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ABSTRACT

To help the government better understand and manage public sentiments, and help the public
establish the values of rational participation in online discussions related to COVID-19, it is nec-
essary to explore the themes and emotions of different subjects discussing the pandemic on so-
cial media platforms. The study takes a comprehensive view by combining social media and
scholarly outputs data. In particular, WeChat articles are investigated to reveal the public con-
cern and public sentiment towards COVID-19, and WeChat mentions to scholarly papers are i-
dentified to show the interaction between the public and researchers. Text analysis is conducted
to construct co-occurrence networks and reveal the distribution of themes. VOSviewer is applied
to network visualization. Statistical and comparative analysis showed that discussion about
COVID-19 keeps hot on WeChat. WeChat offical accounts from the information industry domi-
nate, suggesting a free and flexible discussing environment. Topics on WeChat overlap with that
of scholarly papers but have a much broader scope. WeChat mentions to scholarly papers has
bridged the public with the research and has a high coverage of 61.7%. Public sentiment in
WecChat is positive, demonstrating good confidence in defeating the pandemic. These findings
are helpful in understanding the social attitude towards and comprehensive perception of
COVID-19 in China.
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1 Introduction

The corona virus disease 2019 (COVID-19) pandemic has evolved into a global pandemic in
the last two years, inevitably, also exerting a complex impact on society, economy, and aca-
demic research. Consequently, information management research and practice have also
changed under the global health challenges (Barnes, 2020). Compared with other publica-
tions, especially in biomedical research, papers related COVID-19 sharply increased, and their
acceptance took less time, whereas international collaboration significantly reduced (A-
viv-Reuven & Rosenfeld, 2021). Based on the perspective of informatics, several scientomet-
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ric analyses were conducted to explore the significant effect on publication patterns result-
ing from the pandemic, and as the pioneer, China contributed the most publications and ci-
tations (Santos et al., 2022).

Most countries not only innovatively and rationally guide the public opinions, but also en-
sure the implementation of some academic ideas. At the center of the development of infor-
mation technologies, social media platforms have significant advantages in information dis-
semination, thematic discussions, and emotional expressions about COVID-19 (Marin, 2021).
In other words, the comprehensive impact due to the pandemic also urgently needs govern-
ments to utilize social media platforms to transform their role, maintain social stability, and
rescue citizens from panic (Dwivedi et al., 2020). For example, Spanish published more than
one thousand audiovisual pieces on YouTube to deal with the health crisis, and an array of
views and discussions were also mined (Loiti-Rodriguez et al., 2021). And 304 posts on Face-
book published by Portuguese municipalities were examined to clarify what factors could in-
fluence the social media behaviors of local governments at the beginning of the COVID-19
pandemic (Padeiro et al., 2021). Chinese governments at all levels have also taken active ac-
tions and strengthened cooperation to alleviate the severe epidemic situation (Wu et al,
2021). Grounded on social media data of government news agencies on Facebook, Insta-
gram, and Twitter, evidence reveals that the interaction between good government percep-
tion mechanisms and providing reliable information could enhance public trust in the gov-
ernment during the COVID-19 pandemic (Mansoor, 2021). It is urgent for different crisis
management subjects to cooperate to identify false information and discussions about
COVID-19, but the preliminary attempt between WHO and social media platforms, including
Facebook and Twitter, was deemed unsustainable and unrealistic due to a shortage of nec-
essary resources and skills (Bunker, 2020).

However, public opinion plays a critical role in helping governments manage the pandem-
ic. Evidence about Chinese consumers showed that external stimuli related to the pandemic
could affect public opinion, emotion, and behavior (S. J. Song et al, 2021). And negative
content related to the crisis on Reddit fueled political polarization and prevented the United
States from effectively mitigating the coronavirus pandemic (Chipidza, 2021). Therefore, to
help the government better understand and manage the orientation of public opinion, and
help the public establish the values of rational participation in online discussions related to
COVID-19, it is necessary to explore the themes and emotions of different subjects dis-
cussing the epidemic on social media platforms.

