
Original Paper

Health Perceptions and Misconceptions Regarding COVID-19 in
China: Online Survey Study

Jiawei Zhou1, MPA; Bishwajit Ghose2, PhD; Ruoxi Wang1, PhD; Ruijun Wu3, PhD; Zhifei Li3, PhD; Rui Huang2,

PhD; Da Feng2, PhD; Zhanchun Feng1, PhD; Shangfeng Tang1, PhD
1School of Medicine and Health Management, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China
2School of Pharmacy, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China
3China National Center for Biotechnology Development, Beijng, China

Corresponding Author:
Shangfeng Tang, PhD
School of Medicine and Health Management
Tongji Medical College
Huazhong University of Science and Technology
13 Hangkong Road
Wuhan
China
Phone: 86 13349895639
Email: sftang2018@hust.edu.cn

Related Article:
This is a corrected version. See correction statement in: https://www.jmir.org/2022/7/e39493

Abstract

Background: Great efforts have been made to prevent the spread of COVID-19, including national initiatives to promote the
change of personal behaviors. The lessons learned from the 2003 SARS outbreak indicate that knowledge and attitudes about
infectious diseases are related to panic among the population, which may further complicate efforts to prevent the spread of
infectious diseases. Misunderstandings may result in behaviors such as underestimation, panic, and taking ineffective measures
to avoid infection; these behaviors are likely to cause the epidemic to spread further.

Objective: The purpose of this study is to assess public health perceptions and misunderstandings about COVID-19 in China,
and to propose targeted response measures based on the findings to control the development of the epidemic.

Methods: The study was conducted in April 2020 through an online survey, with participants in 8 provinces in Eastern, Central,
and Western China. We designed a questionnaire with a health knowledge section consisting of 5 questions (4 conventional
questions and 1 misleading question) on clinical features of and preventive measures against COVID-19. Descriptive statistics,
chi-square analysis, binary logistic regression, and Mantel-Haenszel hierarchical analysis were used for statistical analysis.

Results: In total, 4788 participants completed the survey and the mean knowledge score was 4.63 (SD 0.67), gained mainly
through experts (76.1%), television (60.0%), newspapers (57.9%), and opinions (46.6%) and videos (42.9%) from social media.
Compared to those who obtained information from only 1 or 2 channels, people who obtained information from >3 channels had
increased health perception and a better ability to identify misleading information. Suggestions from experts were the most positive
information source (χ2=41.61), while information on social media was the most misleading. Those aged >60 years (OR 1.52,
95% CI 1.10-2.11), those with a lower or middle income (OR 1.36, 95% CI 1.00-1.83), those not working and not able to work
(OR 1.83, 95% CI 1.04-3.21), those with a household income <100,000 RMB (<US $14,954; OR 1.34, 95% CI 1.08-1.67), and
those with >2 suspected symptoms (OR 2.95, 95% CI 1.50-5.80) were more likely to be misled by videos on social media, but
the error correction effect of expert advice was limited in these groups.

Conclusions: Multiple information channels can improve public health perception and the identification of misleading information
during the COVID-19 pandemic. Videos on social media increased the risk of rumor propagation among vulnerable groups. We
suggest the government should strengthen social media regulation and increase experts’ influence on the targeted vulnerable
populations to reduce the risk of rumors spreading.
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Introduction

In December 2019, the novel coronavirus SARS-CoV-2 caused
an outbreak of COVID-19 in Wuhan, China [1,2]. COVID-19
is spread by human-to-human transmission via droplets or direct
contact [3-5], and the clinical symptoms of COVID-19 include
fever, cough, fatigue, and gastrointestinal infection symptoms
[6-8]. Major transmission hotspots were brought under control
in China, but others subsequently sprouted worldwide. Since
late February 2020, the daily number of new cases has been
higher in other regions of the world [9]. On March 11, 2020,
the World Health Organization (WHO) declared COVID-19 a
pandemic [10], and by May 17, 2020, there were more than
4,500,000 confirmed cases and over 300,000 reported deaths
from COVID-19 worldwide [11]. The COVID-19 pandemic
has clearly entered a new stage, with rapid spread in countries
outside China. All members of society have to understand and
practice measures for self-protection and the prevention of
transmission [12].

Individual behavior is crucial for controlling the transmission
of COVID-19. Although there have been satisfactory results
regarding the safety, tolerability, and immunogenicity of a
COVID-19 vaccine [13], a vaccine still faces many failure risks,
and producing and administering vaccines to millions of people
worldwide takes time. In China, the epidemic situation was
brought under control by the implementation of multifaceted
public health measures including but not limited to intensive
intracity and intercity traffic restriction, social distancing
measures, home confinement and centralized quarantine, and
improvement of medical resources [5,14,15]. In Western
democracies, personal action, rather than government action,
might be the most important issue. Early self-isolation, seeking
medical advice remotely unless symptoms are severe, and social
distancing are key [5]. Strong infection control measures are
the primary intervention for minimizing the spread of the virus
in both health care settings and the community [16,17].
According to the Knowledge-Attitude-Belief (KAP) theory,
knowledge is the basis of behavior change, and belief and
attitude are the driving forces of behavior change. Therefore,
public perception of dealing with highly infectious respiratory
diseases plays a vital role in limiting the spread of the infection
[18,19].

The lessons learned from the 2003 SARS outbreak suggest that
knowledge and attitudes about infectious diseases are associated
with the level of panic emotion among the population, which
could further complicate efforts to prevent the spread of a
disease [20,21]. Behaviors like underestimation, panic, and
taking ineffective measures to avoid infection may affect the
fight against COVID-19 [22]. Therefore, understanding what
the general public knows regarding COVID-19 and which
misperceptions they hold about the condition is important for
public health authorities in China and other countries, who aim
to design effective information campaigns for epidemic
prevention and control [23]. For this study, we conducted a
rapid online survey in April 2020 to investigate health

perceptions and misperceptions regarding COVID-19 among
the general population in China and to identify vulnerable
populations and channels being used to spread misinformation.

Methods

Study Design
This study used directional stratified convenient sampling to
select residents in Eastern, Central, and Western China. To
ensure sufficient representativeness, we included not only
provinces with severe epidemics, but also provinces with
relatively mild epidemics. Therefore, two provinces with severe
epidemics and one province with fewer epidemics were selected
in the Eastern, Central, and Western regions at the time of
sampling. In April 2020, as the overall epidemic situations in
the central and eastern regions were relatively severe, we defined
severe epidemics as >1000 cases and less severe epidemics as
<500 cases. In addition, since the overall epidemic situation in
the western region was relatively less serious, provinces with
>500 cases were regarded as relatively severe, and provinces
with <200 cases were regarded as relatively mild. Hubei, Hunan,
and Shanxi provinces were selected in Central China. In Eastern
China, Guangdong, Zhejiang, and Fujian provinces were
selected. Due to similar local conditions and customs in Sichuan
and Chongqing, we only selected one of the two provinces with
relatively higher prevalence of COVID-19 in Western China;
Sichuan and Gansu provinces were included. Based on cities’
populations and economic influence in the provinces, the
provincial capital city and another city were purposely selected
for each province. In each city, both urban and rural households
were selected, for a total of 60 households. All household
residents aged ≥10 years were included in this survey. In total,
7118 residents from 1920 households in 8 provinces (16 cities)
were included in this investigation. Due to the lower
responsiveness of residents in Guangdong (Guangzhou and the
Pearl River delta) and Zhejiang provinces (Hangzhou and
Jinhua)—only half of the expected households completed the
survey—we combined the two provinces for analysis.

