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Abstract
Objectives COVID-19 disease has progressed to the level of a global pandemic. This study aimed to investigate people’s
psychological and behavioural responses to the COVID-19 epidemic and explore the predictors for social distancing and panic
buying.
Methods A 17-item questionnaire was developed and distributed randomly to people using social media. Descriptive statistics
and one-way ANOVA were used to assess people’s psychological and behavioural responses. Hierarchical regression was
conducted to investigate the predictive effects of psychological and behavioural variables on reports of social distancing and
panic buying respectively.
Results Respondents reported a low degree of risk perception and risk beliefs with regard to being outside, and had moderate
psychological stress and positive safeguarding behaviours for being outside. Respondents reported high concern regarding
COVID-19 and tended to keep social distancing during the epidemic. They would panic-purchase food and supplies. In addition,
psychological stress emerged as a very strong predictor for reporting COVID-19 concerns and panic buying. Furthermore,
reported concerns about COVID-19 information sharing had a significant predictive influence on panic buying of food.
Safeguarding behaviours for being outside had a significant predictive effect on respondents reported social distancing of
cancelling outings. Reported concerns about COVID-19 were stronger predictors for reported social distancing.
Conclusion It is important to relieve people’s psychological stress and manage information sharing to control panic buying. In addition,
we should promote adoption of safeguarding behaviours for being outside and emphasise the concerns with regard to COVID-19 to
encourage people keep social distancing. Measures should be implemented according to the characteristics of the population.
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Introduction

The genesis of the COVID-19 disease has been tied to the
Hubei Province of China and has rapidly progressed to the

level of a global pandemic, with multiple countries across
the globe reporting exponentially increasing numbers of cases
(WHO 2020). On March 11, 2020, COVID-19 disease offi-
cially became a global pandemic (WHO Director-General
2020). ByMay 18, 2020, the COVID-19 pandemic had spread
to 216 countries (areas or territories), and more than 4.6 mil-
lion people were infected, with 312,009 confirmed deaths
(updated byMay 18, 2020, 08:00 GMT+ 8) all over the world
(WHO 2020). The first reports of the unusual pneumonia
cases in China were reported in December 26, 2019; then,
active cases were identified in Wuhan City from December
30, 2019 (Wu andMcGoogan 2020), followed by government
interventions in many ways, such as travel restrictions (e.g.,
Wuhan City shut down on January 23, 2020, and another 15
cities shut down the next day). The major focus of the inter-
ventions was to minimize transmission of the virus in order to
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flatten the epidemic peak and lessen the impact on healthcare
services (Lai et al. 2020), enabling the most severe cases to be
treated successfully and reduce overall mortality (Wise et al.
2020).

Under these circumstances, social distancing (SD) was pro-
posed as an effective measure to minimize transmission of the
virus. According to the US Centres for Disease Control and
Prevention (CDC 2020), social distancing, also called “phys-
ical distancing,” means keeping space between yourself and
other people outside of your home. Limiting face-to-face con-
tact with others is the best way to reduce the spread of coro-
navirus disease 2019 (COVID-19) (CDC 2020). Chen et al.
(2020) introduced COVID-19 control in China during the
Chinese Lunar New Year holiday and emphasized the
importance of social distancing measures to slow the rate of
transmission. Prem et al. (2020) simulated the ongoing trajec-
tory of an outbreak in Wuhan using an age-structured suscep-
tible–exposed–infected–removed (SEIR) model for several
physical distancing measures and concluded that the physical
distancing measures would be most effective if the staggered
return to work was at the beginning of April in China. In
addition, social distancing has been an essential component
of the public health response in past disease epidemics, curb-
ing human-to-human transmission and reducing morbidity
and mortality (Gostin et al. 2014; Chen et al. 2020; Fong
et al. 2020). However, these protective measures of social
distancing rely largely on rapid changes in population behav-
iour (i.e., refusing visitors and cancelling outings), which are
dependent on individuals’ ability to perceive risks associated
with the virus and adapt their behaviour accordingly (Xu and
Peng 2015; Liao et al. 2019; Wise et al. 2020). Thus, this
study assessed the effects of people’s perceived risk of
COVID-19, risk beliefs with regard to being outside, and
safeguarding behaviours for being outside on their reported
social distancing behaviours in China.

In addition, the COVID-19 pandemic has triggered a wide
variety of psychological problems, such as panic disorder,
anxiety, and depression (Qiu et al. 2020; Wang et al. 2020a;
Xiang et al. 2020). Previous research has revealed a profound
and wide range of psychosocial impacts on people at the in-
dividual level during infection outbreaks (Wang et al. 2020a).
Risk perception also has a significant correlation with an in-
dividual’s behaviours (Taghrir et al. 2020). Thus, it is impor-
tant to investigate the influences of people’s psychological
stress and perceived risk of COVID-19 on their specific be-
haviours under the shock of an epidemic. Since the epidemic
of COVID-19 has attracted attention from people all over the
world, a considerable number of people were reasonably
aware of the basic elements of the disease. As the global threat
of COVID-19 continues, it is critical to improve knowledge of
the epidemic (Bhagavathula et al. 2020), which is associated
with people’s psychological parameters. Roy et al. (2020)
concluded that the dissemination of health information on

COVID-19 via radio was associated with higher anxiety and
depression scores among participants. Therefore, we explored
the effects of people’s perceived risk of COVID-19 and psy-
chological stress on reported concerning COVID-19.
Furthermore, when anxiety affects a larger population, it
may result in panic buying, leading to exhaustion of resources
(Leung et al. 2020). Roy et al. (2020) found that approximate-
ly one-third of participants had the urge to buy and stock
things at home during the survey week. Therefore, it is neces-
sary to explore the predictors for people’s panic buying
behaviours.

Given the importance of human psychological and behav-
ioural factors in managing pandemics (Bish and Michie 2010;
Wise et al. 2020), this study investigated people’s psycholog-
ical and behavioural responses to the epidemic of COVID-19
and explored the predictors for reporting social distancing and
panic buying. This study may contribute to the application of
nonpharmaceutical measures and social management during
the epidemic.