2 Related works

2.1 The themes and sentiments analysis about COVID -19 on international
social media platforms

There were some studies investigating the topics and sentiments on Twitter and other for-
eign social networking sites during the COVID-19 pandemic, but little was about the public
opinions on popular social media platforms in China. The international differences in public
comments on national vaccination programs have been confirmed, for example, the public
remains neutral attitudes in the United Kingdom and India, while Americans may be at odds
with them (Bunker, 2020; Ilyas et al., 2022).

Based on deep learning and mixed approaches, prior studies about Twitter users revealed
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that in the initial days of the crisis, the public was reasonably neutral toward COVID-19, and
most were optimistic about the related lockdown (Praveen & Ittamalla, 2021; Mittal et al,
2020). However, as COVID-19 gradually became a global pandemic, only 10.4% of the dis-
cussions on Twitter expressed positive emotions (Blanco & Lourenco, 2022), but research al-
so showed neutral sentiments also surprisingly accounted for a considerable percentage at
the peak time of the crisis (Praveen & Ittamalla, 2021). In the United States, the public senti-
ment scores and opinions also varied with the COVID-19 cases (Luu & Follmann, 2023). As
time went on, the number of tweets might decline, and 81.2% of tweets also expressed
non-negative sentiments about COVID-19 vaccines, and positive tweets were more likely to
be liked and retweeted (Mir et al.,, 2021). Another study showed that the U.S. government's
tweets on COVID-19 knowledge and science popularization allowed the public to scientifical-
ly understand COVID-19. Tweets also have the function of emotional diffusion, and the pub-
lic shifted from negative to positive emotions during the pandemic (Xi et al.,, 2022). But senti-
ments analysis could not accurately measure the public attitudes about wearing facial masks
to prevent the spread of COVID-19 (He et al., 2021). More specifically, prior research also
compared the number of tweets and the themes of tweets on workdays and weekends in
America, sentiments analysis was also conducted based on the milestones of the pandemic,
including the number of confirmed cases, the number of deaths, the policy of stay-at-home
orders, and the reopening announcement (Feng & Zhou, 2022).

Social networking sites (SNSs) such as Baidu COVID-19 barl uses have surged to seek so-
cial support, and express emotions (Islam et al., 2020; Yao et al., 2021). The important topics
of COVID-19 discussions on TripAdvisor, one of the Netherlands forums, were uncovered by
constructing a topic modeling (Nilashi et al., 2021). And the public comments on the video
of formal medical recommendations on YouTube were utilized to identify dominant topics
and evolving trends (Obadimu et al., 2021). The nutrition-related topics in the Spanish press
during the crisis were also identified (Roger-Monzo et al., 2021).

2.2 Studies related to COVID-19 on Chinese social media platforms

Some popular social media platforms in China such as Sina Weibo, news webpages, and
WeChat were regarded as primary sources of public opinion. A study revealed that the risk
to public opinion on Sina Weibo might increase due to the public health emergence (Liu et al,
2022). The public perception and sentiment about the COVID-19 vaccine on Sina Weibo also
were probed and compared with Twitter (Luo et al., 2021). Many hospitals in mainland China
utilized information technology to prevent and control the pandemic, correspondingly, relat-
ed news webpages in the top 50 hospitals pages were also conducted a content analysis to
identify focal topics (Yan et al, 2020). As the Internet + Public Service reformation, govern-
ment agencies are increasingly relying on WeChat to deliver services, therefore, clarifying the
utilization and improvement method of WeChat official accounts attracted researchers' inter-
ests (Jiang et al., 2021). The trust in WeChat affected the health information-seeking inten-
tion, and then affected the health information-sharing behavior (Riaz et al, 2021). Health
misinformation, uncommon sentiments and language on WeChat were also recognized (Li et
al, 2022). But research demonstrated that for youngsters, WeChat interactions correlated
with self-disclosure and friendship (Amosun et al,, 2022), had optimistic and negative modes
exerting a profound effect on mental health such as depression and fear (Pang, 2020), com-
pulsive WeChat use and perceived information overload might directly cause fatigue, and
negative emotions such as stress and anxiety were also indirectly triggered (Pang, 2021).
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2.3 The dissemination of scholarly papers on social media platforms during
the COVID-19 pandemic

