S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Available online at www.sciencedirect.com

Check for
updates

NURSING
OvurLooK

ScienceDirect

ELSEVIER

NuURS OUTLOOK 69 (2021) 13-21 B
www.nursingoutlook.org

Risk perception, knowledge, information sources
and emotional states among COVID-19 patients in

Wuhan, China

Yaping Zhong, PhD*%", Weihua Liu, Master of Nursing™, Tsorng-Yeh Lee, PhD",
Huan Zhao, Bachelor of N ursing?, JiJi, PhD"¢*

aSchool of Nursing and Midwifery, Monash University, Clayton, Victoria, Australia
®Shandong First Medical University & Shandong Academy of Medical Sciences, Taian, Shandong, PR China
€School of Nursing, York University, Toronto, Canada
45chool of Health & Life Sciences, Federation University, Berwick, Victoria, Australia
®Department of Nursing, Sir Run Run Hospital of Nanjing Medical University, Nanjing, Jiangsu, PR China

ARTICLE INFO ABSTRACT

Article history: Background: The rapidly evolving COVID-19 pandemic has become a global health

Received 15 April 2020 crisis. Several factors influencing risk perception have been identified, including

Received in revised form knowledge of the disease, information sources, and emotional states. Prior stud-

24 July 2020 ies on COVID-19-related risk perception primarily focused on the general public,

Accepted 15 August 2020 with little data available on COVID-19 patients.

Available online August 22, Purpose: To investigate COVID-19 patients’ risk perception, knowledge of the dis-

2020. ease, information sources, and emotional states in the epicenter, Wuhan, during
the COVID-19 outbreak in China.

Keywords: Methods: Data were collected online using self-administered electronic question-

China naire developed with reference to previous relevant studies and publications by

COVID-19 the World Health Organization.

Health communication Findings: A higher level of perceived risk was found in relation to COVID-19 as

Pandemics compared to other potential health threats. Knowledge gaps existed regarding

Prevention and control transmission and prevention of COVID-19. Additionally, risk perception was

Risk negatively related to knowledge and positively related to depressive states.

Moreover, social media was a primary source for COVID-19 information,
whereas the most trusted sources were health professionals.

Discussion: Realistic perception of risk should be encouraged considering both physical
and mental health while developing relevant strategies. Furthermore, risk communi-
cation needs to be specifically tailored for various target groups, such as the elderly
and mentally vulnerable individuals, with the adoption of popular media platforms.
Cite this article: Zhong, Y., Liu, W., Lee, T.-Y., Zhao, H., & Ji, J. (2021, January/February). Risk perception,
knowledge, information sources and emotional states among COVID-19 patients in Wuhan, China. Nurs
Outlook, 69(1), 13—21. https://doi.org/10.1016/j.outlook.2020.08.005.

Ethical Statement: The study was approved by the Ethics Review Board of the Sir Run Run Hospital, Nanjing Medical University, Nanj-
ing, China on March 9, 2020. Number: 2020-SR-005.

*Corresponding author: JiJi, Shandong First Medical University & Shandong Academy of Medical Sciences, 619 Changcheng Road, Taian,
Shandong 271000, PR China

E-mail addresses: jiji02232020@gmail.com, jiji@sdfmu.edu.cn (J. Ji).

# Yaping Zhong and Weihua Liu contributed equally and share the first authorship.
0029-6554/$ -see front matter © 2020 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
https://doi.org/10.1016/j.outlook.2020.08.005


https://doi.org/10.1016/j.outlook.2020.08.005
mailto:jiji02232020@gmail.com
mailto:jiji@sdfmu.edu.cn
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.outlook.2020.08.005
http://crossmark.crossref.org/dialog/?doi=10.1016/j.outlook.2020.08.005&domain=pdf
http://www.sciencedirect.com
https://doi.org/10.1016/j.outlook.2020.08.005
https://doi.org/10.1016/j.outlook.2020.08.005
http://www.nursingoutlook.org

14 NURS OUTLOOK 69 (2021) 13-21

Introduction

The coronavirus disease (COVID-19) pandemic has
indeed raised intense global attention. The infectious
disease is caused by the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), which is closely
related to the 2003 SARS virus (Lai, Shih, Ko, Tang, &
Hsueh, 2020). COVID-19 is primarily transmitted
through respiratory droplets from infected individuals
during cough or sneeze (Lai et al., 2020). It takes around
2 to 14 days from viral exposure to onset of symptoms
(Lai et al., 2020). According to Lu et al. (2020), the highly
contagious nature and long incubation period of SARS-
CoV-2 are the two main reasons contributing to the
COVID-19 pandemic.