According to the COVID-19 clinical and community
management guidelines issued by the national health
commission of the People’s Republic of China [24,25], we
designed a questionnaire to determine residents’ health
perceptions regarding COVID-19.

We designed a self-administered questionnaire containing 168
questions based on literature research and past experience,
including questions about demographic information, physical
condition, nutrition and prevention behaviors, knowledge of
drug preparation and response, and knowledge level of
COVID-19, personal health and risk protection, and
psychological stress (Cronbach a=.782). There were 5 questions
in the questionnaire designed to examine the participants’
understanding of COVID-19:

1. Washing your hands and wearing a mask frequently could
help prevent COVID-19.
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2. When people with COVID-19 sneeze or cough around you,
is it easier to be infected?

3. Eating a lot of garlic could help prevent COVID-19.
4. Improving your immunity could help fight COVID-19.
5. If infected, older adults have the highest risk of mortality.

The above list consists of four measures to prevent COVID-19
(Q1, Q2, Q4, and Q5) and one misleading measure (Q3), all of
which were answered on a right/wrong basis. Each correct
answer counts for 1 point, while incorrect answers get no points.
The total health perception score ranged from 0 to 5; the higher
the score, the higher the knowledge level of COVID-19. Based
on the above questions, we defined participants who correctly
answered 3 or more of the 5 questions as “perception level above
average,” and calculated the proportion of participants who
answered incorrectly on the misleading question (Q3) to get the
“misled” rate.

Data Collection
This investigation was carried out from April 4 to 15, 2020.
One project manager in each province was recruited to
coordinate the provincial survey and organize the investigation
training, and 6 local investigators were recruited based on the
household income for each city to send an online questionnaire
and control the investigation quality. Half of them were from
rural areas and the majority were undergraduates. After receiving
data collection training online, every investigator was required
to directly send the online questionnaire to 20 local families in
their social network, including relatives, friends, and classmates.
Every eligible participant in the family was invited to fill out
the online questionnaire, which they completed within an
average of 15 minutes. One secret gift was sent to encourage
the participants to complete the questionnaire. Due to the
constraints of their own age and educational level, some older
adults are unable to participate in online surveys. For this group
of people, we recommended that relatives living with them
obtain their answers through oral inquiry and fill out the survey
according to their choices.

If it was difficult to survey 20 families connected to the
investigators, a supplementary survey was conducted by other
investigators to complete the household investigation.

During data collection, we used the following quality control
measures:

1. We first conducted a preliminary survey to improve our
questionnaire, and then grouped the investigators and
trained them on how to perform the investigation.

2. Every investigator was independent.
3. Before sending the online questionnaire, the 20 households

and eligible family members were asked to generate a
unique questionnaire number. Those aged >60 years
accounted for >15% of the participants.

4. Every family's questionnaire was sent one by one by the
investigators, who delivered a message that “the one who
fills the questionnaire carefully, they will receive one secret

gift.” Trap questions were included to identify those who
did not answer questions carefully.

5. The project manager checked the quality of every
questionnaire (based on the survey time threshold value of
>450 seconds) as well as the consistency of responses to
two group questions.

The protocol was reviewed and ethical approval was granted
by the Ethics Committee of Tongji Medical College, Huazhong
University of Science and Technology (#2020S107). Oral
informed consent was obtained from each participant during
the online investigation. A total of 6253 residents aged ≥10
years completed the investigation, and 4788 of them were
eligible. The response rate was 87.85% (6253/7118), and the
valid response rate was 67.13% (4778/7118).

Statistical Analysis
Descriptive statistical methods were used to summarize data on
sociodemographic characteristics and responses to questions
concerning knowledge, perceptions, and attitudes toward
COVID-19. Data were summarized as frequencies (n) and
percentages (%) for categorical variables. The differences in
health perception among different groups and the guiding effect
of different information sources on people's health perceptions
were tested using the chi-square test. Binary logistic regression
analyses were employed to identify the potential factors and
vulnerable populations related to COVID-19 knowledge. The
demographic variables and information sources were set as
independent variables, and health perception and the “a lot of
garlic helps prevent COVID-19” question were respectively set
as the outcome variables. To further identify vulnerable groups
(ie, those with a high risk of being misled by the main sources
of rumor propagation), a Mantel-Haenszel hierarchical analysis
of misleading factors was conducted across subpopulations.
Unstandardized regression coefficients (β) and odds ratios (ORs)
and their 95% CIs were used to quantify the associations
between variables and misconceptions regarding COVID-19.
Data analyses were performed using Statistical Package for the
Social Sciences (SPSS) software (Version 19.0; IBM Corp).
P<.05 was considered statistically significant.

Results

Sample Characteristics
The average age of the 4788 participants was 40.9 years (SD
18.51 years, range 10-93 years), 53.0% (n=2540) of them were
women, and older adults (>60 years) accounted for 17.0%
(n=814) of the total sample. Furthermore, 1155 (24.1%)
participants were current students and half of them had a
bachelor’s degree or higher. In addition, 2191 (45.8%)
participants were from Central China, 64.0% (n=3065) of them
lived in urban areas, and only 8.7% (n=418) of participants lived
alone during the COVID-19 epidemic. Detailed demographic
characteristics data are shown in Table 1.
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Table 1. Demographic characteristics of participants and knowledge level of COVID-19 by demographic variables.