During the crisis, the communication of academic articles on social media platforms is dif-
ferent than before the outbreak. Based on Dimensions data, prior research measured the dis-
semination characteristics of scientific papers at the beginning of the pandemic, covering de-
scriptive statistical distribution, the altmetric attention score, geographical distribution, occu-
pational distribution, etc. (Li et al., 2021). By analyzing the attitudes and perceptions of a-
cademia and social media on COVID-19-related studies, Zhou & Zhang (2021) found that
there are obvious differences in the themes that academia pays more attention to systematic
research, while the public pays more attention to macro trends. There are different commu-
nication preferences between scientific communities and the public (Zhou & Zhang, 2021).
Furthermore, a study based on Altmetric.com and PubMed analyzed scientific information
sources, themes, and sentiments on Twitter at the beginning, of the global phenomenon,
and the global pandemic respectively (Chong & Park, 2021). Similarly, evidence revealed
Twitter data could reflect the diffusion features of the publications related to the COVID-19
on social media platforms, a negative correlation between the number of tweets and the
number of publications was verified (Patel et al., 2021), while the number of views and the
number of citations had a positive relation (Edakar & Shehata, 2022), and tweets were one of
the vital warning signs for problems in publications (Haunschild & Bornmann, 2021).

In China, WeChat has advantages in information dissemination, and it was utilized by more
academic journals to promote interesting articles. As the most widely used Chinese database,
CNKI is based on the content of publications and is far superior to other databases in terms
of filtering conditions, the classification of different subjects, and journals. The significant
positive correlations between the number of readings on WeChat official accounts and cita-
tions in CNKI also have been confirmed (Zhang et al., 2022). Most of the prior studies have
investigated the topics and sentiments of the discussions related to the pandemic on Twitter
and other popular platforms, but WeChat official accounts have been absent so far. Chinese
articles mentioning COVID-19 on WeChat official accounts seem to be a reasonable proxy
for COVID-19 topics of interest, so they are available to be mined for academic research.
That is why CNKI and WeChat official accounts are selected as data sources in this atudy. In
all, we aim to explore the themes and sentiments of Chinese articles mentioning COVID-19
on WeChat official accounts and CNKI from a dynamic perspective. Text mining, statistical
analysis, and word association thematic analysis are used to collect the related articles, cate-
gorize significant topics, and identify sentiment on WeChat and CNKI. Correlation analysis is
used to explore the quantitative relation between WeChat discussions and academic re-
search. Meanwhile, the study also investigates whether articles mentioning COVID-19 influ-
ence the nature of the pandemic discussions on WeChat afterward. Furthermore, it would be
a significant attempt to help government agencies to clarify and guide reasonably the public
opinion related to COVID-19 in China.

3 Methodology

3.1 Data source

As the most popular social media platform in China, WeChat is extensively used to discuss
and comment on various socioeconomic affairs. Due to the reading needs and huge traffic of
the academic community and the public, WeChat has been widely used for open academic
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exchanges between academia and the public. It can also be used to publish academic fron-
tiers, discuss knowledge discovery, and popularize academic knowledge. The platform is of
great value to academic dissemination and exchanges. Meanwhile, CNKI is the most com-
monly used bibliographic database for studying Chinese scholarly publications. The purpose
of this paper is to explore how scientific papers spread on social media in the Chinese con-
text. In this study, WeChat and CNKI were used to harvest social media discussions and
scholarly publications on COVID-19.

English term “COVID-19" and the corresponding Chinese term “FBERmE K" were
used as keywords to collect data. Our reasons for choosing search terms are as follows. In
the early days of the pandemic, the virus and disease were commonly referred to as "coron-
avirus" and "Wuhan coronavirus", sometimes called "Wuhan pneumonia". These terms are
not consistent and may lead to confusion. For this reason, we have used the official names as
established by the World Health Organization and the National Health Commission of China
to avoid any confusion. " 7@ " was shorthand for " FEEIKFEHX " , which is commonly
utilized in Chinese social media and academic papers.