The COVID-19 outbreak emerged in Wuhan, capital
of Hubei province, China in December 2019. It was
identified as a Public Health Emergency of Interna-
tional Concern by the World Health Organization
(WHO) on January 30, 2020 (World Health
Organization, 2020a), and declared as a pandemic on
March 11, 2020 (World Health Organization, 2020b). As
of July 15, 2020, over 13 million cases have been con-
firmed globally with more than 570,000 deaths
(World Health Organization, 2020c). Before March
2020, a majority of the cases were from Wuhan city,
China (World Health Organization, 2020d). In response
to the COVID-19 outbreak, the government of China
implemented immediate emergency measures in Jan-
uary 2020, including lockdown of major cities, strict
health screening, travel restrictions, and home quar-
antine (Zhang, Zhou, & Zhou, 2020). In the epicenter
Wuhan, several newly established medical facilities
were in operation to accommodate the infected
patients (Burki, 2020). Two emergency specialty field
hospitals, Huoshenshan hospital and Leishenshan
hospital, were built and started service in early Febru-
ary 2020 with 2,500 beds for treatment of severe
COVID-19 cases (Burki, 2020). In addition, 16 makeshift
hospitals, referred to as “Fang Cang” hospitals, were
developed to admit patients with mild symptoms of
infection (Global Times, 2020a). These “square cabin”
field hospitals were generally transformed from local
sports stadiums, exhibition centers, and cultural com-
plexes with a capacity of nearly 7,000 beds
(Global Times, 2020b). They mainly served as tempo-
rary quarantine stations where patients not only
received efficient medical care but were also isolated
from family and friends. Within 36 days in operation
from February 4 to March 10, 2020, Fang Cang hospitals
successfully treated more than 12,000 patients and
contributed significantly to the epidemic control
(Global Times, 2020a). The model for makeshift hospi-
tals was pioneered in China during the SARS outbreak
in 2003 (Wang & Ruan, 2004). A 1,000-bed prefabricated
hospital, also known as “Xiaotangshan” hospital, was
constructed within a week, and treated a total of
nearly 700 SARS patients in less than 2 months (Wang
& Ruan, 2004).

Effective control of COVID-19 epidemic is highly
dependent on preventive practice of the public and
specific risk groups. Risk perception could be a key fac-
tor influencing precautionary behaviors. According to
the Protection Motivation Theory, individuals who per-
ceive higher level of risk are more likely to adopt pre-
ventive behaviors (Prentice-Dunn & Rogers, 1986).
Studies on the 2003 SARS outbreak indicated that the
perceived higher risk of SARS infection was associated
with engagement in more precautionary behaviors,
and compliance with infection control policies
(de Zwart et al., 2009; Smith, 2006).

Risk perception in the midst of a growing epidemic
can be influenced by several factors, including knowl-
edge of the disease, information sources and emo-
tional aspects. Previous studies have found a positive
relationship between disease-related knowledge and
perceived risk regarding the Middle East Respiratory
Syndrome (MERS) (Kim & Choi, 2016; Kim & Kim, 2018).
In addition, reliable information sources are the basis
to acquire credible knowledge and build social trust.
False or misleading information may lead to exagger-
ated fears or lack of attention to an emerging threat
(Choi, Yoo, Noh, & Park, 2017). Moreover, the psycho-
logical stress triggered by a health emergency may
also affect risk judgment (Ferrer & Klein, 2015).
Ferrer and Klein (2015) investigated the accuracy of
risk perception in the context of immediate health
threats and suggested that people tend to overesti-
mate the risk of negative outcomes due to excessive
emotional stress.