Method

Questionnaire measures

With a structured online questionnaire, a web survey was con-
ducted with the specific aim of studying the psychological and
behavioural variables of people under the shock of the
COVID-19 epidemic. Overall, the online questionnaire
consisted of 17 quantitative questions. Three of the questions
relating to severity, infectivity, and diffusivity of the epidemic
were used to gather people’s perceived risk of COVID-19.
Two items of the questionnaire related to feelings of panic
and nervousness were designed to measure people’s psycho-
logical stress under the shock of the epidemic. Then, four
items were used to obtain people’s risk beliefs with regard to
being outside, and another two items were designed to mea-
sure people’s safeguarding behaviours for being outside. Last,
six items related to six behavioural variables were used to
gather people’s reported concerns about COVID-19 informa-
tion acquisition, reported concerns about COVID-19 informa-
tion sharing, reported social distancing by cancelling outings,
reported social distancing by refusing visitors, panic buying of
masks, and panic buying of food. For all the items, scores
ranged from 1 (strongly disagree) to 7 (strongly agree).

Measures of people’s perceived risk of COVID-19

To scale the degree of people’s perceived risk of COVID-19,
the items “Given the current situation of the epidemic, I think
it will become more serious,” “Given the current situation of
the epidemic, I think it is highly infective” and “Given the
current situation of the epidemic, I think it will spread further”
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were used to assess the respondents’ perceived risk of
COVID-19. Respondents scored these statements on a
seven-point scale from 1 (strongly disagree) to 7 (strongly
agree). We conducted an exploratory factor analysis to ex-
plore the factor structure of the scale. First, the three items
were subjected to a principal component analysis. Only one
factor with an eigenvalue greater than 1.0 was extracted,
explaining 67.83% of the variance. Here, a cut-off point of
0.60 was used for item loading values. If an item met this
criterion, then it could be included. The item concerning in-
fectivity (i.e., "Given the current situation of the epidemic, I
think it is highly infective") was excluded, since its item load-
ing value was 0.595 in the principal component analysis.
Then, we repeated the above procedure of principal compo-
nent analysis with the remaining two items. One component
emerged again, explaining 90.8% of the total variance, with
the factor loading for all items being greater than 0.80. The
alpha showed an acceptable internal reliability (α = 0.899) for
the final scale.

Measures of psychological stress

To scale people’s psychological stress under the shock of the
epidemic, the items “I would feel panic if I saw or heard of a
rise in the number of confirmed cases in the context of the
current situation of the epidemic” and “I would feel nervous if
I saw or heard of a rise in the number of confirmed cases in the
context of the current situation of the epidemic” were used to
measure respondents’ psychological stress. Respondents
scored these statements on a seven-point scale from 1 (strong-
ly disagree) to 7 (strongly agree). The principal component
analysis was conducted, and one component was extracted,
explaining 89.1% of the total variance, with the factor loading
of all items being greater than 0.80. The alpha showed an
acceptable internal reliability (α = 0.878) for the final scale.

Measures of risk beliefs with regard to being outside

To measure respondents’ risk beliefs with regard to being
outside during the epidemic, we adopted four items, i.e.,
“Given the current situation of the epidemic, I believe that
public transportation can be used without any protection,”
“Given the current situation of the epidemic, I think it is pos-
sible to get together with friends I trust without any protec-
tion,” “Given the current situation of the epidemic, I think I
can go out and exercise in places with few people without any
protection,” and “Given the current situation of the epidemic, I
think it is possible to go to crowded places without any pro-
tection.”Respondents were required to score each item on a 7-
point scale (1 strongly disagree to 7 strongly agree). The prin-
cipal component analysis was conducted, and one component
was extracted, explaining 83.7% of the total variance, with the
factor loading for all items being greater than 0.80. The alpha

showed an acceptable internal reliability (α = 0.933) for the
final scale.

Measures of safeguarding behaviours for being
outside

In addition to the items used to scale people’s safeguarding
behaviours for being outside during the epidemic, the items
“Under the current situation of the epidemic, I will wear a
mask when I go out” and “Under the current situation of the
epidemic, I will wash my hands after going out” were used to
assess the respondents’ guarding behaviours for being outside.
Respondents scored these statements on a seven-point scale
from 1 (strongly disagree) to 7 (strongly agree). The principal
component analysis was conducted, and one component was
extracted, explaining 95.2% of the total variance, with the
factor loading for all items being greater than 0.80. The alpha
showed an acceptable internal reliability (α = 0.950) for the
final scale.

Measures of behavioural variables

In this framework, six variables of people’s specific be-
haviours under the shock of the epidemic were identified
to understand people’s reported concerns about COVID-
19, social distancing, and panic buying: (1) reported con-
cern about COVID-19 information acquisition (i.e.,
“Under the current situation of the epidemic, I will con-
tinue to follow the trend of the epidemic every day”), (2)
reported concern about COVID-19 information sharing
(i.e., “Under the current situation of the epidemic, I will
discuss the development of the epidemic with people ev-
ery day”), (3) reported SD by cancelling outings (i.e.,
“Under the current situation of the epidemic, I will cancel
my plan to go out except to buy daily necessities”), (4)
reported SD by refusing visitors (i.e., “Under the current
situation of the epidemic, I will refuse visitors to my
home”), (5) panic buying of masks (i.e., “I would buy
masks, disinfectants and other protective equipment at a
high price if I saw or heard of a rise in the number of
confirmed cases in the context of the current situation of
the epidemic”), and (6) panic buying of food (i.e., “I
would stock up or ask my family to stock up on food
and supplies if I saw or heard of a rise in the number of
confirmed cases in the context of the current situation of
the epidemic”). Respondents were required to score each
item on a 7-point scale (1 strongly disagree to 7 strongly
agree). Since each variable was measured by one item,
these six variables in the questionnaire were not suitable
for reliability and validity tests.

The descriptive statistics for each item of the questionnaire
are shown in the Appendix.
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Demographic measures

In the next section of the questionnaire, demographic infor-
mation, including gender, age, and education, were collected.
With the purpose of gathering age information, respondents
were asked to fill in a blank with their specific age. In addition,
with respect to education group, respondents were asked to
select their education information within five categories (i.e.,
1 = Junior high school or below; 2 = High school or associate;
3 = Junior college; 4 = Bachelor; 5 =Master or above).