Misled rates, n (%)Perception above average level, n (%)Participants, n (%)Characteristics

P<.001P<.001Age (years)

65 (10.9)563 (94.0)599 (12.5)≤20

222 (12.5)1704 (96.1)1774 (37.1)21-40

329 (20.5)1521 (95.0)1601 (33.4)41-60

193 (23.7)733 (90.0)814 (17.0)>60

P=.25P=.06Gender

365 (16.2)2108 (93.8)2248 (47.0)Male

444 (17.5)2413 (95.0)2540 (53.0)Female

P<.001P<.001Marital status

189 (11.0)1654 (95.9)1725 (36.0)Unmarried

566 (19.9)2682 (94.1)2851 (59.5)Married or remarried

54 (25.5)185 (87.3)212 (4.4)Divorced or widowed, not remarried

P<.001P<.001Occupation

62 (20.7)274 (91.3)300 (6.3)Seeking employment

65 (23.8)239 (87.5)273 (5.7)Not working (not able to work)

118 (20.7)533 (93.7)569 (11.9)Self-employed shop owner or entrepreneur

110 (19.7)599 (97.4)615 (12.8)Staff member in a government or public institution

83 (25.9)287 (89.4)321 (6.7)Farmer, fisherman, or herdsman

112 (22.4)469 (94.0)499 (10.4)Retired

102 (8.8)1109 (96.0)1155 (24.1)Student

45 (16.3)264 (95.7)276 (5.8)Staff member in a big company

58 (13.6)410 (96.2)426 (8.9)Staff member in a small or medium company

54 (15.3)337 (95.2)354 (7.4)Other

P<.001P<.001Education (years)

160 (22.9)621 (89.0)698 (14.6)≤6

166 (20.5)758 (93.7)809 (16.9)7-9

178 (20.6)811 (93.8)865 (18.1)10-12

286 (13.3)2064 (96.2)2145 (44.8)13-16

19 (7.0)267 (98.5)271 (5.7)>16

P=.88P=.09Areas

227 (17.2)1259 (95.6)1317 (27.5)Eastern China

371 (16.9)2058 (93.9)2191 (45.8)Central China

211 (16.5)1204 (94.1)1280 (26.7)Western China

P=.93P<.001Type of area

519 (16.9)2928 (95.5)3065 (64.0)Urban

290 (16.8)1593 (92.5)1723 (36.0)Rural

P=.36P=.005Household composition

745 (17.0)4139 (94.7)4370 (91.3)Living with others

64 (15.3)382 (91.4)418 (8.7)Living alone

P=.03P<.001Relative self-reported individual income

266 (17.7)1393 (92.6)1505 (31.4)Low (0%-20%)

214 (18.8)1069 (93.7)1141 (23.8)Low and middle (20%-40%)
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Misled rates, n (%)Perception above average level, n (%)Participants, n (%)Characteristics

269 (14.8)1743 (96.0)1816 (37.9)Average (40%-60%)

55 (19.3)277 (97.2)285 (6.0)Upper middle (60%-80%)

5 (12.2)39 (95.1)41 (0.9)High (80%-100%)

P=.008P<.001Household income in 2019, RMB (US $)

395 (19.0)1920 (92.6)2074 (43.3)<100,000 (<14,954)

270 (15.6)1667 (96.1)1735 (36.2)100,000-200,000 (14,954-29,909)

89 (15.4)556 (96.0)579 (12.1)200,000-300,000 (29,909-44,864)

23 (11.9)182 (94.3)193 (4.0)300,000-400,000 (44,864-59,819)

32 (15.5)196 (94.7)207 (4.3)>400,000 (59,819)

Health Perception and Attitude Toward COVID-19
The average health perception score was 4.63 (SD 0.67). The
number of perception scores above the average level
significantly differed across age groups, categories of marital
status, occupational categories, education levels, residence area
type, individual income level, and household income in 2019
(P<.001). In contrast, significant differences in “misled” rates
were only found for age groups, categories of marital status,
occupational categories, and education levels (P<.001; Table
1).

The overall accuracy per question is shown in Table 2. This
study showed that the sample residents had a high level of
knowledge of preventive measures against COVID-19, but the
accuracy of responses to “Eating a lot of garlic could help to
prevent COVID-19” and “If infected, older adults have the
highest risk of mortality” was low in comparison to the other
questions, suggesting that further education efforts are needed
to improve residents' ability to identify rumors and their
understanding of the susceptibility of specific groups.

Table 2. Questionnaire to examine participants' level of knowledge of COVID-19.

Accuracy (%)Knowledge

98.31. Washing your hands and wearing a mask frequently could help to prevent COVID-19.

97.02. When people with COVID-19 sneeze or cough around you, is it easier to be infected?

83.13. Eating a lot of garlic could help to prevent COVID-19.

95.54. Improving your immunity could help you fight COVID-19.

88.85. If infected, older adults have the highest risk of mortality.

The vast majority of the participants held an optimistic attitude
toward the COVID-19 epidemic. In total, 83.2% of them
believed that the Centers for Disease Control could do better in
controlling the risk of recurrence, 84.3% thought that hospitals
could do better in controlling the risk of recurrence, and only
20.2% thought that COVID-19 outbreaks could happen again
(Figure 1), which is consistent with the high level of awareness

of COVID-19 prevention measures among the participants.
Accurate guidance from the Chinese government during the
epidemic period enabled Chinese citizens to have a good
understanding of COVID-19 and avoid unnecessary panic and
confusion, which also increased people's confidence in the
success of the fight against the epidemic [22].
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Figure 1. Participants' level of confidence in the success of the fight against the COVID-19 epidemic.

Effect of Various COVID-19 Information Sources
Residents received COVID-19 information through a variety
of channels, among which the majority of residents chose
mainstream media such as suggestions from experts (76.1%),
television (60.0%), and newspapers (57.9%). In addition, it is
worth noting that with the advent of the Web 2.0 era and the
rise of social media, opinions (46.6%) and videos (42.9%) on
social media have also played an important role in this

information dissemination. The chi-square test results of answers
to the question “Eating a lot of garlic could prevent COVID-19”
showed that whether participants obtained information from
experts and newspapers is significantly related to whether
residents were misled; in particular, expert opinions play a
decisive role. During this outbreak, Chinese experts in relevant
fields have contributed to refuting rumors by spreading accurate
information about COVID-19 through television, the internet,
newspapers, and other channels (Table 3).

Table 3. Chi-square test results of answers to the question “Eating a lot of garlic could prevent COVID-19.”

P valueχ2 value
Participants who responded
“no,” % (95% CI)

Participants who responded
“yes,” % (95% CI)Total participants, nSources of COVID-19 information

.221.4846.50 (44.90-48.00)44.10 (40.70-47.60)2206Phone message or call

<.00141.6177.90 (76.50-79.10)67.20 (64.00-70.40)3642Suggestions from experts

.063.6842.30 (40.80-43.90)46.00 (42.60-49.40)2056Video on social media

.650.2046.70 (45.20-48.30)45.90 (42.40-49.30)2230Opinions on social media

<.00119.2759.30 (57.80-60.80)50.90 (47.50-54.40)2771Newspapers

.0077.2060.80 (59.30-62.30)55.70 (52.30-59.10)2871Television

.161.9425.50 (24.10-26.80)27.80 (24.80-31.00)1238Friends

.025.278.00 (7.20-8.90)10.50 (8.50-12.80)405Patient's experience

.063.6138.50 (36.90-40.00)42.00 (38.70-45.50)1870Family

.073.377.20 (6.40-8.00)9.00 (7.20-11.10)358Own COVID-19 experience

Groups That Are Relatively Vulnerable to COVID-19
Misinformation
The results showed that residents from Central China (versus
Eastern China, β=–0.342) and those who were divorced or
widowed but not remarried (versus unmarried, β=–0.966) were
significantly associated with a lower level of basic COVID-19
preventive perception (Table 4). In contrast, those aged 41-60
years (versus <20 years, β=0.9261), staff members in a
government or public institution (versus seeking employment,
β=0.821), education of >16 years (versus <6 years, β=1.294),
and getting information about COVID-19 on television
(β=0.683) were associated with higher scores (Table 4).