Previous studies on risk perception during epidemics
were all in specific contexts, including SARS (Brug et al,,
2004; de Zwart et al., 2009; Smith, 2006), MERS (Kim &
Kim, 2018), Ebola (Sell et al., 2017), and Avian influenza
(lbuka, Chapman, Meyers, Li, & Galvani, 2010). Cur-
rently there is lack of relevant data on the COVID-19
outbreak. The most recent research on COVID-19-
related risk perception mainly focused on the general
population (Kwok et al., 2020; Li, Yang, Dou, Wang,
et al, 20200 and  health care workers
(Bhagavathula, Aldhaleei, Rahmani, Mahabadi, & Ban-
dari, 2020). There are no data available on COVID-19
patients. Individuals who had direct experience with
COVID-19 may have different perspectives on the dis-
ease from the public. Their views and perceptions are
important information to risk communicators such as
health care professionals in encouraging realistic risk
perception and improving public response to future epi-
demics. COVID-19 patients from Wuhan are a special
group of infected individuals who witnessed the very
early stage of the COVID-19 outbreak when public
knowledge about the disease was limited. Their percep-
tion of COVID-19-related risk and relevant knowledge
may provide valuable information to future risk com-
munication and infection control under similar situa-
tions. Therefore, the aim of the study was to explore
COVID-19-related risk perception, knowledge, informa-
tion sources, and emotional states among COVID-19
patients in Wuhan, during COVID-19 outbreak in China.
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Methods

Sample and Setting

Questionnaires are useful for investigating the per-
spectives and attitudes of a population. In this study,
an online survey was conducted among COVID-19
patients in one of the Fang Cang hospitals in Wuhan
city, China in February 2020. Fang Cang hospitals were
in service from early February to early March for the
purpose of quarantine and treatment of patients with
mild symptoms of COVID-19. Patients in Fang Cang
hospitals are typically independent and self-caring.
Participants were recruited via convenience sampling.

Data Collection

After obtaining the hospital Ethics Review Board’s
approval, data were collected by trained nurses who
worked in the Fang Cang hospital and they agreed to
be involved in this research. Trained nurses adminis-
tered the online survey by presenting a WeChat Quick
Response (QR) code for potential participants to scan
after giving informed consent. This WeChat QR code
provided access to the preprogrammed online survey
developed using Sojump (https://www.wjx.cn/). Partic-
ipants were then given instructions on how to fill in
and submit the questionnaire online. Patients’ confi-
dentiality was maintained throughout the research
process.

Study Measures

The electronic questionnaire consisted of five sections,
including demographic information, COVID-19-related
risk perception, knowledge, information sources, and
emotional states. Demographic information included
age, gender, place of usual residence, profession, and
level of education.

Risk perception was assessed using the question-
naire developed based on previous studies (Brug et al.,
2004; Vartti et al., 2009). There were three components.
Part I contained eight items to measure participants’
perceived risk of acquiring COVID-19 and other poten-
tial threats including H1N1, influenza, cancer, heart
attack, traffic accidents, accidents at home and food
poisoning, in the coming year. Part II included eight
items to examine participants’ perceived likelihood of
dying from COVID-19 and other potential threats pre-
viously mentioned. Part III consisted of three items for
which participants rated how worried they were in
relation to COVID-19. Five response categories were
used, ranging from 1 = very unlikely to 5 = very likely
or 1 =not worried at all to 5 = very worried.

Knowledge of COVID-19 was assessed through 19
items developed according to WHO’s advice for the
public on face masks use and common myths related
to COVID-19 (World Health Organization, 2020e,
2020f). Participants were asked to determine whether

statements regarding COVID-19 were correct or not
(possible responses were Yes, No, and Not sure). The
total knowledge score was calculated by the sum of
correct answers to the items (range 0—19).

Ten information sources were identified from which
COVID-19-related information could be obtained. Par-
ticipants responded by rating how much information
they acquired from each source and their confidence
in the source, ranging from 1 = very little to 5 = very
much.

Emotional states were assessed using a modified ver-
sion of the 20-item Hopkins Symptom Checklist
Depression Scale (Derogatis, Lipman, Rickels, Uhlen-
huth, & Covi, 1974; Williams, Stellato, Cornell, & Bar-
rett, 2004). One item regarding sexual interest and
pleasure was removed from the questionnaire consid-
ering the context of the study and two other reasons.
First, patients in Fang Cang hospital were quarantined
and unable to satisfy their sexual needs. Second, in
China, there is a cultural restraint to express opinions
regarding sex. The remaining 19 items were rated on a
five-point scale ranging from 0 = not at all to
4 = extremely. The resulting scale score for emotional
states is the sum of individual item scores (range
0-76).