Respondents

This study was reviewed and approved by the Human
Research Ethics Committee in the School of Economics and
Management at Beihang University. Each respondent was in-
formed of the data usage and was required to sign an informed
consent form before the survey. Participants had the right to
refuse and the obligation to maintain privacy. The researchers
promised to keep each respondent’s private information strict-
ly confidential.

The survey was conducted on February 9 to 10, 2020 in
China. In total, 192 people participated in the online survey.
To ensure that the responses were reliable for testing the re-
search aims of the current survey, the following empirical
criteria were identified by pilot tests and the research team to
select valid responses: (1) if all items were answered in less
than 130 s or with the same score, the respondent was consid-
ered to not have read or answered the questions carefully, and
all his or her responses were excluded, and (2) if the partici-
pant refused the informed consent form, the participant no
longer had to fill out the questionnaire, and the response was
empty. In total, responses from 189 respondents were used in
this study (Table 1); 42.9% of them were male, and 57.1%
were female. Random sampling was used in this study. Since
minors were unable to complete the online survey indepen-
dently, people aged under 18 years were not included in this

study. Thus, the age of the respondents varied from 18 years to
60 years (M = 32.71, SD = 10.41). Since becoming 30 years
old is a traditional watershed for Chinese people and the sam-
ple size was limited, this study divided the respondents into
two age groups, 18–29 years old (54.5%) and 30–60 years old
(45.5%). With regard to educational background, 37% were
junior college or below, and 63% were bachelor or above. All
respondents were from fifteen provinces in China, but the
distribution was not balanced for this variable. Therefore, we
only considered the three main demographic measures of gen-
der, age group, and education in this study.

Results

Reliability and validity tests

Since the last six items related to people’s reported concerns
with regard to COVID-19, social distancing and panic buying
were analysed as six separate variables in this study, the reli-
ability and validity tests of the six variables was not executed.
In order to investigate the reliability and validity of the four
subscales measuring the four predictive variables — i.e., per-
ceived risk of COVID-19, psychological stress, risk beliefs
with regard to being outside, and safeguarding behaviours
for being outside — the confirmatory factor analysis (CFA)
was executed using the IBM AMOS 24.0 software package.
As shown in Table 2, the model fit indices indicated that the
measurement model had good fitness.

In addition to the model fit, we tested the reliability and
validity of the measurements by verifying the convergent and
discriminant validity of the four subscales. Through examin-
ing the convergent validity, the present study tested whether
the use of the items as indicators for the latent variables was
effective. Meanwhile, the discriminant validity determined
whether the latent variables were distinct factors from one
another. As shown in Table 2, the questionnaire items had
high levels of convergent validity because the factor loadings
were all higher than 0.55 (e.g., Zhou and Feng 2017). In ad-
dition, the average variance extracted (AVE) values, which
had to be 0.50 or greater (e.g., Lee 2019), indicated that the
scales had good convergent validity.

With respect to the discriminant validity test, Pearson’s r
lower than 0.85 between variables verified the discriminant
validity of the variables (Lee 2019). In contrast, the discrimi-
nant validity was rejected when r was 0.85 or greater.
According to the results of correlation analysis, as shown in
Table 3, the discriminant validity of the scale was appropriate.

According to previous studies (e.g., Fornell and Larcker
1981; Zhou and Feng 2017), if the value of squared multiple
correlation (SMC) is above 0.50 and the composite reliability
(CR) value is above 0.70, then the reliability is acceptable.
Table 2 shows that the SMCs of the items were all higher than

Table 1 Respondents’ demographic profiles (n = 189)

Measures Frequency Percentage

Age groups by gender

18–29 years

Male 43 41.7

Female 60 58.3

30–60 years

Male 38 44.2

Female 48 55.8

Education

Junior college or below 70 37.0

Bachelor or above 119 63.0
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the criterion (0.50) and that the CR values for all the constructs
were above the recommended level of 0.70. These results
indicate that the scales had good reliability.

Descriptive statistics and correlations between
variables

In order to visualize the information on the variability or dis-
persion of the data collected for each question in the question-
naire, the scattered boxplots (overlaying boxplots with specif-
ic datapoints using a scatterplot) were presented, indicating
the median value, interquartile range, and other factors relat-
ing to skewness and symmetry of the data. With respect to the
two questions related to perceived risk, as shown in Fig.1, the
medians of the ratings were 4 (the moderate degree). Most
respondents had a risk perception between 2 (low degree)
and 5 (relatively high degree), but some had a risk perception
of high and very high degree or very low degree. With regard
to the two questions measuring psychological stress, the me-
dians of the ratings were 5 (the relatively high degree), and
most respondents’ psychological stress varied from 4 (moder-
ate degree) to 6 (high degree). With regard to the four ques-
tions used to obtain people’s risk beliefs, the medians of the
ratings were all 1 (the very low degree). Most respondents
reported low and very low degree of the risk beliefs. We
observed that there were some outliers in the data for risk
beliefs. In addition, the medians of the ratings for another
two questions measuring people’s safeguarding behaviours
were all 7 (the very high degree), and most respondents’
safeguarding behaviour level was between 6 (high degree)
and 7 (very high degree). There were some outliers in the data
for safeguarding behaviours. In addition, the medians of the
ratings for the six questions measuring the six behavioural
variables were 6 (high degree), 6 (high degree), 7 (very high
degree), 6 (high degree), 4 (moderate degree), and 5

(relatively high degree) respectively, and the interquartile
ranges were shown in Fig. 1. There were some outliers in
the data for information acquisition and cancelled outings.