On the issue of identifying misleading information, students
(versus those seeking employment, β=0.791), those with an
education of >16 years (versus <6 years, β=0.774), those with
one suspected symptom (versus those without suspected
symptoms, β=0.494, P<.001), and those who take expert advice
(β=0.322) were significantly associated with a higher ability to
identify misleading information (Table 4). On the contrary,
participants with >2 other diseases (versus those without other
diseases, β=–0.601) and those with a tendency to get information
from videos on social media (β=–0.589) were more likely to be
indistinguishable from correct or incorrect information about
COVID-19 (Table 4).

J Med Internet Res 2020 | vol. 22 | iss. 11 | e21099 | p. 6https://www.jmir.org/2020/11/e21099
(page number not for citation purposes)

Zhou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 4. Perception level of COVID-19 by demographic variable and knowledge source.

Identified the misleading informationBasic COVID-19 preventive perceptionVariables

OR (95% CI)BORa (95% CI)B

Areas (reference: Eastern China)

1.09 (0.89-1.32)0.0830.71 (0.51-1.00)–0.342bCentral China

1.07 (0.86-1.34)0.0710.82 (0.56-1.20)–0.200Western China

1.27 (1.05-1.54)0.240b0.80 (0.59-1.09)–0.228Living in a rural area (reference: urban area)

1.22 (0.90-1.67)0.2020.69 (0.45-1.06)–0.373Living alone (reference: living with others)

Age, years (reference: ≤20)

1.13 (0.76-1.67)0.1211.92 (1.06-3.48)0.651b21-40

0.99 (0.63-1.56)–0.0092.53 (1.25-5.12)0.926c41-60

0.96 (0.56-1.63)–0.0411.23 (0.55-2.74)0.203>60

0.84 (0.72-0.99)–0.174b1.24 (0.95-1.61)0.214Female (reference: male)

Marital status (reference: unmarried)

1.00 (0.72-1.39)0.0010.56 (0.32-0.98)–0.574bMarried or remarried

0.89 (0.55-1.42)–0.1190.38 (0.18-0.79)–0.966cDivorced or widowed but not remarried

Occupation (reference: seeking employment)

1.09 (0.69-1.73)0.0901.23 (0.63-2.40)0.205Not working (not able to work)

1.05 (0.72-1.52)0.0501.30 (0.72-2.32)0.260Self-employed

0.94 (0.64-1.39)–0.0612.27 (1.11-4.65)0.821bStaff member in a government or public institution

0.85 (0.56-1.31)–0.1601.15 (0.61-2.16)0.138Farmer, fisherman, or herdsman

1.14 (0.73-1.76)0.1272.00 (0.99-4.05)0.691Retired

2.21 (1.41-3.46)0.79c1.90 (0.92-3.90)0.639Student

1.13 (0.71-1.78)0.1181.44 (0.67-3.12)0.365Staff member in a big company

1.47 (0.98-2.22)0.3871.83 (0.92-3.63)0.604Staff member in a small or medium company

1.50 (0.99-2.26)0.4021.90 (0.98-3.68)0.640Other

Household income in 2019, RMB (reference: <100,000 RMB)

1.31 (1.09-1.59)0.274b1.49 (1.08-2.05)0.397b100,000-200,000

1.28 (0.97-1.69)0.2471.26 (0.77-2.05)0.228200,000-300,000

1.59 (0.99-2.57)0.4660.81 (0.41-1.62)–0.21300,000-400,000

1.23 (0.81-1.88)0.2080.92 (0.46-1.84)–0.082>400,000

Education, years (reference: ≤6 years)

0.96 (0.73-1.26)–0.0381.39 (0.91-2.10)0.3267-9

0.86 (0.65-1.15)–0.1461.23 (0.79-1.92)0.20810-12

1.12 (0.82-1.54)0.1171.46 (0.89-2.40)0.3813-16

2.17 (1.21-3.89)0.774c3.65 (1.17-11.34)1.294b>16

Number of other diseases (reference: 0)

0.96 (0.76-1.21)–0.0401.87 (1.21-2.88)0.625c1

0.79 (0.57-1.09)–0.2391.16 (0.67-2.00)0.1452

0.55 (0.39-0.77)–0.601c1.08 (0.64-1.84)0.079>2

Number of suspected symptoms (reference: 0)
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Identified the misleading informationBasic COVID-19 preventive perceptionVariables

OR (95% CI)BORa (95% CI)B

1.64 (1.17-2.30)0.494c0.91 (0.55-1.51)–0.0971

1.33 (0.91-1.96)0.2881.63 (0.77-3.45)0.4862

0.95 (0.66-1.35)–0.0570.75 (0.43-1.30)–0.294>2

Number of COVID-19 information sources (reference: 0)

1.56 (1.07-2.27)0.443b2.12 (1.14-3.93)0.750b1

1.25 (0.87-1.78)0.2191.49 (0.86-2.56)0.3962

1.34 (0.92-1.95)0.2942.01 (1.10-3.65)0.695b3

1.54 (1.05-2.26)0.434b2.49 (1.38-4.50)0.911c4

2.49 (1.59-3.90)0.911c2.25 (1.19-4.14)0.795c5

2.15 (1.36-3.40)0.764c2.93 (1.47-5.81)1.074c6

1.54 (0.94-2.54)0.4332.70 (1.30-5.59)0.993c7

1.35 (0.79-2.30)0.2972.24 (1.07-4.68)0.804b8

1.94 (0.95-3.95)0.6624.26 (1.41-12.88)1.449c9

Knowledge source

1.04 (0.82-1.31)0.0371.41 (0.94-2.13)0.346Phone message or call

1.38 (1.03-1.84)0.322b1.32 (0.84-2.09)0.28Suggestions from experts

0.55 (0.41-0.74)–0.589c0.67 (0.40-1.11)–0.404Video on social media

0.96 (0.72-1.29)–0.0380.78 (0.47-1.30)–0.252Opinions on social media

1.21 (0.93-1.58)0.1920.86 (0.54-1.36)-0.156Newspapers

0.95 (0.74-1.21)–0.0561.98 (1.31-2.99)0.683cTelevision

1.10 (0.84-1.43)0.0950.85 (0.54-1.33)–0.169Friends

0.78 (0.53-1.16)–0.2480.64 (0.34-1.19)–0.45Patient's experience

0.93 (0.74-1.16)–0.0730.81 (0.55-1.18)–0.217Family

1.18 (0.77-1.82)0.1650.59 (0.32-1.12)–0.522Own COVID-19 experience

2.400.8743.031.108Constant

aOR: odds ratio.
bP<.05.
cP<.001.