The questionnaire was tested for comprehensibility
by two scholars who were experts in global nursing
and infection control. The experts rated 100% of the
items as being congruent with the construct. The
internal consistency of the questionnaire, measured
by the Cronbach’s alpha coefficient, was good (alpha
ranged from 0.72 to 0.96).

Statistical Analysis

Data were analyzed using Minitab 19. Descriptive
analysis was conducted for demographic data, risk
perception, knowledge, information sources, and
emotional states. Furthermore, Spearman Rank Cor-
relation tests were performed to explore the associa-
tion between risk perception and other variables
including knowledge, emotional states, and demo-
graphic characteristics. To investigate the relation-
ship between risk perception and knowledge, and
between risk perception and emotional states, an
Ordinal Logistic Regression test was conducted with
risk perception as the dependent variable. A 95% con-
fidence interval was applied for results to be consid-
ered significant.

Findings

Description of Sample Characteristics

A total number of 113 COVID-19 patients in the Fang
Cang hospital completed the online survey. Partic-
ipants’ ages ranged from 20 to 69 years (Mean = 42.3,
standard deviation = 11.3) with 51 females and 62
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males. Over 98% of the participants were local resi-
dents of Hubei province, and around 58% reported
having finished postsecondary or higher education.

Descriptive Statistics of Risk Perception, Knowledge,
Information Sources, and Emotional States

The perceived risk of acquiring COVID-19 (42%) was
lower than that of influenza infection (61%) but higher
in comparison with other adverse events (Table 1).
Middle-aged and older participants (44%) reported
slightly higher level of perceived risk of COVID-19
infection as compared to young participants (40%;
Table 1). Moreover, the likelihood of death due to
COVID-19 was claimed by around 13% of the partici-
pants, among whom a larger percentage were young
people (Table 1). The perceived risk of death from
COVID-19 was ranked second only to traffic accidents
in young respondents (17%), and to heart attack in
middle-aged and older respondents (8%; Table 1). Fur-
thermore, a substantial proportion of participants
were concerned about family members (86%) and
other people (77%) contracting COVID-19. Approxi-
mately, 84% were worried that their region of resi-
dence might be affected by COVID-19.

The COVID-19-related knowledge score ranged from
6 (min) to 18 (max), with a median score of 11 and
interquartile range between 10 and 14. The item asking
whether spraying alcohol or chlorine on one’s body
eliminates the new coronavirus had the lowest accu-
racy rate of 16%. In addition, items about whether anti-
biotics or other specific medicines were effective in
preventing and treating COVID-19 were answered cor-
rectly by less than half of the participants. Further-
more, around 42% of the participants were not sure
whether pets at home could spread COVID-19, and
about 40% were uncertain whether hand dryers were
able to kill COVID-19 virus.

The two main means by which COVID-19-related
information was obtained were the Internet (84%) and

WeChat (80%) (Table 2). The Internet was the primary
information source for young participants (89%)
whereas middle-aged and older participants relied
more on WeChat (85%; Table 2). However, confidence
in the two sources was relatively low (Internet: 32%;
WecChat: 42%; Table 2). The top two information sour-
ces participants felt most confident about were physi-
cians (90%) and nurses (88%; Table 2). Nevertheless,
only about half of the participants reported having
acquired adequate information from the two sources
(Table 2).

The scores for emotional states ranged from 19 (min)
to 73(max), with a mean score of 38.7, and standard
deviation of 11.5. Roughly 23% of the participants
claimed to frequently experience early morning awak-
ening (“quite a bit” or “extremely”). Additionally, feel-
ings of being trapped and lack of energy to a high
degree (“quite a bit” or “extremely”) were expressed by
19% of the participants.

Risk Perception and Demographic Characteristics

A Spearman’s correlation test showed that level of
education was negatively associated with degree of
worry for family (r = —0.198, p = .036) and others (r =
—0.204, p = .030) contracting COVID-19. There is no cor-
relation between risk perception and other demo-
graphic variables.