To investigate the attention, mentions, and coverage of WeChat articles regarding
COVID-19 topics and associated academic papers, we utilized Python and Fiddler to retrieve
data related to WeChat articles. Subsequently, we submitted titles, links, and DOIs through
the WeChat API for data retrieval and filtering. Then we constructed the dataset. It is found
that for WeChat articles, as shown in Figure 1, the number of reads, comments, likes and
zaikans is highly dispersed. It should be noted that zaikan is a unique user behavior in
WeChat. When the user clicks on zaikan button, the WeChat article is recommended to all
friends in a specific module. There is a strong willingness to share the motivation. COVID-19
has received a lot of attention on social media in China, with its total number of reads reach-
ing 20,130,709. Overall, each article was read 12,863 times on average, and 94 users liked it.
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Figure 1 Distribution of attention indicators of WeChat articles
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Each article received an average of 48 zaikans and 23 comments. But only 11 rewards were
obtained on average.

5% of WeChat articles were read more than 100,000 times. These highly-read WeChat arti-
cles were selected because they were representative of the focus of the general public. After
data cleaning, in total 1,565 WeChat articles and 2,966 scholarly papers were obtained, and
all scholarly papers had more than 1 citation. In CNK], the first scholarly paper on COVID-19
was published in January 2020. In WeChat, the Chinese meaning of COVID-19 (#i73) attract-
ed more attention and reading after July 2021.

3.2 Data analysis

Statistical analysis and visualization were used to reveal the temporal distribution, account
distribution and institutional distribution of relevant WeChat articles and scholarly papers.
For analyzing the category and label of WeChat accounts, data from xiguaji.com, a profes-
sional data service company, were used.

For identifying the topics of WeChat discussions, Jieba (an open-source word segmenta-
tion tool for Chinese, with good word segmentation accuracy and speed) was used to seg-
ment sentences that mention the relevant terms. We enhanced the performance of the Chi-
nese stop-word lists with advantage. Then, professional terms were added to the dictionary
to improve the segmentation of WeChat articles. We calculated the co-occurrence frequency
of any two subject words in titles and paragraphs respectively, and carried out a clustering
analysis based on VOSviewer. There are positive correlations between co-occurrence fre-
guency and node size, as well as between connection thickness and co-occurrence intensity.
Co-occurrence analysis and clustering analysis were adopted for revealing the topics of dis-
cussion. Moreover, sentiment analysis was conducted based on Baidu sentiment analysis
tools (https://cloud.baidu.com/) to clarify public sentiment in WeChat mentions to
COVID-19. Based on deep learning training, the Baidu sentiment analysis method automati-
cally learns deep semantic and syntactic features. It has a high generalization power, and can
maintain a high effect even on relatively long sentences. This suits our cases.

To investigate the interaction between the general public conveyed by WeChat articles and
the academic world conveyed by scholarly papers, WeChat mentions to scholarly papers of
COVID-19 were retrieved by submitting the title, link, and DOI to search in WeChat search
AP, finally, a total of 1838 articles in CNKI are mentioned by WeChat official accounts, with
in total 12,818 mentions to scholarly papers.

4 Results

4.1 Temporal distribution of articles that focus on COVID-19 in China

As shown in Figure 2, there were two main peaks of articles mentioning COVID-19 on
WecChat official accounts. One is from January to March 2020, articles on COVID-19 and the
corresponding Chinese term (FrEE IR EHK) dominated; another was from July 2021 to
May 2022, and the number of articles on ¥7E (new coronavirus) was remarkable. As shown
in Figure 3, scholarly papers mentioning COVID-19 grew rapidly from January to February
2020, after reaching its peak in March 2020, the number of articles dropped at a slightly
faster rate, then remained basically stable, which may be related to the outbreak's rebound
and the emergence of the omicron virus.
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Figure 3 Time distribution of scholarly papers mentioning COVID-19 in CNKI