Interestingly, the higher the number of information sources used
by a participant, the higher their preventive perception and
ability to identify misleading information. People who obtained
information from >3 channels showed a significant improvement
in their knowledge level compared to those who obtained
information from only 1 or 2 channels (n=4, OR 2.49, 95% CI
1.38-4.50; n=9, OR 4.26, 95% CI 1.41-12.88). Videos on social
media were the main culprit for the spreading of rumors, while
expert advice helped to refute rumors, which is consistent with
the results of the chi-square test above. The results of the
stratified analysis showed that the population aged >60 years
(OR 1.52, 95% CI 1.10-2.11), those with a lower- or
middle-income level (OR 1.36, 95% CI 1.00-1.83), those who

were not working and not able to work (OR 1.83, 95% CI
1.04-3.21), those with a household income <100,000 RMB
(<US $14,954; OR 1.34, 95% CI 1.08-1.67), and those with >2
suspected symptoms (OR 2.95, 95% CI 1.50-5.80) were more
likely to be misled by videos on social media (Figure 2).
Although expert advice was the most useful tool to dispel
rumors, its impact on vulnerable groups such as residents aged
>60 years (OR 1.14, 95% CI 0.79-1.64), those who were
divorced or widowed but not remarried (OR 0.54, 95% CI
0.25-1.16), those without work (OR 0.91, 95% CI 0.49-1.67),
and those with suspected symptoms (OR 0.93, 95% CI
0.41-2.09) was limited (Table 5).
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Figure 2. Vulnerable populations and their risk of being misled by incorrect information in videos on social media. OR: odds ratio.
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Table 5. Hierarchical analysis of the expert suggestion error correction effect among subgroups.

Odds ratio (95% CI)Participants who accessed expert
advice

Participants who did not ac-
cess expert advice

Characteristics

Participants who did not discern
rumors/total number of partici-
pants (%)

Participants who discerned
rumors/total number of par-
ticipants (%)

Age (years)

1.62 (0.92-2.85)419/464 (90.3)115/135 (85.2)≤20

2.64 (1.95-3.58)1275/1416 (90.0)277/358 (77.4)21-40

1.43 (1.10-1.85)941/1160 (81.1)331/441 (75.1)41-60

1.14 (0.79-1.64)463/602 (76.9)158/212 (74.5)>60

Gender

1.56 (1.22-1.99)1433/1678 (85.4)450/570 (78.9)Male

1.59 (1.36-1.86)1665/1964 (84.8)431/576 (74.8)Female

Marital status

2.38 (1.72-3.29)1248/1370 (91.1)288/355 (81.1)Unmarried

1.58 (1.30-1.93)1739/2117 (82.1)546/734 (74.4)Married or remarried

0.54 (0.25-1.16)111/155 (71.6)47/57 (82.5)Divorced or widowed but not remarried

Occupation

1.58 (0.85-2.94)186/229 (81.2)52/71 (73.2)Seeking employment

0.91 (0.49-1.67)143/189 (75.7)65/84 (77.4)Not working (not able to work)

1.50 (0.98-2.30)323/397 (81.3)128/172 (74.4)Self-employed shop owner or entrepreneur

1.66 (1.05-2.63)398/474 (84.0)107/141 (75.9)Staff member in a government or public institution

1.02 (0.58-1.78)173/233 (74.2)65/88 (73.9)Famer, fisherman, or herdsman

1.34 (0.83-2.16)301/382 (78.8)86/117 (73.5)Retired

2.58 (1.67-3.98)869/935 (92.9)184/220 (83.6)Student

2.34 (1.20-4.55)176/202 (87.1)55/74 (74.3)Staff member in a big company

1.90 (1.02-3.54)302/343 (88.0)66/83 (79.5)Staff member in a small or medium company

2.31 (1.27-4.21)227/258 (88.0)73/96 (76.0)Other

Education (years)

0.98 (0.67-1.45)378/491 (77.0)160/207 (77.3)≤6

1.55 (1.08-2.22)474/581 (81.6)169/228 (74.1)7-9

1.50 (1.05-2.14)513/631 (81.3)174/234 (74.4)10-12

2.19 (1.66-2.88)1519/1711 (88.8)340/434 (78.3)13-16

2.01 (0.69-5.91)214/228 (93.9)38/43 (88.4)>16

Areas

1.81 (1.33-2.45)830/975 (85.1)260/342 (76.0)Eastern China

1.66 (1.30-2.13)1433/1689 (84.8)387/502 (77.1)Central China

1.70 (1.23-2.34)835/978 (85.4)234/302 (77.5)Western China

Type of area

1.80 (1.47-2.21)2000/2348 (85.2)546/717 (76.2)Urban

1.57 (1.19-2.07)1098/1294 (84.9)335/429 (78.1)Rural

Household composition

1.74 (1.46-2.07)2843/3347 (84.9)782/1023 (76.4)Living with others

1.55 (0.89-2.70)255/295 (86.4)99/123 (80.5)Living alone
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Odds ratio (95% CI)Participants who accessed expert
advice

Participants who did not ac-
cess expert advice

Characteristics

Participants who did not discern
rumors/total number of partici-
pants (%)

Participants who discerned
rumors/total number of par-
ticipants (%)

Household income in 2019, RMB (US $)

1.34 (1.05-1.70)1273/1550 (82.1)406/524 (77.5)<100,000 (14,954)

1.89 (1.43-2.50)1142/1318 (86.6)323/417 (77.5)100,000-200,000 (14,954-29,909)

2.19 (1.35-3.56)390/447 (87.2)100/132 (75.8)200,000-300,000 (29,909-44,864)

5.79 (2.18-15.35)153/167 (91.6)17/26 (65.4)300,000-400,000 (44,864-59,819)

2.40 (1.07-5.37)140/160 (87.5)35/47 (74.5)>400,000 (>59,819)

Relative self-reported individual income

1.59 (1.19-2.12)952/1132 (84.1)287/373 (76.9)Low (0%-20%)

1.57 (1.13-2.17)711/856 (83.1)216/285 (75.8)20%-40%

1.83 (1.38-2.43)1214/1393 (87.2)333/423 (78.7)Average (40%-60%)

2.24 (1.16-4.33)189/226 (83.6)41/59 (69.5)60%-80%

5.33 (0.67-42.23)32/35 (91.4)4/6 (66.7)High (80%-100%)