Risk Perception and Knowledge

Perceived risk of COVID-19 infection in the coming
year was negatively related to knowledge of COVID-19
as indicated by a Spearman correlation test (r = —0.203,
p = .031). An ordinal logistic regression test with risk
perception as the dependent variable showed that this
negative relationship was statistically significant
(8=0.128, z =2.07, p = .039; Table 3). Moreover, accord-
ing to Pearson correlation test, there was a negative

Table 1 - Perceived Risk of Being Affected by COVID-19 and Other Potential Threats

Perceived Risk of Acquiring Diseases or
Encountering Accidents

Perceived Risk of Death From
the Diseases or Accidents

“Likely “or “Very Likely”

“Unlikely” or “Very Unlikely”

“Likely “or “Very Likely”

Overall  Age:20—44 Age:45—69 Overall Age:20—44 Age:45-69 Overall  Age:20—44 Age:45—69
(n=113) (n=65) (n=48) (n=113) (n=65) (n=48) (n=113) (n=65) (n=48)
COVID-19 42% 40% 44% 27% 25% 29% 13% 17% 8%
HIN1 22% 23% 21% 32% 32% 31% 9% 14% 2%
Influenza 61% 62% 60% 8% 9% 6% 9% 9% 8%
Cancer 9% 12% 4% 73% 72% 73% 7% 11% 2%
Heart attack 11% 8% 15% 64% 68% 58% 12% 11% 13%
Traffic 10% 15% 2% 52% 46% 61% 12% 19% 4%
accidents
Accidentsat  10% 14% 4% 53% 46% 63% 7% 11% 2%
home
Food 7% 11% 2% 69% 66% 73% 8% 12% 2%

poisoning
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Table 2 — Sources of Information About COVID-19 and Confidence in the Sources

Confidence in the Information
“Quite a Bit “or “Very Much”

Amount of Information
“Quite a Bit “or “Very Much”

Information Sources

Overall Age: 20—44 Age: 45—69 Overall Age: 20—44 Age: 45-69

(n=113) (n=65) (n=48) (n=113) (n=65) (n=48)
Internet 84% 89% 77% 32% 31% 33%
WeChat 80% 75% 85% 42% 46% 36%
Family and friends 56% 57% 54% 50% 52% 48%
Physicians 54% 57% 50% 90% 89% 92%
Television 51% 43% 63% 75% 72% 79%
Nurses 50% 54% 44% 88% 88% 88%
Radio 33% 34% 31% 54% 55% 52%
Weibo 31% 38% 21% 32% 35% 27%

Table 3 - Perceived Risk of COVID-19 Infection and Perceived Risk of Death From COVID-19

Perceived Risk of COVID-19 Infection

Perceived Risk of Death From COVID-19

OR 95% CI pValue OR 95% CI pValue
Knowledge 1.14 1.01-1.28 .039 1.11 0.99-1.26 .083
Emotional states 0.97 0.94-1.00 .048 0.96 0.93-0.99 .011

Note. OR, odds ratio; 95% CI, 95% confidence interval.

association between COVID-19-related knowledge and
age (r = —0.298, p = .001).

Risk Perception and Emotional States

Ordinal logistic regression tests indicated a significant
positive relationship between perceived risk of COVID-
19 infection and negative emotional states (8 = —0.030,
z=-1.97, p = .048; Table 3), as well as perceived risk of
death from COVID-19 and negative emotional states (8
=—-0.039, z = —2.55, p = .011; Table 3). Additionally, neg-
ative emotional states were also positively correlated
with perceived risk of encountering other potential
threats (r = 0.259, p = .006), and dying from other
threats (r = 0.280, p = .003).

Discussion

In this study, COVID-19 patients in Wuhan reported
higher perceived risk of being affected by COVID-19 as
compared to most other potential threats. Risk percep-
tion was negatively related to knowledge of the dis-
ease, and positively related to negative emotional
states. Furthermore, there was a discrepancy between
sources of information most frequently utilized and
most confident about.

Perceptions of both cognitive and affective dimen-
sions of COVID-19-related risk were found high in this
study. Similar findings were reported on risk percep-
tion of COVID-19 in the Chinese general public
(Li, Yang, Dou, Wang, et al., 2020; Wang et al., 2020).

