining psychological balance in the face of an epidemic,
and they tend to aggravate people’s negative emotions. Different
behavioral responses to stressful events can also affect individuals’
psychological responses and stress states, especially in the
subconscious context. Therefore, we should guide people near
the center of the epidemic to acknowledge their objective
environments, internal emotions and stress responses and adopt
appropriate, reasonable, and effective response behaviors to
attempt to solve problems. Furthermore, the government should
establish psychological support institutions and strengthen
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publicity and training to enhance the awareness and behavior of
Wuhan citizens seeking psychological assistance.

Mental Health Intervention Measures for
Residents Outside the Worst-Hit Areas
Eliminating Unprovoked Fear and Building a Sense of

Security
The survey found that residents outside Wuhan were more
worried, more uncertain about the risk, more afraid of being
infected, and less confident than residents of the other two
regions. We need to pay attention to this category of residents
and provide emotional counseling (37, 38), reducing tension and
improving logical thinking to help them to vent their tension
and fear. Relevant information release platforms should guide
them to examine whether their access to information is reliable
to examine whether the source of their own insecurity and
threats is true and to improve their information literacy and
reasonable questioning ability to correctly assess the accuracy
of information. For areas outside the center of the epidemic, it
is suggested that the government should increase information
transparency, provide timely disclosure of the latest status of
the epidemic, offer timely refutation of rumors, and use simple
and easy to inform people about the current status and how to
address it.

Timely “Disconnection” From Negative Information
The survey found that compared to residents of the other two
regions, residents outside Wuhan tended to pay more attention
to information from the Internet, and their emotions were
more easily affected. Many residents suffered from receiving
negative and upsetting information and fell into a vicious cycle
of “hypochondriac concerns - physical discomfort - anxiety
aggravation”; the symptom characteristics were examined by
consideration of an anxious mood, depressed mood, anxiety
sensitivity (39). Although information is useful, people should
not be too eager to read it, as this canmake it difficult to eliminate
negative emotions, and residents such as these will be more prone
to worry, fear, and other negative emotions. Currently, what is
needed is timely “separation” that can allow these individuals
to decrease the amount of attention they give to the epidemic
situation. The correct reporting principle was neither complete
epidemic information nor no epidemic information, which could
make residents work and rest regularly.

Accurate Cognition of Stress and Acceptance of

Self-Response
During an epidemic situation, everyone experiences different
degrees of psychological distress, and we should therefore
provide early warnings in a timely way so that residents are ready
to accept negative emotions and psychological problems. The
relevant departments should work to calm and help residents
during the epidemic so that they do not experience as much
doubt and worry. The relevant departments should also guide
residents to try to accept some negative emotions and their own
reactions so that they are aware of psychological changes and canf

become more accepting of the objective existence of a negative
psychological state during the epidemic. This will allow residents
to look at and recognize themselves to then solve problems and
face psychological crises more rationally.

CONCLUSION

The current research indicated that COVID-19 had affected the
mental health and daily lives of the residents of three areas.
Residents who were closer to the center of the epidemic were
more relaxed, less anxious or panicked, paid less attention
to authoritative and psychological adjustment information,
sensed less danger, and experienced fewer emotional reactions
in the earlier phase of COVID-19 than residents who
were farther away. More attention should thus be paid to
this group.
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