The means and zero-order correlation coefficients for the
variables are shown in Table 3. Overall, the means of the
variables indicated that respondents had a low risk perception
of COVID-19 (M = 3.59) and risk beliefs with regard to being
outside (M = 1.57). Respondents had moderate psychological
stress (M = 4.67) and positive safeguarding behaviours for be-
ing outside (M = 6.63). Respondents always continued to fol-
low the trend of the epidemic, and their reported concern
about COVID-19 information acquisition was high (M =
6.26). In addition, the respondents usually discussed the de-
velopment of the epidemic with people, and their reported
concerns about COVID-19 information sharing were relative-
ly high (M = 5.41). Respondents tended to cancel outings
(M = 6.41) and refuse visitors (M = 5.87) during the epidemic,
which means that respondents tended to maintain social dis-
tance from others. With respect to respondents’ panic buying,
when they saw or heard of a rise in the number of confirmed
cases, they would not panic-purchase medical protective
goods (M = 3.95) but would panic-purchase food and supplies
(M = 4.58).

In terms of the correlations between variables, we found
(see Table 3) that the perceived risk of COVID-19 was signif-
icantly correlated with psychological stress (r = 0.282,
p < 0.01) and panic buying (i.e., masks and food) (r varied
from 0.208 to 0.301, p < 0.01). Respondents’ psychological
stress was significantly correlated with reported concerns
about COVID-19 (i.e., information acquisition and informa-
tion sharing) (r varied from 0.254 to 0.262, p < 0.01), reported
SD by cancelling outings (r = 0.164, p < 0.05) and panic buy-
ing (i.e., masks and food) (r varied from 0.417 to 0.507,
p < 0.01). Respondents’ risk beliefs with regard to being out-
side had significantly negative correlations with safeguarding

Table 2 Reliability and validity
tests for the subscales measuring
the four predictive variables (n =
189)

Construct Items Factor loadings SMC CR AVE Model fit

Perceived risk of COVID-19 1 0.887*** 0.787 0.899 0.817 χ2=79.450

p<0.001

GFI=0.924

AGFI=0.856

NFI=0.947

IFI=0.966

CFI=0.965

3 0.920*** 0.847

Psychological stress 4 0.859*** 0.738 0.879 0.784

5 0.911*** 0.830

Risk beliefs 6 0.893*** 0.798 0.935 0.783

7 0.802*** 0.644

8 0.894*** 0.800

9 0.944*** 0.891

Safeguarding behaviours 10 1.028*** 1.057 0.956 0.916

11 0.880*** 0.774

Note. *** p < 0.001; SMC: squared multiple correlation; CR: composite reliability; AVE: average variance
extracted; GFI: goodness of fit index; AGFI: adjust goodness of fit index; NFI: normed fit index; IFI: incremental
fit index; CFI: comparative fit index
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behaviours for being outside (r = −0.379, p < 0.01), reported
concerns about COVID-19 information acquiring (r = −0.230,
p < 0.01), reported SD by cancelling outings (r = −0.287,
p < 0.01) and reported SD by refusing visitors (r = −0.185,
p < 0.05). Respondents’ safeguarding behaviours for being
outside were significantly correlated with reported concerns
about COVID-19 (i.e., information acquisition and informa-
tion sharing) (r varied from 0.313 to 0.595, p < 0.01) and
reported SD (i.e., cancelling outings and refusing visitors) (r
varied from 0.456 to 0.693, p < 0.01). With regard to the re-
ported concerns about COVID-19, information acquisition
was significantly correlated with information sharing (r =
0.456, p < 0.01). Reported concerns about COVID-19 (i.e.,
information acquisition and information sharing) were signif-
icantly correlated with reported SD (i.e., cancelling outings
and refusing visitors) (r varied from 0.245 to 0.652,
p < 0.01). Reported concerns about COVID-19 information
sharing had significant correlations with panic buying of food
(r = 0.176, p < 0.05). Reported SD by cancelling outings was
significantly correlated with reported SD by refusing visitors
(r = 0.484, p < 0.01) and panic buying of food (r = 0.149,
p < 0.05). Reported SD by refusing visitors was significantly
correlated with panic buying of food (r = 0.190, p < 0.01).
Panic buying of masks was significantly correlated with panic
buying of food (r = 0.446, p < 0.01).

Furthermore, respondents’ gender was significantly correlated
with reported SD by cancelling outings (r = 0.179, p < 0.05).
Respondents’ age group had a significantly negative correlation
with perceived risk of COVID-19 (r= −0.265, p < 0.01), report-
ed concerns about COVID-19 information sharing (r =−0.189,
p < 0.01) and panic buying of food (r = −0.187, p < 0.01).
Respondents’ education group was significantly correlated with
perceived risk of COVID-19 (r = 0.221, p < 0.01), risk beliefs
with regard to being outside (r =−0.182, p < 0.05), safeguarding
behaviours for being outside (r = 0.184, p < 0.05), reported con-
cerns about COVID-19 information sharing (r = 0.311,
p < 0.01), reported SD by cancelling outings (r = 0.190,
p < 0.01), and panic buying of food (r = 0.154, p < 0.05).

Difference tests of the study variables

To test whether there were differences in the study variables
between different gender groups, a one-way ANOVA was con-
ducted. The results showed that significant differences existed in
the reported SD by cancelling outings (p < 0.05) between differ-
ent gender groups. Females were more likely to cancel outings
during the epidemic than males. No significant effects of gender
were found for other variables in this study.

Differences between the two different age groups in the
study variables were subjected to one-way ANOVA. The re-
sults showed that there were significant differences in the per-
ceived risk of COVID-19 (p < 0.001), reported concerns about
COVID-19 information sharing (p < 0.01) and panic buyingTa
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of food (p < 0.05) between the two different age groups.
Figure 2 indicates that younger respondents had a higher risk
perception of COVID-19 (p < 0.001) than older respondents.
Younger respondents were more likely to discuss the devel-
opment of the epidemic with others (p < 0.01) and stock up on
food and supplies under the shock of the epidemic (p < 0.05).
With respect to the variables of psychological stress and panic
buying of masks, younger respondents’ scores were higher
than the older group, but the differences were not significant.
With regard to the variables of risk beliefs with regard to being
outside and reported concerns about COVID-19 information
acquisition, the older respondents had a higher score than
younger respondents, but the differences were not significant.
In addition, the different age groups of the respondents had
relatively similar scores in safeguarding behaviours for being
outside, reported SD by cancelling outings, and reported SD
by refusing visitors.