Wang et al. (2020) reported that around 75.2% of Chi-
nese were worried about a family member contracting
the disease, comparable to 86% in this study. More-
over, the high perceived susceptibility (89%) and sever-
ity (97%) in relation to COVID-19 was also found in
Hong Kong residents during the early phase of COVID-
19 outbreak (Kwok et al., 2020). In contrast to the cur-
rent finding, a low level of perceived COVID-19-related
risk was discovered in adult US population
(McFadden, Malik, Aguolu, Willebrand, & Omer, 2020).
The discrepancy could be due to different regions
where the studies were conducted. In this study, par-
ticipants were recruited from Wuhan city, the first epi-
center of COVID-19 pandemic, where the majority of
global COVID-19 cases were from (World Health
Organization, 2020d). The challenge faced by the local
public health authority and Wuhan residents were
unprecedented. Also, for a novel disease with rapid
spread, unclear prognosis and no specific treatment
(European Centre for Disease Prevention and Con-
trol, 2020), it is expected that the perceived risk of
COVID-19 may exceed the actual risk due to fear and
anxiety. In de Zwart et al. (2009)’s study on SARS out-
break, the perceived threat of SARS was compared
with other potential health-related threats, with find-
ings consistent with the current research results. In
addition, Yang and Chu (2018)’s research on Ebola indi-
cated that the realistic processing of risk information
in the case of an epidemic could be inhibited by fear,
anxiety, and other emotional aspects. Therefore, to
deal with an emerging epidemic as COVID-19, it is sug-
gested that risk communication strategies should not
only emphasize on promoting public awareness and
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compliance with precautionary behaviors, but also on
psychological well-being of individuals in the face of
uncertainty, and maintenance of social trust. In the
community level, it is recommended that health offi-
cials regularly update information about COVID-19
and provide health advices via various social media
channels including WeChat, Weibo, and WhatsApp.
Primary health care providers such as general practi-
tioners should be readily approachable to address peo-
ple’s health concerns regarding COVID-19 in a timely
manner. They could also provide support and guid-
ance about rational risk considerations in relation to
the rapidly evolving COVID-19 situation. Additionally,
it is suggested that more community programs that
facilitate connectiveness between people be developed
using media platforms to help reduce feelings of social
isolation and build resilience. For psychologically vul-
nerable individuals, it is important that online or tele-
phone counselling services are easily accessible to
them. Within hospitals, the mental state of COVID-19
patients should be carefully monitored. They should
also be guided to avoid extensive media exposure to
COVID-19 crisis and only seek information from reli-
able sources.

There was a significant negative relationship
between knowledge of COVID-19 and the perceived
risk of infection. Knowledge was also negatively
related to age. Inconsistent with the present finding,
previous studies on MERS indicated a positive relation-
ship between knowledge and risk perception (Kim &
Choi, 2016; Kim & Kim, 2018). One possible explanation
for the discrepancy could be the different nature of
coronaviruses that caused MERS and COVID-19 (Prom-
petchara, 2020). COVID-19 had much higher person-to-
person transmission rate compared with MERS,
despite causing relatively mild symptoms of infection
(European Centre for Disease Prevention and Con-
trol, 2020). Individuals with more knowledge of
COVID-19 might have a greater sense of control over
the epidemic situation, thus feeling less threatened by
it. Li, Yang, Dou, Wang, et al. (2020) investigated the
effect of self-control on perceived severity of disease
in the context of COVID-19 outbreak and found that
those with low self-control were more likely to have
exaggerated perception of the seriousness of COVID-
19. Brug et al. (2004)’s research on SARS outbreak also
discovered that more disease related knowledge was
associated with less perceived risk of SARS becoming a
health problem. Moreover, knowledge gaps existed
with respect to transmission and prevention of
COVID-19. Low level of knowledge was reported
among participants regarding whether pets transmit
the disease, and whether spraying disinfectants over
the body kills the virus. Also, more than half of
respondents wrongly believed that antibiotics could be
effective in treating COVID-19. These knowledge gaps,
if not addressed urgently, may lead to serious conse-
quences for the public, including abandoning pets for
fear of contracting COVID-19, and antibiotics abuse.

This finding provided important information for risk
communicators to understand the specific needs of
their stakeholders. Furthermore, insufficient knowl-
edge of COVID-19 was more likely in older partici-
pants. The elderly is a special group of people that are
more vulnerable to the impact of COVID-19 than
others, both physically (Rothan & Byrareddy, 2020) and
mentally (Armitage & Nellums, 2020; Yang et al., 2020).
It is important that public health interventions incor-
porate COVID-19-related education specifically tai-
lored for this group. Further research is required to
investigate the specific knowledge needs of the elderly
individuals in the context of COVID-19 pandemic.