Number of suspected symptoms

1.76 (1.47-2.10)2485/2933 (84.7)745/981 (75.9)0

0.93 (0.41-2.09)272/307 (88.6)67/75 (89.3)1

1.58 (0.69-3.64)178/204 (87.3)39/48 (81.3)2

1.86 (0.87-3.99)163/198 (82.3)30/42 (71.4)>2

Number of other diseases

1.84 (1.51-2.25)2286/2626 (87.1)662/843 (78.5)0

1.13 (0.74-1.73)487/597 (81.6)137/172 (79.7)1

1.89 (1.02-3.51)187/232 (80.6)44/64 (68.8)2

2.15 (1.20-3.85)138/187 (73.8)38/67 (56.7)>2

Discussion

Principal Findings
Overall, this study indicated a high level of awareness of
COVID-19 among Chinese residents; this seems to be primarily
related to education and the information sources used. More
than half of the study sample had a bachelor’s degree or higher.
Our sample had a large number of students (24.1%) and staff
in government or public institutions (12.8%), who have a high
information acquisition ability, which also contributed to the
high accuracy observed in this research. These results are similar
to the results of an earlier study in China, in which participants
of higher socioeconomic status were more knowledgeable and
better able to take appropriate measures to prevent the spread
of COVID-19 [22].

The ability to seek information from multiple channels due to
the development of the information age had a significant impact.
The higher the number of information sources, the more
opportunity there is for individuals to acquire knowledge and
consolidate existing knowledge; it is also likelier that individuals
will be able to effectively discern misinformation from facts.
Due to the seriousness of the epidemic, people actively sought

knowledge regarding the virus from various information sources,
such as CCTV (China Central Television), the official website
of the National Health Commission of China, and the official
WeChat account of the Wuhan Health Commission [22]. For
example, the “news 1+1” column takes the form of a dialogue
between a host and an expert to answer the questions about the
epidemic that people are most concerned about every day; it
played a large role in the dissemination of knowledge and the
refutation of rumors. Accurate information provided by trusted
clinicians and scientists can help mitigate the spread of
misinformation that is damaging to public health. As experts'
suggestions played a role in correcting the “eating a lot of garlic
could prevent COVID-19” rumor in our sample, health
communication specialists may be able to directly counter
prominent false narratives while promoting reliable sources of
health information [26].

With the development of information technology, social media
has played an important role in spreading information, including
during and about this outbreak (46.6% and 42.9% of participants
got information from opinions and videos on social media,
respectively). Although these platforms provide easier and
accessible ways of getting or generating information, they can
also be a source of misinformation [27]. Fake news on Weibo,
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WeChat, TikTok, and other short video platforms regarding
potential drugs for COVID-19 (including ShuangHuangLian,
garlic, and radix) resulted in unnecessary confusion and a
shortage of drugs for patients who need them. Uncertainty
breeds rumors and confusion, and social media platforms offer
a fertile space for misinformation to be generated and
disseminated [28]. This study highlighted the need for public
health bodies to continue social media campaigns to minimize
the circulation of inaccurate information about COVID-19
[23,29].

Among our participants, health perception and the ability to
detect rumors was significantly lower among some vulnerable
populations, including older participants and those with lower
educational and income levels. These people may find it difficult
to distinguish truth from misinformation in the news [30].
Meanwhile, they may be influenced by the traditional thinking
pattern of “prefer to believe what they have rather than believe
what they have not,” which makes them more likely to be misled
by rumors and to take preventive measures that do not have any
effect. To make matters worse, although we found that listening
to expert advice resulted in a higher ability to identify
misleading information, expert advice plays a limited role in
these vulnerable populations. Therefore, we conclude that health
education interventions would be more effective if they focused
on the targeted demographic groups [31]; for example,
COVID-19 knowledge may be greatly increased if health
education programs are specifically designed for older people
and persons with a low level of education.

In this study, misleading questions were used to determine the
main communication channels of misinformation and the groups
that were most misled, which is more targeted than previous
studies on knowledge level. However, this study still has some
limitations. Rapid online surveys are a promising method to
assess and track knowledge and perceptions in the midst of

rapidly evolving infectious disease outbreaks [23]. An advantage
of this study is that it used a rapid online survey to collect a
large number of samples. However, a large proportion of
participants were well-educated and engaged in mental work,
resulting in a certain bias in the results. For this study, we
recruited and trained the responsible investigators located in
the sampled cities, who selected the sample by directly sending
the questionnaire to families in their social network, which
ensured we captured older adults in our sample. For those
without the ability to use the internet, it is difficult to control
the response process.

Conclusions
In general, our findings indicate that participants in the survey
had a high level of health awareness of COVID-19 and were
optimistic about success in the fight against the epidemic, which
is important to limit the spread of the disease. Health information
is spread through both traditional and new platforms, including
television, newspapers, the internet, social media, and short
video platforms, and the number of channels used to obtain
information was positively associated with health perception.
Among information sources, suggestions from experts are the
most accurate source, while social media plays a large role in
spreading rumors. We found that health knowledge was lower
among older adults, those with less education, those who are
unemployed or have a lower income, and those with underlying
diseases. People in these groups were more likely to be misled
by misinformation in videos on social media, while the error
correction effect of experts was very limited in vulnerable
populations. Although the government has taken major steps
to limit the spread of the disease, more effort is needed to
strengthen surveillance of social media, implement targeted
support, and increase the influence of experts on vulnerable
populations to reduce the spreading of rumors.

Acknowledgments
ST received funding from the Fundamental Research Funds for the Central Universities (Grant number
2020kfyXGYJ071&2020kfyXGYJ013). The funders had no role in the study design; data collection and analysis; decision to
publish, or preparation of the manuscript.

Conflicts of Interest
None declared.