Differences between the two different education groups in
the study variables were subjected to a one-way ANOVA.We
found (see Fig. 3) that respondents with a higher education
level had a higher risk perception of COVID-19 (p < 0.01) and
a lower risk belief with regard to being outside (p < 0.05). The
differences between the two education groups in safeguarding
behaviours for being outside (p < 0.05), reported concerns
about COVID-19 information sharing (p < 0.001), reported
SD by cancelling outings (p < 0.01) and panic buying of food

(p < 0.05) were significantly different, and the scores of the
respondents with higher education level were higher. With
respect to psychological stress, reported concerns about
COVID-19 information acquisition, reported SD by refusing
visitors, and panic buying of masks, the scores of the respon-
dents with higher education level were higher, but there were
no significant differences between the two different education
groups in the four variables.

With regard to differences between the two correlated be-
haviours in reported concerns about COVID-19, a repeated
measure ANOVA test with a method of main effect compar-
ison showed the order of scores of “information acquisition”
(M = 6.26) > “information sharing” (M = 5.41), F (1, 188) =
6137.437, p < 0.001. The correlated behaviours in reported
SD and panic buying were also tested by this kind of analysis
and showed the order of reported SD by “cancelling outings”
(M = 6.41) > “refusing visitors” (M = 5.87), F (1, 188) =
8696.983, p < 0.001, and panic buying of “food” (M =
4.58) > “masks” (M = 3.95), F (1, 188) = 1574.963, p < 0.001.

Predictors of respondents’ six behavioural variables:
regression analyses

Zero-order correlations and a series of hierarchical multiple
regression analyses were used to analyse the relationships be-
tween respondents’ behavioural variables and psychological

Fig. 1 Scattered boxplots for each question in the final questionnaire
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variables. With regard to respondents' reported social distanc-
ing by cancelling outings, the variables of psychological
stress, risk beliefs with regard to being outside and
safeguarding behaviours for being outside were well correlat-
ed with respondents’ self-reported engagements. To test the
predictive effects, a three-step hierarchical regression analysis
was performed using demographic measures, perceived risk
of COVID-19 and psychological stress, risk beliefs with re-
gard to being outside, and safeguarding behaviours for being
outside. The demographics (i.e., gender, age group, and edu-
cation) were entered in step 1, respondents’ perceived risk of
COVID-19 and psychological stress were added in step 2, and
the respondents’ risk beliefs with regard to being outside and
safeguarding behaviours for being outside were added in step

3. The results showed (see Table 4) that in step 1, demo-
graphics explained 7.5% of the variance in respondents’ re-
ported SD by cancelling outings, and the regression model
was significant (F (3, 185) = 5.013, p < 0.01). Gender and
education emerged as stronger predictors for respondents’ re-
ported SD by cancelling outings. In step 2, the variables of
perceived risk of COVID-19 and psychological stress had no
significant predictive effects on respondents’ reported SD by
cancelling outings. In step 3, the addition of respondents’ risk
beliefs with regard to being outside and safeguarding behav-
iours for being outside to the regression model resulted in a
substantial increase to 41.7% of the variance in respondents’
reported SD by cancelling outings (R2 = 0.514, Fchange (2,
181) = 77.670, p < 0.001), with respondents’ safeguarding

Fig. 2 Difference tests of the study variables between the two age groups (n = 189)
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behaviours for being outside emerging as a significant
predictor.

As displayed in Table 3, respondents’ perceived risk of
COVID-19 and psychological stress were partly correlated
with reported concerns about COVID-19 information acqui-
sition, reported concerns about COVID-19 information shar-
ing, reported SD by refusing visitors, panic buying of masks,
and panic buying of food. To test the predictive effects on

respondents’ reported concerns about COVID-19 information
acquisition, reported concerns about COVID-19 information
sharing, panic buying of masks, panic buying of food, and
reported SD by refusing visitors, a two-step hierarchical re-
gression analysis was performed using demographic mea-
sures, perceived risk of COVID-19 and psychological stress.
For each kind of behavioural variable, the demographics (i.e.,
gender, age group, and education) were entered in step 1, and

Table 4 Hierarchical regression analysis: predicting respondents’ reported concerns about COVID-19, panic buying, and reported SD

Steps and predictors Information
acquisition

Information
sharing

Panic buying of
masks

Panic buying
of food

Refusing
visitors

Cancelling outings

Step
1 β

Step 2 β Step 1 β Step 2
β

Step 1
β

Step 2 β Step 1
β

Step 2 β Step 1
β

Step 2
β

Step 1
β

Step 2
β

Step 3
β

1 Gender 0.029 0.005 −0.023 −0.042 0.047 0.029 0.087 0.065 0.065 0.048 0.182* 0.177* 0.140**

Age group 0.205* 0.226** −0.057 −0.035 −0.028 0.053 −0.145 −0.093 0.052 0.048 0.095 0.118 0.050

Education 0.218** 0.207* 0.284*** 0.272** 0.128 0.083 0.086 0.057 0.120 0.123 0.234** 0.221** 0.064

2 Perceived risk −0.024 −0.002 0.172* 0.072 −0.073 0.050 0.073

Stress 0.268*** 0.234** 0.454*** 0.374*** 0.115 0.128 0.063

3 Risk beliefs −0.031
Safeguarding

behaviours
0.653***

R2 0.048 0.116 0.099 0.153 0.023 0.290 0.048 0.203 0.015 0.029 0.075 0.097 0.514

△R2 0.048 0.067 0.099 0.053 0.023 0.267 0.048 0.154 0.015 0.013 0.075 0.022 0.417

F change 3.142* 6.963** 6.812*** 5.759** 1.446 34.472*** 3.128* 17.729*** 0.964 1.268 5.013** 2.189 77.670***