As shown in Table 1 (the correspondence between the code and the account is reflected in
the appendix A), the first 20 WeChat articles that mention COVID-19 were all published be-
tween January 20 and 23, 2020, which might have close connections with the initial guess of
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the pandemic made by academician Zhong Nanshan, the confirmed cases in Beijing, Shang-
hai and Guangzhou, and the COVID-19 was written into the law on prevention and control of
infectious diseases by the National Health Commission. Thus, the Diagnosis and treatment of
pneumonia with novel coronavirus infection (trial) released by Al and the sources and trans-
mission of COVID-19 made by academician Zhong Nanshan published by A4 were read

Table 1 The first 20 articles mentioning COVID-19 on WeChat

Code Publish Title Ranked by Read Like
time publication date number number

Diagnosis and treatment of pneumonia with novel

A1 2020/01/20 o ; . 1 100,001 5,834
coronavirus infection (trial)

A2  2020/01/20 Novel coronavirus infection pneumonia 2 75 0

A3 2020/01/20 COVID-19 3 164 1

A4 2020/01/21 Zhong Nanshan: .Human to Human Transmission 4 86,594 479
of Novel Coronavirus Pneumonia
How does new coronavirus pneumonia protect it-

A5 2020/01/21 self? This article makes it all clear 5 22,950 11

A6  2020/01/22 Novel coronavirus pneumonia 6 130 1

ion! .

A7 2020/01/22 Attefwt/on. What you must know about new coro 7 704 23
navirus pneumonia

A8 2020/01/22 Novgl coronavirus pneumonia is .commg, don't 8 3,341 14
panic, you must know these four things

A9 2020/01/22 An. art/.cle tg explain to yoy what is new coron- 9 1,289 14
avirus infection of pneumonial

A10 2020/01/22 Pneumonia with novel coronavirus 10 264 4

Hot spot concerns | how to prevent pneumonia
A11  2020/01/22 with novel coronavirus infection? The authoritative 11 473 4
answer is here

[One picture to understand] About pneumonia in-
A12 2020/01/22 fected with novel coronavirus, look at what you 12 1,016 2
want to know

CDC experts: new coronavirus infection pneumo-
A13 2020/01/22 nia can be prevented and controlled, attention 13 811 1
must be paid to do not panic

Santai county center for disease control and pre-
vention reminds you: pneumonia infected with

A4 2020/01/22 novel coronavirus is protected, controlled and 14 1,660 15
curable

A5 2020/01/22 Knowledge: pneumonia in new coronavirus infec- 15 197 3
tions

A6 2020/01/22 Fqcus .on tﬁe epldemlc's.ltuatl'o'n of new coron- 16 2,688 30
avirus infection pneumonia: clarification of doubts

A17 2020/01/22 Focus on novel coronavirus pneumonia 17 377 7

A18  2020/01/22 Threg minutes to learn about coronavirus pneu- 18 1674 15
monia

A19 2020/01/23 Novel coronavirus 19 171 4

A20  2020/01/23 360° detailed interpretation: new coronavirus in- 20 1,042 4

fected pneumonia
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more than 100,000 and 80,000 times respectively, and the number of likes raised by them
were much higher than other articles on WeChat. In addition, a popular science article on
COVID-19 on WeChat was also read more than 20,000 times and received 111 likes, indicat-
ing that the pandemic attracted extensive attention from government agencies and the gen-
eral public. However, the general public might find the occurrence and harm earlier, because
only 3 articles mentioning COVID-19 were from WeChat official accounts found by profes-
sional institutions, and WeChat official accounts of other articles were relatively diverse.

4.2 WeChat accounts and academic institutions that focus on COVID-19

Combined with the industries and labels in data from xiguaji.com, we explored the indus-
tries distribution of 1,565 articles mentioning COVID-19. Results demonstrated that 1,565 ar-
ticles mentioning COVID-19 came from 786 WeChat official accounts in 24 industries, of
which 661 accounts had clear industry and label data. In a word, 34.4% of articles were from
the information industry, 22.8% belonged to the health industry, media and technology in-
dustries accounted for 12.3% and 12% respectively, and accounts from the education indus-
tries and government agencies also published bits of COVID-19 articles. As shown in Figure
4, considering the widespread impact of COVID-19, most of the accounts were labeled with
health, information, government & enterprise, current affairs, permaculture media, technolo-
gy, legal system, cervical cancer, and law. In addition, the discussion on COVID-19 was not
separated from the people’ s livelihood and the guarantee of laws and regulations.
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Figure 4 Industries and labels of WeChat official accounts that mention COVID-19