References

1. Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirus Disease 2019 (COVID-19) Outbreak
in China: Summary of a Report of 72 314 Cases From the Chinese Center for Disease Control and Prevention. JAMA 2020
Apr 07;323(13):1239-1242. [doi: 10.1001/jama.2020.2648] [Medline: 32091533]

2. Zhou F. Clinical course and risk factors for mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study. Lancet 2020;395(10229):1054-1062. [doi: 10.1016/S0140-6736(20)30566-3]

3. Lake M. What we know so far: COVID-19 current clinical knowledge and research. Clin Med (Lond) 2020 Mar;20(2):124-127
[FREE Full text] [doi: 10.7861/clinmed.2019-coron] [Medline: 32139372]

4. Lipsitch M, Swerdlow DL, Finelli L. Defining the Epidemiology of Covid-19 - Studies Needed. N Engl J Med 2020 Mar
26;382(13):1194-1196. [doi: 10.1056/NEJMp2002125] [Medline: 32074416]

5. Anderson R, Heesterbeek H, Klinkenberg D, Hollingsworth TD. How will country-based mitigation measures influence
the course of the COVID-19 epidemic? Lancet 2020;395(10228):931-934. [doi: 10.1016/S0140-6736(20)30567-5]

J Med Internet Res 2020 | vol. 22 | iss. 11 | e21099 | p. 12https://www.jmir.org/2020/11/e21099
(page number not for citation purposes)

Zhou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1001/jama.2020.2648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32091533&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(20)30566-3
http://europepmc.org/abstract/MED/32139372
http://dx.doi.org/10.7861/clinmed.2019-coron
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32139372&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp2002125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32074416&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(20)30567-5
http://www.w3.org/Style/XSL
http://www.renderx.com/


6. Guo Y, Cao QD, Hong ZS, Tan YY, Chen SD, Jin HJ, et al. The origin, transmission and clinical therapies on coronavirus
disease 2019 (COVID-19) outbreak - an update on the status. Mil Med Res 2020 Mar 13;7(1):11 [FREE Full text] [doi:
10.1186/s40779-020-00240-0] [Medline: 32169119]

7. Del Rio C, Malani PN. COVID-19-New Insights on a Rapidly Changing Epidemic. JAMA 2020 Apr 14;323(14):1339-1340.
[doi: 10.1001/jama.2020.3072] [Medline: 32108857]

8. Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall RS, Manson JJ, HLH Across Speciality Collaboration‚ UK.
COVID-19: consider cytokine storm syndromes and immunosuppression. Lancet 2020 Mar 28;395(10229):1033-1034
[FREE Full text] [doi: 10.1016/S0140-6736(20)30628-0] [Medline: 32192578]

9. Fisher D, Wilder-Smith A. The global community needs to swiftly ramp up the response to contain COVID-19. Lancet
2020 Apr 04;395(10230):1109-1110 [FREE Full text] [doi: 10.1016/S0140-6736(20)30679-6] [Medline: 32199470]

10. World Health Organization. WHO Director-General's opening remarks at the media briefing on COVID-19 - 11 March
2020. URL: https://www.who.int/dg/speeches/detail/
who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020 [accessed 2020-10-21]

11. World Health Organization. Coronavirus disease (COVID-) situation reports. 2019. URL: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/situation-reports [accessed 2020-10-21]

12. Bedford J, Enria D, Giesecke J, Heymann DL, Ihekweazu C, Kobinger G, WHO StrategicTechnical Advisory Group for
Infectious Hazards. COVID-19: towards controlling of a pandemic. Lancet 2020 Mar 28;395(10229):1015-1018 [FREE
Full text] [doi: 10.1016/S0140-6736(20)30673-5] [Medline: 32197103]

13. Zhu F, Li YH, Guan XH, Hou LH, Wang WJ, Li J, et al. Safety, tolerability, and immunogenicity of a recombinant adenovirus
type-5 vectored COVID-19 vaccine: a dose-escalation, open-label, non-randomised, first-in-human trial. Lancet 2020 Jun
13;395(10240):1845-1854 [FREE Full text] [doi: 10.1016/S0140-6736(20)31208-3] [Medline: 32450106]

14. Pan A, Liu L, Wang C, Guo H, Hao X, Wang Q, et al. Association of Public Health Interventions With the Epidemiology
of the COVID-19 Outbreak in Wuhan, China. JAMA 2020 May 19;323(19):1915-1923 [FREE Full text] [doi:
10.1001/jama.2020.6130] [Medline: 32275295]

15. Hellewell J, Abbott S, Gimma A, Bosse NI, Jarvis CI, Russell TW, Centre for the Mathematical Modelling of Infectious
Diseases COVID-19 Working Group, et al. Feasibility of controlling COVID-19 outbreaks by isolation of cases and contacts.
Lancet Glob Health 2020 Apr;8(4):e488-e496 [FREE Full text] [doi: 10.1016/S2214-109X(20)30074-7] [Medline: 32119825]

16. Li J, You Z, Wang Q, Zhou ZJ, Qiu Y, Luo R, et al. The epidemic of 2019-novel-coronavirus (2019-nCoV) pneumonia
and insights for emerging infectious diseases in the future. Microbes Infect 2020 Mar;22(2):80-85 [FREE Full text] [doi:
10.1016/j.micinf.2020.02.002] [Medline: 32087334]

17. Betsch C, Wieler LH, Habersaat K, COSMO group. Monitoring behavioural insights related to COVID-19. Lancet 2020
Apr 18;395(10232):1255-1256 [FREE Full text] [doi: 10.1016/S0140-6736(20)30729-7] [Medline: 32247323]

18. Tachfouti N, Slama K, Berraho M, Nejjari C. The impact of knowledge and attitudes on adherence to tuberculosis treatment:
a case-control study in a Moroccan region. Pan Afr Med J 2012;12:52 [FREE Full text] [Medline: 22937192]

19. Abdelhafiz A, Mohammed Z, Ibrahim ME, Ziady HH, Alorabi M, Ayyad M, et al. Knowledge, Perceptions, and Attitude
of Egyptians Towards the Novel Coronavirus Disease (COVID-19). J Community Health 2020 Oct;45(5):881-890 [FREE
Full text] [doi: 10.1007/s10900-020-00827-7] [Medline: 32318986]

20. Hung L. The SARS epidemic in Hong Kong: what lessons have we learned? J R Soc Med 2003 Aug;96(8):374-378 [FREE
Full text] [doi: 10.1258/jrsm.96.8.374] [Medline: 12893851]

21. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate Psychological Responses and Associated Factors during
the Initial Stage of the 2019 Coronavirus Disease (COVID-19) Epidemic among the General Population in China. Int J
Environ Res Public Health 2020 Mar 06;17(5):1729 [FREE Full text] [doi: 10.3390/ijerph17051729] [Medline: 32155789]

22. Zhong B, Luo W, Li HM, Zhang QQ, Liu XG, Li WT, et al. Knowledge, attitudes, and practices towards COVID-19 among
Chinese residents during the rapid rise period of the COVID-19 outbreak: a quick online cross-sectional survey. Int J Biol
Sci 2020;16(10):1745-1752 [FREE Full text] [doi: 10.7150/ijbs.45221] [Medline: 32226294]

23. Geldsetzer P. Use of Rapid Online Surveys to Assess People's Perceptions During Infectious Disease Outbreaks: A
Cross-sectional Survey on COVID-19. J Med Internet Res 2020 Apr 02;22(4):e18790 [FREE Full text] [doi: 10.2196/18790]
[Medline: 32240094]

24. Guideline for the diagnosis and treatment of COVID-19 (The Sixth Trial Version). Government of China. URL: http://www.
gov.cn/zhengce/zhengceku/2020-02/19/content_5480948.htm [accessed 2020-10-21]

