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Objective: Awareness and attentiveness have implications for the acceptance and adoption of disease
prevention and control measures. Social media posts provide a record of the public’s attention to an
outbreak. To measure the attention of Chinese netizens to coronavirus disease 2019 (COVID-19), a
pre-established nationally representative cohort of Weibo users was searched for COVID-19-related

key words in their posts.

Methods: COVID-19-related posts (N=1101) were retrieved from a longitudinal cohort of 52 268 randomly
sampled Weibo accounts (December 31, 2019-February 12, 2020).

Results: Attention to COVID-19 was limited prior to China openly acknowledging human-to-human transmis-
sion on January 20. Following this date, attention quickly increased and has remained high over time.
Particularly high levels of social media traffic appeared around when Wuhan was first placed in quarantine
(January 23-24, 8-9% of the overall posts), when a scandal associated with the Red Cross Society of China
occurred (February 1, 8%), and, following the death of Dr Li Wenliang (February 6-7, 11%), one of the whis-
tleblowers who was reprimanded by the Chinese police in early January for discussing this outbreak online.

Conclusion: Limited early warnings represent missed opportunities to engage citizens earlier in the out-
break. Governments should more proactively communicate early warnings to the public in a transparent

manner.
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ince December 2019, the world witnessed an

epidemic of the severe acute respiratory syn-

drome coronavirus 2 (SARS-CoV-2). After
cases of coronavirus disease 2019 (COVID-19)
appeared in the city of Wuhan, local health authorities
made a public announcement and China notified the
World Health Organization about the outbreak on
December 31, 2019.! In a matter of weeks, tens of thou-
sands of cases would appear throughout China and in
many countries around the world.

In a tightly controlled media environment, it is unclear
when regular Chinese citizens became aware of the out-
break and if aware, how much attention they paid to it.
Awareness and attentiveness may have implications for
the acceptance and adoption of prevention and control
measures. To measure the attention of Chinese neti-
zens to COVID-19, we used a pre-established nation-
ally representative cohort of randomly sampled Weibo
users and searched for COVID-19-related key words in
their posts.

METHODS

Sina Weibo is the largest microblog service provider in
mainland China, that is, China’s equivalent of Twitter.
The social media platform had 497 million monthly
active users as of September 2019.> The data used
herein were collected by Weiboscope, a research
project led by coauthor KWF. Since 2010, the research
team has been collecting the social media data through
Sina Weibo’s Open Application Programming
Interface by sampling a list of high-profile users and
random users, whose posts are programmatically
retrieved every 15—20 minutes by a cluster of computer
servers.’ If a once-published post is found to be absent
in the next retrieval of the user’s timeline, an addi-
tional request is made to confirm whether the post is
truly censored, that is, return of an error message of
“permission denied” indicating a censored message.’

The current study analyzed the posts from 52 268 ran-
domly sampled accounts in the Weiboscope database,
whose 10-digit unique user identity codes were randomly
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Number and Percentage of COVID-19-Related Weiho
Posts With Selected Key Words
Key Word English Translation Number*  Percentage™
P 1h epidemic situation 383 34.79%
[ mask 259 23.52%
R virus 230 20.89%
fiti 9% pneumonia 191 17.35%
R coronavirus 132 11.99%
Y infected 116 10.54%
iz confirmed case 100 9.08%
1= quarantine 66 5.99%
[ % combat the outbreak 38 3.45%
1L infection 36 3.27%
e new coronavirus 36 3.27%
Bhed il Zhong Nanshan 30 2.72%
E2ip’ lockdown 28 2.54%
TN SARS 27 2.45%
N95 N95 26 2.36%
Sy Li Wenliang 26 2.36%
W i bat 19 1.73%
B4 iR hazmat suit 17 1.54%
T2 health commission 11 1.00%
JLENNEN WHO (abbreviated) 10 091%
HE severe 8 0.73%
B O Center(s) for Disease 7 0.64%
Control and
Prevention
e Li Lanjuan 7 0.64%
AT epidemiology 6 0.55%
HEREIFEETTY  Huanan Seafood 5 0.45%
Market
INEIN human-to-human 5 0.45%
transmission
Bk GuanYi 4 0.36%
HATAEHS  World Health 4 0.36%
Organization
HER bleach 3 0.27%
PEFW hand sanitizer 3 0.27%
faE critically ill 3 0.27%
(&S Zhang Wenhong 3 0.27%
CcbhC Center(s) for Disease 3 0.27%
Control and
Prevention
A Gao Fu (George F. Gao) 2 0.18%
UL pangolin 2 0.18%
FOERE fecal-oral transmission 2 0.18%
WHO World Health 2 0.18%
Organization
TRIAAE R droplets transmission 2 0.18%
BEALLI 51 suspected case 2 0.18%
AR incubation period 1 0.09%

*Key words may be occurring in the same piece of posts. Therefore, the totals
in the numbers column will exceed 1101 and the totals in percentages column
will exceed 100%.