Note. *** p < 0.001; ** p < 0.01; * p < 0.05

Fig. 3 Difference tests of the
study variables between the two
education groups (n = 189)
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the respondents’ perceived risk of COVID-19 and psycholog-
ical stress were added in step 2. By controlling for the influ-
ence of other variables, this approach allowed us to assess the
predictive utility of each type of predictor. The results are
summarized in Table 4. In step 1, demographics explained
less than 9.9% of the variance in reported concerns about
COVID-19 information acquisition, reported concerns about
COVID-19 information sharing, and panic buying of food,
and the regression models were significant (F (3, 185) ≤
6.812, p < 0.05). Age group and education emerged as stron-
ger predictors for respondents’ reported concerns about
COVID-19 information acquiring, and education emerged as
a stronger predictor for respondents’ reported concerns about
COVID-19 information sharing. Demographics only ex-
plained less than 2.3% of the variance in panic buying of
masks and reported SD by refusing visitors, and the regression
models were not significant (F (3, 185) ≤ 1.446, p > 0.05). In
step 2, the variables of perceived risk of COVID-19 and psy-
chological stress, when added to the regression equations,
explained statistically significant increments of 5.3%–26.7%
of the variance in reported concerns about COVID-19 infor-
mation acquiring, concerns about COVID-19 information
sharing, panic buying of masks, and panic buying of food
(Fchange (2, 183) ≥ 5.759, p < 0.01). Psychological stress
emerged as a stronger predictor, especially for panic-buying
behaviours. Furthermore, perceived risk of COVID-19 had a
significant predictive effect on panic buying of masks.
Meanwhile, the variables of perceived risk of COVID-19
and psychological stress had no significant predictive effects
on respondents’ reported SD by refusing visitors.

As shown in Table 3, the variables of concern about
COVID-19 information sharing and information acquisition
were well correlated with reported social distancing by refus-
ing visitors and cancelling outings respectively. Reported con-
cerns about COVID-19 information sharing were significantly
correlated with panic buying of food. To investigate the pre-
dictive influence of reported concerns about COVID-19 on
panic buying and reported social distancing, a two-step hier-
archical regression analysis was conducted. The variable of

reported concern about COVID-19 information sharing was
entered in step 1, and reported concern about COVID-19 in-
formation acquisition was added in step 2. The results showed
(see Table 5) that in step 1, reported concern about COVID-19
information sharing was a stronger predictor for panic buying
of food (R2 = 0.031, Fchange (1, 187) = 5.971, p < 0.05).
Reported concern about COVID-19 information sharing
emerged as a stronger predictor for reported social distancing
by refusing visitors (R2 = 0.060, Fchange (1, 187) = 11.964,
p < 0.01) and cancelled outings (R2 = 0.105, Fchange (1,
187) = 21.974, p < 0.001), but the predictive effects were not
significant when the variable of reported concern about
COVID-19 information acquisition was added to the regres-
sion equations. Reported concern about COVID-19 informa-
tion sharing had no significant predictive effect on panic buy-
ing of masks. In step 2, the variable of reported concern about
COVID-19 information acquiring, when added to the regres-
sion equations, explained statistically significant increments
of 17.6%–32.1% of the variance in reported social distancing
by refusing visitors and cancelling outings (Fchange (1, 186) ≥
42.818, p < 0.001). Meanwhile, reported concerns about
COVID-19 information acquisition had no significant predic-
tive effects on panic buying of masks or food.

In summary, the contribution of psychological stress was
apparent, and it emerged as a very strong predictor of
predicting reported concerns about COVID-19 and panic buy-
ing. Safeguarding behaviours for being outside also had a
significant predictive effect on respondents’ reported SD by
cancelling outings. In addition, the perceived risk of COVID-
19 had a significant predictive effect on panic buying of
masks. Demographic parameters had partially predictive in-
fluences on reported concerns about COVID-19 and reported
SD by cancelling outings. Reported concerns about COVID-
19 information sharing was a stronger predictor for panic buy-
ing of food and reported social distancing by refusing visitors
and cancelling outings. Meanwhile, reported concerns about
COVID-19 information acquisition had significant predictive
effects on reported social distancing by refusing visitors and
cancelling outings.

Table 5 Hierarchical regression analysis: the predictive effects of reported concerns about COVID-19

Steps and predictors Panic buying of masks Panic buying of food Refusing visitors Cancelling outings

Step 1 β Step 2 β Step 1 β Step 2 β Step 1 β Step 2 β Step 1 β Step 2 β

1 Information sharing 0.117 0.145 0.176* 0.168* 0.245** 0.030 0.324*** 0.034

2 Information acquisition −0.061 0.017 0.471*** 0.637***

R2 0.014 0.017 0.031 0.031 0.060 0.236 0.105 0.426

△R2 0.014 0.003 0.031 0.000 0.060 0.176 0.105 0.321

F change 2.608 0.552 5.971* 0.043 11.964** 42.818*** 21.974*** 104.051***

Note. *** p < 0.001; ** p < 0.01; * p < 0.05
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Discussion

In the current study, the main aims were to investigate peo-
ple’s perceived risk of COVID-19 and their psychological
stress, risk beliefs with regard to being outside, and
safeguarding behaviours for being outside under the shock
of epidemic, and to explore the predictors for reporting con-
cerns about COVID-19, social distancing, and panic buying.
First, we attempted to develop questionnaires to measure peo-
ple’s perceived risks of COVID-19, psychological stress, risk
beliefs with regard to being outside, safeguarding behaviours
for being outside, reported concerns about COVID-19, and
reported social distancing and panic buying during the epi-
demic. Then, we investigated the relationships among these
variables.

Assessments of people’s psychological and
behavioural variables

One of the objectives in the current study was to investigate
people’s perceived risk of COVID-19 and their psychological
stress, risk beliefs with regard to being outside, and
safeguarding behaviours for being outside under the shock
of epidemic, as well as their reported concern about
COVID-19, panic buying, and reported social distancing dur-
ing the epidemic. We designed simplified scales or question-
naires to measure these variables, and the scales had good
reliability and validity.