25. Covid-19 prevention and control programme (edition 6). Government of China. URL: http://www.nhc.gov.cn/jkj/s3577/
202003/4856d5b0458141fa9f376853224d41d7.shtml [accessed 2020-10-21]

26. Vraga EK, Bode L. Using Expert Sources to Correct Health Misinformation in Social Media. Science Communication
2017;39(5):621-645. [doi: 10.1177/1075547017731776]

27. Zarocostas J. How to fight an infodemic. Lancet 2020 Feb 29;395(10225):676 [FREE Full text] [doi:
10.1016/S0140-6736(20)30461-X] [Medline: 32113495]

28. Jacobsen K, Vraga EK. Improving communication about COVID-19 and emerging infectious diseases. Eur J Clin Invest
2020 May;50(5):e13225 [FREE Full text] [doi: 10.1111/eci.13225] [Medline: 32294248]

J Med Internet Res 2020 | vol. 22 | iss. 11 | e21099 | p. 13https://www.jmir.org/2020/11/e21099
(page number not for citation purposes)

Zhou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://mmrjournal.biomedcentral.com/articles/10.1186/s40779-020-00240-0
http://dx.doi.org/10.1186/s40779-020-00240-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32169119&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.3072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32108857&dopt=Abstract
http://europepmc.org/abstract/MED/32192578
http://dx.doi.org/10.1016/S0140-6736(20)30628-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32192578&dopt=Abstract
http://europepmc.org/abstract/MED/32199470
http://dx.doi.org/10.1016/S0140-6736(20)30679-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32199470&dopt=Abstract
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
http://europepmc.org/abstract/MED/32197103
http://europepmc.org/abstract/MED/32197103
http://dx.doi.org/10.1016/S0140-6736(20)30673-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32197103&dopt=Abstract
http://europepmc.org/abstract/MED/32450106
http://dx.doi.org/10.1016/S0140-6736(20)31208-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32450106&dopt=Abstract
http://europepmc.org/abstract/MED/32275295
http://dx.doi.org/10.1001/jama.2020.6130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32275295&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(20)30074-7
http://dx.doi.org/10.1016/S2214-109X(20)30074-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32119825&dopt=Abstract
http://europepmc.org/abstract/MED/32087334
http://dx.doi.org/10.1016/j.micinf.2020.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32087334&dopt=Abstract
http://europepmc.org/abstract/MED/32247323
http://dx.doi.org/10.1016/S0140-6736(20)30729-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32247323&dopt=Abstract
https://www.panafrican-med-journal.com/content/article/12/52/full/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22937192&dopt=Abstract
http://europepmc.org/abstract/MED/32318986
http://europepmc.org/abstract/MED/32318986
http://dx.doi.org/10.1007/s10900-020-00827-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32318986&dopt=Abstract
http://europepmc.org/abstract/MED/12893851
http://europepmc.org/abstract/MED/12893851
http://dx.doi.org/10.1258/jrsm.96.8.374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12893851&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17051729
http://dx.doi.org/10.3390/ijerph17051729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32155789&dopt=Abstract
http://www.ijbs.com/v16p1745.htm
http://dx.doi.org/10.7150/ijbs.45221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32226294&dopt=Abstract
https://www.jmir.org/2020/4/e18790/
http://dx.doi.org/10.2196/18790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32240094&dopt=Abstract
http://www.gov.cn/zhengce/zhengceku/2020-02/19/content_5480948.htm
http://www.gov.cn/zhengce/zhengceku/2020-02/19/content_5480948.htm
http://www.nhc.gov.cn/jkj/s3577/202003/4856d5b0458141fa9f376853224d41d7.shtml
http://www.nhc.gov.cn/jkj/s3577/202003/4856d5b0458141fa9f376853224d41d7.shtml
http://dx.doi.org/10.1177/1075547017731776
http://europepmc.org/abstract/MED/32113495
http://dx.doi.org/10.1016/S0140-6736(20)30461-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32113495&dopt=Abstract
http://europepmc.org/abstract/MED/32294248
http://dx.doi.org/10.1111/eci.13225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32294248&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


29. Massaad E, Cherfan P. Social Media Data Analytics on Telehealth During the COVID-19 Pandemic. Cureus 2020 Apr
26;12(4):e7838 [FREE Full text] [doi: 10.7759/cureus.7838] [Medline: 32467813]

30. Hightow-Weidman L, Muessig K, Claude K, Roberts J, Zlotorzynska M, Sanchez T. Maximizing Digital Interventions for
Youth in the Midst of Covid-19: Lessons from the Adolescent Trials Network for HIV Interventions. AIDS Behav 2020
Aug;24(8):2239-2243 [FREE Full text] [doi: 10.1007/s10461-020-02870-w] [Medline: 32306214]

31. van Dorn A, Cooney RE, Sabin ML. COVID-19 exacerbating inequalities in the US. Lancet 2020 Apr
18;395(10232):1243-1244 [FREE Full text] [doi: 10.1016/S0140-6736(20)30893-X] [Medline: 32305087]

Abbreviations
KAP: Knowledge-Attitude-Belief
WHO: World Health Organization

Edited by G Eysenbach, R Kukafka; submitted 05.06.20; peer-reviewed by Z Chen, MA Bahrami, J Li, M Adly; comments to author
20.09.20; revised version received 23.09.20; accepted 02.10.20; published 02.11.20

Please cite as:
Zhou J, Ghose B, Wang R, Wu R, Li Z, Huang R, Feng D, Feng Z, Tang S
Health Perceptions and Misconceptions Regarding COVID-19 in China: Online Survey Study
J Med Internet Res 2020;22(11):e21099
URL: https://www.jmir.org/2020/11/e21099
doi: 10.2196/21099
PMID: 33027037

©Jiawei Zhou, Bishwajit Ghose, Ruoxi Wang, Ruijun Wu, Zhifei Li, Rui Huang, Da Feng, Zhanchun Feng, Shangfeng Tang.
Originally published in the Journal of Medical Internet Research (http://www.jmir.org), 02.11.2020. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal
of Medical Internet Research, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.jmir.org/, as well as this copyright and license information must be included.

J Med Internet Res 2020 | vol. 22 | iss. 11 | e21099 | p. 14https://www.jmir.org/2020/11/e21099
(page number not for citation purposes)

Zhou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/32467813
http://dx.doi.org/10.7759/cureus.7838
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32467813&dopt=Abstract
http://europepmc.org/abstract/MED/32306214
http://dx.doi.org/10.1007/s10461-020-02870-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32306214&dopt=Abstract
http://europepmc.org/abstract/MED/32305087
http://dx.doi.org/10.1016/S0140-6736(20)30893-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32305087&dopt=Abstract
https://www.jmir.org/2020/11/e21099
http://dx.doi.org/10.2196/21099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33027037&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