*# Percentage of the population of posts identified with at least 1 of the given

key words (N = 1101).
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selected in 2015 and their published posts have been longitudi-
nally recorded. This cohort constitutes a representative sample
of the whole user population of Weibo.*

We compiled a priori a list of key words in simplified Chinese
characters that were pertinent to the COVID-19 outbreak in
China. The key word list was checked and confirmed by all
authors, including bilingual epidemiologists and communica-
tion scientists, to be sufficiently inclusive and specific (see
Supplementary Technical Appendix).

The time frame of our study was from December 31, 2019
through February 12, 2020. A daily percentage was computed
by dividing the daily total number of COVID-19-related posts
by the daily total number of published posts in the samples
(Table 1, Figure 1). Daily cumulative counts of confirmed
COVID-19 cases in mainland China were obtained from press
releases published by the National Health Commission,
Wuhan Municipal Health Commission, and Guangdong
Provincial Health Commission. Both daily series were plotted
on a time trend diagram (see Figure 1).

RESULTS AND DISCUSSION

A total of 1101 Weibo posts pertinent to COVID-19 were
identified. Table 1 shows the key word frequency in the pub-
lished posts made by the random user samples in the study
period. We found little evidence that Chinese netizens paid
much attention to the outbreak before January 20 when the
Chinese Government for the first time openly acknowledged
that human-to-human transmission of the virus was happening
and when China initiated nationwide reporting on the
outbreak.>® Our data show that, following this date, attention
to the outbreak quickly increased and has remained high over
time. Particularly high levels of social media traffic also
appeared around when Wuhan was first placed in quarantine
(January 23-24, 8-9% of the overall posts), when a scandal
associated with the Red Cross Society of China occurred
(February 1, 8%), and, following the death of Dr Li Wenliang
(February 6-7, 11%), 1 of the whistleblowers who was repri-
manded by the Chinese police in early January for discussing
this outbreak on WeChat groups.” See Technical Appendix
for sample posts for each of these events.

Limitations

This study has its limitations. First, our data collection system
is not able to capture social media posts that were filtered by
Sina Weibo’s interface or disappeared within the data retrieval
intervals. Only 8 post-publication censored posts were
detected among the random samples in the study period.
The authors cannot completely rule out the impact of
Internet censorship in China. Second, Weibo is only 1 of sev-
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Time Series of Percentage of Daily Weibo Posts Pertinent to COVID-19 Posted by a Cohort of Randomly Sampled Weiho Users,
and the Daily Cumulative Number of Confirmed Cases From December 31, 2019, Through February 12, 2020.
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eral popular social media platforms in mainland China. This
study does not cover other platforms, such as WeChat.

CONCLUSION

Low levels of attention to the outbreak among Chinese citizens
in early January may represent a missed window of opportunity
to contain the outbreak. Given that the adoption of personal
protective behaviors has been shown to be associated with
trust in government and that large-scale social distancing
measures have been put in place in many parts of China,’
ensuring that citizens are aware of the true severity of the out-
break in its early stages is likely to increase acceptance and com-
pliance with prevention and control measures. Governments
worldwide should take note of lessons learned in China and
should more proactively communicate early warnings to the
public in a transparent manner.

About the Authors

Journalism and Media Studies Centre, The University of Hong Kong, Hong Kong
(Ms Zhu, Dr Fu); School of Public Health, The University of Hong Kong,
Hong Kong (Dr Grépin); School of Joumnalism and Communication, The Chinese
University of Hong Kong, Hong Kong (Dr Liang) and Jiann-Ping Hsu College of
Public Health, Georgia Southern University, Statesboro, GA (Dr Fung).

Correspondence and reprint requests to Karen A. Grépin, School of Public Health,
Li Ka Shing Faculty of Medicine, The University of Hong Kong, Pokfulam,
Hong Kong (e-mail: kgrepin@hku.hk; or Isaac Chun-Hai Fung, Department of
Biostatistics, Epidemiology and Environmental Health Sciences, Jiann-Ping Hsu

College of Public Health, Georgia Southern University, Statesboro, GA 30460-
7989 (e-mail: cfung@georgiasouthern.edu).

Acknowledgments

ICHF acknowledges salary support from the National Center for Emerging and
Zoonotic Infectious Diseases, Centers for Disease Control and Prevention
(19IPA1908208). This article is not part of ICHF’s CDC-sponsored projects.