While knowledge about COVID-19 can be acquired by
a variety of ways, accessible and credible information
sources are critical for effective risk communication.
This study found that health professionals (physicians
and nurses) were the most trusted sources for COVID-
19 information. The finding is in accordance with prior
research results of the 2003 SARS outbreak
(Vartti et al., 2009) and the 2009 influenza A (H1N1)
pandemic (Ferrante et al.,, 2011; Jehn, Kim, Bradley, &
Lant, 2011). However, poor accessibility to these sour-
ces was expressed by around half of the respondents.
Similar result was also reported in Kwok et al. (2020)’s
study on COVID-19 outbreak in the Hong Kong com-
munity. In comparison, social media (Internet and
WeChat) was identified as a primary information
source for COVID-19, but with relatively low credibil-
ity. Earlier studies also indicated the predominant role
of social media in delivering timely disease related
updates during SARS (Vartti et al., 2009) and HIN1 epi-
demics (Seale et al., 2009; van der
Weerd, Timmermans, Beaujean, Oudhoff, & van
Steenbergen, 2011). The discrepancy between most
accessible and most credible information sources in
this study suggests that social media could be used as
a tool to facilitate risk communication. Health profes-
sionals may adopt popular social networking plat-
forms to provide accurate COVID-19 information,
correct misleading information, and educate the pub-
lic with medical knowledge in an easily understand-
able way.

Depressive states were found positively related to
both perceived risk and perceived severity of COVID-
19 infection. Li, Yang, Dou, Wang, et al. (2020)’s study
also indicated a positive correlation between negative
emotional states and perceived undesirable outcomes
of COVID-19. The finding suggests that people with
mental health issues, especially depression, could be
more vulnerable to the negative impact of COVID-19
outbreak. According to the risk-resilience model (Mas-
ten, 2001), individuals who possess sufficient protec-
tive factors are less likely to be affected by potential
adverse events in the presence of risk factors. In
Li, Yang, Dou, and Cheung’s (2020) research, self-con-
trol was proposed as a moderator of the relationship
between mental disorders and perceived seriousness
of COVID-19. Other moderator variables that also
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function as protective factors for the perceived threat
of COVID-19 may exist, which could be a future
research direction. This finding has important implica-
tions for public health interventions targeting men-
tally vulnerable individuals at risk of COVID-19
infection. Psychological service such as counselling
should be provided for this group in combination with
other measures in risk communication.

Limitations

This study has potential limitations. First, the sam-
ple may not be representative of the population
(COVID-19 patients in the epicenter) due to its small
size and self-selection bias resulted from nonprob-
ability sampling. It was challenging to recruit partic-
ipants under the pandemic circumstances with
social distancing restrictions. The data in this study
were collected from one of the Fang Cang hospitals
which treated the most nonsevere COVID-19
patients from Wuhan. Therefore, the findings of
this study should be interpreted with caution con-
cerning the difference between COVID-19 patients
with mild symptoms and COVID-19 patients as a
whole. Second, the cultural context in which this
research was conducted may affect the generaliz-
ability of its results to other culturally different
societies. As the epicenter of COVID-19 pandemic
has shifted to Western countries (Biswas, Khaleque,
& Sen, 2020), COVID-19 patients from Western soci-
eties may respond to the variables studied differ-
ently. A potential research direction could be to
compare risk perception of COVID-19 patients from
various epicenters and investigate cultural influence
on the difference. Third, participants’ responses to
the research variables could be dynamic in time
depending on the specific stage of COVID-19 out-
break. Factors such as increasing public awareness
or effectiveness of infection control measures may
account for variations in risk perception and knowl-
edge level. A longitudinal study is required to exam-
ine the changes over time. Last but not the least,
the questionnaire in this study was devised with
reference to prior studies, and not based on a theo-
retic model. The lack of specificity in COVID-19 may
affect the sensitivity of the questionnaire. For
example, other potential mediator variables that
influence the relationship between risk perception
and emotional states may exist, which future
research may seek to identify.

Conclusion

This study investigated COVID-19 patients’ risk per-
ception, knowledge of the disease, information sour-
ces, and emotional states during the COVID-19
outbreak in China. A higher level of perceived risk was
found regarding COVID-19 in comparison with most

other potential threats. Risk perception was negatively
associated with knowledge level, and positively associ-
ated with depressive states. Social media was a pri-
mary source for COVID-19 information, whereas the
most trusted information sources were health profes-
sionals. This study has important implications for
risk communication strategies in response to the
COVID-19 pandemic, and other similar public health
emergencies in the future.
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