Table 2 listed the top 20 accounts with the most articles mentioning COVID-19. In the nor-
malized epidemic, the reason why Bl published the most articles mentioning COVID-19
might be that it not only was one of the social media platforms for the general public to
communicate, but committed to helping the public to answer or solve any questions and
difficulties related to COVID-19. Besides, the B2, B3, and B4 also published more than 30 ar-
ticles that mention COVID-19 from the public perspective. Unsurprisingly, the epidemic at-
tracted extensive attention from WeChat public accounts in the medical field, B5, Al, and A4
all published 24 articles mentioning COVID-19, ranking joint fifth among all official accounts.
In addition, the epidemic was one of the concerns of Nanjing WeChat accounts, for example,
B9, B13, and B16 all published more than 10 articles related to COVID-19.



H. YU ET AL |43

Table 2 Top 20 WeChat official accounts with the most articles mentioning COVID-19

Ranked by
Code Brief introduction of the account number of C.OVID_19 Read
. articles count number
articles
B1 More than a newspaper. 1 74 202,560
B2 Expect something fresh every time! 2 43 56,255
The official account of the U.S. Embassy in Beijing publishes
information about cultural activities at the U.S. Center in Bei-
B3 jing, visas to the United States, study in the United States, job 8 39 547,814
opportunities at the U.S. Mission in Beijing, and so on.
B4  Agree or disagree, it helps improve our own perspective. 4 33 427,530
Weibo 2016 top ten influences medical big V, Fruit shell net-
B5 work medicine talent. Popular knowledge of vaccines to solve 5 24 304,359
the confusion in the process of vaccination.
A1 Dissemination of critical medical knowledge. 6 24 182,160
Provide patient mobile service and payment, including whole—
Ad pro.cess closed-loop services such as consultatllon anq regis- 7 24 315,615
tration, fee payment, report review, consultation guidance,
consultation feedback, etc.
B6 Panda Guides is an gxpat sgmcg proylder now focusing on 8 21 36,488
jobs and news for foreigners living in China.
B7 News_& Services f_or Expats & Returnees. WeChat ID: one- 9 16 98,608
tube_jobtube www.jobtube.cn
B8 Resource sharing, industry exchange! 10 15 15,242
Deliver authoritative, important and temperature news in
Nanjing. We not only pay attention to the current affairs and
B9 major pqhmes, but also care abf)ut the.pulse of Nanjlpg city 11 15 98,313
and the joys and sorrows of Nanjing turnip. Here, there is ma-
terial, depth, more numerous practical information, intimate
service, emotional resonance...
B10 Professional healthy lifestyle platform 12 14 1,084,626
This is an international social platform, where you can easily
B11 find foreign friends. Foreigner enhances your life in China as 13 13 17,872
an easy social and tourism network.
B12 www.ebiotrade.com 14 13 19,192
Authoritative release, fresh service. This is the new media
B13 platform of Nanjing Municipal Committee and Government. 15 13 949,320
B14 For ads WeChat ID: The waijiao-2 16 12 2,276
Bi5 Timely release hospltal |nformat.|on and. relevant gnnounce- 17 12 200,904
ments, and provide more convenient services to patient users
Jiangsu City Channel is known as the "first terrestrial channel"
B16 in Jiangsu Pr0\ﬁ|nce, at\d I_\lar?png Zero Dllst_ance _has cr_eated a 18 11 314,777
precedent for "people’s livelihood news" in China. Nice, fun
and useful!
New things, interesting things, unusual things, strange things,
B17 difficult things, welcome the first time we WeChat oh! 19 1 191,689
B18 We provide China news, in-depth reports and analysis. 20 10 139,382
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Scholarly papers that were cited more than once were mainly published in the Chinese se-
ries of epidemic diseases, infectious diseases, tuberculosis, respiratory diseases, preventive
medicine, and traditional Chinese medical journals. In terms of publishing institutions (in-
cluding universities, affiliated hospitals, and research institutes), Huazhong University of Sci-
ence and Technology published the most articles on COVID-19, which was in accord with the
conclusions from the perspective of scientometrics (Pal, 2021), followed by Wuhan Universi-
ty, Peking University, Capital Medical University, Fudan University, Sichuan University, Sun
Yat-sen University and so on.