This project was approved by the Human Research Ethics Committee at the
University of Hong Kong (EA260113).

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Disclaimer
This study does not represent the official positions of the Centers for Disease
Control and Prevention or the US Government.

Supplementary material
To view supplementary material for this article, please visit

https://doi.org/10.1017/dmp.2020.68

REFERENCES

1. Wuhan Municipal Health Commission. Wuhan Municipal Health
Commission’s situation report of the epidemic of pneumonia in our city.
Published December 31, 2019. http://wjw.wuhan.gov.cn/front/web/show
Detail/2019123108989. Accessed February 20, 2020.

e26 Disaster Medicine and Public Health Preparedness

https://doi.org/10.1017/dmp.2020.68 Published online by Cambridge University Press

VOL. 14/NO. 5


mailto:kgrepin@hku.hk
mailto:cfung@georgiasouthern.edu
https://doi.org/10.1017/dmp.2020.68
http://wjw.wuhan.gov.cn/front/web/showDetail/2019123108989
http://wjw.wuhan.gov.cn/front/web/showDetail/2019123108989
https://doi.org/10.1017/dmp.2020.68

. Weibo Corporation. Weibo reports third quarter 2019 unaudited financial
results. Published November 14, 2019. https://weibocorporation.gcs-web.
com/news-releases/news-release-details/weibo-reports-third-quarter-2019-
unaudited-financial-results. Accessed February 14, 2020.

. Fu KW, Chan C, Chau M. Assessing censorship on microblogs in China:
discriminatory keyword analysis and the real-name registration policy.
IEEE Internet Comput. 2013;17:42-50.

. Fu KW, Chau M. Reality check for the Chinese microblog space: a random
sampling approach. PLoS One. 2013;8:e58356.

. National Health Commission. Press conference of the National
Health Commission high-level expert group regarding the pneumonia
caused by the novel coronavirus infection. Published January 20, 2020.

Limited Early Warnings to COVID-19

http://www.nhc.gov.cn/xcs/s7847/202001/8d735f0bb50b45af928d9944
d16950c8.shtml. Accessed February 20, 2020.

. CNN. James Giriffiths. Did Xi Jinping know about the coronavirus outbreak

earlier than first suggested? Published February 17, 2020. https://edition.
cnn.com/2020/02/17/asia/china-coronavirus-xi-jinping-intl-hnk/index.
html. Accessed February 20, 2020.

. Green A. Li Wenliang. Lancet. 2020;395:682. doi:10.1016/S0140-6736

(20)30382-2

. Fineberg HV. Pandemic preparedness and response — lessons from the

HINT influenza of 2009. N Engl ] Med. 2014;370(14):1335-1342.

. World Health Organization. Effective media communication during public health

emergencies: a WHO field guide. Geneva: World Health Organization; 2005.

https://doi.org/10.1017/dmp.2020.68 Published online by Cambridge University Press

Disaster Medicine and Public Health Preparedness

e27


https://weibocorporation.gcs-web.com/news-releases/news-release-details/weibo-reports-third-quarter-2019-unaudited-financial-results
https://weibocorporation.gcs-web.com/news-releases/news-release-details/weibo-reports-third-quarter-2019-unaudited-financial-results
https://weibocorporation.gcs-web.com/news-releases/news-release-details/weibo-reports-third-quarter-2019-unaudited-financial-results
http://www.nhc.gov.cn/xcs/s7847/202001/8d735f0bb50b45af928d9944d16950c8.shtml
http://www.nhc.gov.cn/xcs/s7847/202001/8d735f0bb50b45af928d9944d16950c8.shtml
https://edition.cnn.com/2020/02/17/asia/china-coronavirus-xi-jinping-intl-hnk/index.html
https://edition.cnn.com/2020/02/17/asia/china-coronavirus-xi-jinping-intl-hnk/index.html
https://edition.cnn.com/2020/02/17/asia/china-coronavirus-xi-jinping-intl-hnk/index.html
https://doi.org/10.1016/S0140-6736(20)30382-2
https://doi.org/10.1016/S0140-6736(20)30382-2
https://doi.org/10.1017/dmp.2020.68

	Limited Early Warnings and Public Attention to Coronavirus Disease 2019 in China, January-February, 2020: A Longitudinal Cohort of Randomly Sampled Weibo Users
	METHODS
	RESULTS AND DISCUSSION
	Limitations

	CONCLUSION
	CONCLUSION
	Acknowledgments
	Conflict of Interest Statement
	Disclaimer
	Supplementary material
	REFERENCES