In general, respondents reported low degrees of risk per-
ception of COVID-19 (M = 3.59), which is consistent with
previous studies (Taghrir et al. 2020; Wise et al. 2020), indi-
cating that individuals are often poor at perceiving risk. In
addition, we found that respondents reported moderate psy-
chological stress (M = 4.67). This is in accordance with results
from previous research, which concluded that approximately
one-third of respondents reported moderate-to-severe anxiety
during the initial phase of the COVID-19 outbreak in China
(Wang et al. 2020a). Respondents had a low degree of risk
beliefs with regard to being outside (M = 1.57) and positive
safeguarding behaviours for being outside (M = 6.63), which
means that respondents are always willing to protect them-
selves outside during the outbreak (Roy et al. 2020; Wang
et al. 2020a). With respect to the behavioural variables during
the epidemic, respondents always continue to follow the trend
of the epidemic, and their reported concern about COVID-19
information acquisition was high (M = 6.26). This finding cor-
responds to a previous study that found that approximately
one-third (31.4%) of respondents spent more than 2 h per
day viewing information about COVID-19 on media (Wang
et al. 2020b). Furthermore, respondents usually discussed the
development of the epidemic with other people, and their re-
ported concern about COVID-19 information sharing was rel-
atively high (M = 5.41). This is in accordance with results

from previous research, which reported that 80% of partici-
pants repeatedly discussed the pandemic with their friends
during this period (Roy et al. 2020). Respondents tended to
cancel outings (M = 6.41) and refuse visitors (M = 5.87) dur-
ing the epidemic, which means that respondents tended to
maintain social distancing from others. With regard to respon-
dents’ panic buying, when they saw or heard of a rise in the
number of confirmed cases, they would not panic-purchase
medical protective goods (M = 3.95) but would panic-
purchase food and supplies (M = 4.58), which is consistent
with previous studies (Ho et al. 2020; Roy et al. 2020;
Wang et al. 2020b).

Considering differences in variables between different gen-
der groups, females were more likely to cancel outings during
the epidemic than males. Since becoming 30 years old is a
traditional watershed for Chinese people and the sample size
was limited, the age group was divided into two groups of 18–
29 years old and 30–60 years old. Younger respondents (aged
between 18 and 29 years) had a higher risk perception of
COVID-19 than older respondents (aged between 30 and
60 years), which showed the opposite trend to previous re-
search (Leung et al. 2003), and they were more likely to dis-
cuss the development of the epidemic with others. They were
also more likely to stock up on food and supplies under the
shock of the epidemic than older respondents. Respondents
with higher education level had a higher risk perception of
COVID-19 and a lower risk belief with regard to being out-
side. They were more likely to take self-safeguarding behav-
iours for being outside and maintained social distancing mea-
sures by cancelling outings. These findings correspond to a
previous study that found that people who were more highly
educated had a higher risk perception and were more likely to
take precautionary measures against the infection (Leung et al.
2003). Respondents with higher education level reportedmore
concern about COVID-19 information sharing and panic buy-
ing of food.

The contributions of psychological variables in
predicting people’s specific behaviours

The other main objective in this study was to explore the
effects of perceived risk of COVID-19, psychological stress,
and demographic parameters on concerns about COVID-19
information acquisition, concerns about COVID-19 informa-
tion sharing, panic buying ofmasks, panic buying of food, and
reported social distancing by refusing visitors.

Some previous studies (Bish and Michie 2010; Wise et al.
2020) concluded that higher perceived personal risk could
predict engagement in protective behaviours, such as social
distancing. However, this study reported that perceived risk of
COVID-19 had no significant predictive effects on respon-
dents' reported social distancing by refusing visitors, which
may be due to differences between perceived personal risk
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and perceived risk of COVID-19. In addition, perceived risk
of COVID-19 had no significant predictive effects on respon-
dents’ reported concerns about COVID-19 or panic buying of
food but had a significant influence on panic buying of masks,
disinfectants, and other protective equipment. With respect to
the influence of psychological stress, it emerged as a signifi-
cant predictor for explaining respondents’ reported concerns
about COVID-19 and panic buying, but it had no significant
predictive effects on reported social distancing by refusing
visitors, which is consistent with a previous study indicating
that there were no associations between the degree of social
distancing engagement and any indicator of mental health
(Oosterhoff et al. 2020). Regarding demographic parameters,
the variable of education was a key determinant in predicting
reported concerns about COVID-19, and age group had a
significant predictive effect on reported concerns about
COVID-19 information acquisition. Gender was not a signif-
icant predictor of reported concerns about COVID-19, panic
buying, or reported social distancing by refusing visitors.

The contribution of safeguarding behaviours for
being outside in predicting reported SD by cancelling
outings

To test one of the main aims of the current study and
examine the predictive effects of risk beliefs with regard
to being outside, safeguarding behaviours for being out-
side, perceived risk of COVID-19, psychological stress,
and demographic parameters on reported social distancing
by cancelling outings, a hierarchical regression was con-
ducted. This analysis attempted to explain what type of
groups tended to cancel outings during the epidemic,
which found that safeguarding behaviours for being out-
side had a significant predictive effect on reported social
distancing by cancelling outings, meaning those who want
to adopt protective measures for being outside (such as
wearing a mask when going out or washing hands after
going out) are more likely to cancel outings. Thus, during
the outbreak, we should promote maskwearing and
handwashing among people who are currently not willing
to take such preventive measures. With respect to the
influences of risk beliefs with regard to being outside,
perceived risk of COVID-19, and psychological stress,
each variable emerged as a nonsignificant predictor for
explaining reported social distancing by cancelling out-
ings, which means that respondents’ risk beliefs, risk per-
ceptions, and psychological stress have no effect on social
distancing measures of cancelling outings. Consistent
with a previous study indicating demographic differences
in behaviour (Bish and Michie 2010), the variables of
gender and education were key determinants in predicting
reported social distancing by cancelling outings in this
study.

The contributions of reported concerns about COVID-
19 in predicting reported social distancing and panic
buying

Reported concerns about COVID-19 information sharing
emerged as a stronger predictor for reported social distancing
by refusing visitors and cancelling outings, but the predictive
effects were not significant when the variable of reported concern
about COVID-19 information acquisition was added to the re-
gression equations. The variable of reported concern about
COVID-19 information acquisition had significant predictive ef-
fects on reported social distancing by refusing visitors and can-
celling outings. These results mean that increasing concern about
COVID-19 could promote cancelling of outings and refusals of
visitors. In addition, reported concern about COVID-19 informa-
tion sharing was a strong predictor for panic buying of food but
had no significant predictive effect on panic buying of masks.
Reported concerns about COVID-19 information acquisition had
no significant predictive effects on panic buying of masks or
food. Thus, we should moderate the degree of information shar-
ing about panic buying during the epidemic.

Conclusions and limitations

In this study, we showed people’s psychological and behav-
ioural states during the epidemic and the differences in these
variables between different demographic groups. In addition,
we showed that risk perceptions, psychological stress, and
demographics have implications for respondents’ reported
concerns about COVID-19 and their panic buying behaviours
during the COVID-19 pandemic. Furthermore, safeguarding
behaviours for being outside and demographics have implica-
tions for social distancing behaviour — such as cancelling
outings— during the COVID-19 pandemic. Furthermore, re-
ported concerns about COVID-19 had significant influences
on social distancing and partial effects on panic buying.

There are limitations to our work that should be considered.
First, given the limited resources available and time-
sensitivity of the COVID-19 outbreak, the sample size of the
study was relatively small. As a result, the conclusion was less
generalizable to the entire population. It will be important to
invite more people to verify the results of this study. Second,
our data only reflect the views of those in China and may not
be applicable to other cultures. It would be ideal to character-
ize psychological and behavioural responses across the globe
during pandemics in order to implement positive
nonpharmaceutical measures and control panic buying, which
often are culturally specific. Notwithstanding the above limi-
tations, our study provides invaluable information on people’s
psychological and behavioural responses during the first stage
in the development of the COVID-19 epidemic in China,
which could be used as a historical reference. Most
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importantly, our findings contribute to the prediction of re-
ported social distancing and panic buying behaviours, which
were directly related to the application of nonpharmaceutical
measures and social management during the epidemic.

Appendix

Table 6 Descriptive statistics for the questionnaire items (n = 189)

Items Mean SD Range Skew Kurtosis

Perceived risk of COVID-19

1. Given the current situation of the epidemic, I think it will become more serious.
(在全国疫情发展现状下, 我认为, 疫情会更加严重)

3.51 1.53 [1, 7] 0.276 −0.553

2. Given the current situation of the epidemic, I think it is highly infective. (Deleted in formal analysis)
(在全国疫情发展现状下, 我认为, 疫情的传染性强)

5.63 1.39 [1, 7] −1.316 1.744

3. Given the current situation of the epidemic, I think it will spread further.
(在全国疫情发展现状下, 我认为, 疫情会进一步扩散)

3.68 1.59 [1, 7] 0.013 −0.828

Psychological stress

4. I would feel panic if I saw or heard of a rise in the number of confirmed cases in the context of the current
situation of the epidemic.

(在全国疫情发展现状下, 看到或听到确诊人数上升的消息时, 我会感到恐慌)

4.53 1.69 [1, 7] −0.494 −0.488

5. I would feel nervous if I saw or heard of a rise in the number of confirmed cases in the context of the current
situation of the epidemic.

(在全国疫情发展现状下, 看到或听到确诊人数上升的消息时, 我会感到紧张)

4.82 1.64 [1, 7] −0.696 −0.176

Risk beliefs with regard to being out

6. Given the current situation of the epidemic, I believe that public transportation can be used without any
protection.

(在全国疫情发展现状下, 我认为不做任何防护的情况下可以乘坐公共交通出行)

1.46 1.13 [1, 7] 3.571 13.476

7. Given the current situation of the epidemic, I think it is possible to get together with friends I trust without
any protection.

(在全国疫情发展现状下, 我认为不做任何防护的情况下可以与熟悉、信任的朋友聚会)

1.61 1.23 [1, 7] 2.623 7.077

8. Given the current situation of the epidemic, I think I can go out and exercise in places with few people
without any protection.

(在全国疫情发展现状下, 我认为不做任何防护的情况下可以外出去人少的地方锻炼身体)

1.69 1.29 [1, 7] 2.321 5.26

9. Given the current situation of the epidemic, I think it is possible to go to crowded places without any
protection.

(在全国疫情发展现状下, 我认为不做任何防护的情况下可以去人流密集的地方)

1.51 1.27 [1, 7] 3.128 9.388

Safeguarding behaviours for being out

10. Under the current situation of the epidemic, I will wear a mask when I go out.
(在全国疫情发展现状下, 我出门会佩戴口罩)

6.62 0.74 [4, 7] −2.164 4.286

11. Under the current situation of the epidemic, I will wash my hands after going out.
(在全国疫情发展现状下, 外出归来我会先去洗手)

6.63 0.72 [4, 7] −2.143 4.345

Reported concerns about COVID-19

12. Under the current situation of the epidemic, I will continue to follow the trend of the epidemic every day.
(在全国疫情发展现状下, 我会每天持续关注疫情发展趋势)

6.26 0.91 [3, 7] −1.188 0.851

13. Under the current situation of the epidemic, I will discuss the development of the epidemic with people
every day.

(在全国疫情发展现状下, 我会每天与人讨论疫情的发展情况)

5.41 1.47 [1, 7] −0.590 −0.451

Reported social distancing

14. Under the current situation of the epidemic, I will cancel my plan to go out except to buy daily necessities.
(在全国疫情发展现状下, 除购买生活必需品外, 我会取消外出计划)

6.41 0.86 [2, 7] −1.864 4.287

15. Under the current situation of the epidemic, I will refuse visitors to my home.
(在全国疫情发展现状下, 我会拒绝访客进入家里)

5.87 1.23 [2, 7] −1.067 0.691

Panic buying

16. I would buy masks, disinfectants and other protective equipment at a high price if I saw or heard of a rise in
the number of confirmed cases in the context of the current situation of the epidemic.

(在全国疫情发展现状下, 看到或听到确诊人数上升的消息时, 我会高价购买口罩、消毒液等防护用品)

3.95 1.73 [1, 7] −0.079 −0.900

17. I would stock up or ask my family to stock up on food and supplies if I saw or heard of a rise in the number
of confirmed cases in the context of the current situation of the epidemic.

(在全国疫情发展现状下, 看到或听到确诊人数上升的消息时, 我会自己囤积或者要求家人囤积食物和生活用品)

4.58 1.74 [1, 7] −0.393 −0.724
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