Table 3 Top 20 journals and institutions of scholarly papers mentioning COVID-19

Rank Journal Count Institution Count

Huazhong University of Science and Tech-

489
nology

1 Chinese Journal of Epidemiology 121

5 Qh/nese J.ournal Tuberculosis and Res- 61 Wuhan University 335
piratory Diseases

3 Chinese Journal of Preventive Medicine 56  Peking University 250
4 Journal of Chinese Herbal Medicine 55  Capital Medical University 213
5  Chinese Critical Care Medicine 54 Fudan University 213
6  Chinese Journal of Infectious Diseases 51  Zhejiang University 174
7  Journal of Traditional Chinese Medicine 38  Sichuan University 171
8  Chinese Medical Journal 38  Sun Yat-sen University 132
9  Chinese Hospital Management Journal 34  Shanghai Jiao Tong University 113
10  Chinese Journal of Infection Control 31 Peking Union Medical College Hospital 108
11 Chinese Journal of Laboratory Medicine 29  Xi‘an Jiaotong University 92
12  International Journal of Virology 28  Central South University 86
13 Herald of Medicine 26 Beijipg University of Traditional Chinese 83
Medicine
14  Chinese Journal of Nosocomiology 25  Nanjing Medical University 73
15 Chinese Journal of Emergency Medicine 25 ;23?3:? University of Traditional Chinese 68
16  Chinese Journal of Radiology 24 Guangzhou Medical College 65
17 ,I\/”V;)Crllgin:ournal of Traditional Chinese 24 Zhengzhou University 63
18 gggz;:s Journal -of - Clinical - Infectious 23  Southern Medical University 57
19  Chinese Hospital Management 23  Tsinghua University 55
20 China Journal of Chinese Materia Medica 23 Tianjin University of Traditional Chinese 55

Medicine

4.3 Topics of WeChat articles versus scholarly papers that mention COVID-19
We split up the sentences mentioning COVID-19 in articles to explore the topics on
COVID-19 in WeChat official accounts. We rely on the keywords of academic papers men-
tioned in WeChat to perform the co-occurrence analysis of topic words. From the clusters
formed, the relevant topics are summarized. In Figure 5 and Table 4, the pandemic was born
with five topics.
Topic 1: Outbreak, production, and development of the pandemic in global and China. It
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took with #75@ (new coronavirus) and & (patients) as the core nodes, and the strongly con-
nected topic words were COVID, #ff5 (research), ;&7 (treatment), and EZ (country).

Topic 2: Detection, confirmation, and treatment of the COVID-19. It took #f 73 i 3%
(COVID-19) and #ZE&t&M (nucleic acid testing) as the core nodes, and the strongly connected
topic words included Fi2#%# (confirmed cases), FEBIRFEHHR (COVID-19), f&fl(cases),
and FtE (new cases).

Topic 3: Novel coronavirus vaccines developed for different populations and their vaccina-
tion situation. It took FrEwsE (Novel Coronavirus) and #Z#f (vaccination) as the core nodes,
and the strongly connected topic words were & (vaccine), ¥ @& & (the COVID-19 vac-
cine), ;&4& (immunization), and )JLZ (children).

Topic 4: Prevention and control measures taken by experts from various industries and
communities at all levels to cope with COVID-19. It took &% (the epidemic) and T{E (work)
as the core nodes, and the associated topic words included #83% (relevance), fiE4R (symp-
toms), #BX (region), and f#iF(do well).

Topic 5: Infection and transmission mechanism of the COVID-19. It took &% (infection)
and J&& (virus) as the core nodes, and the associated subject words were X\f& (risk), 1£3%
(transmission), &% (occurrence), and F&ifA (prevention).
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Figure 5 Topics of WeChat articles that mention COVID-19

PO

The cluster analysis of scholarly papers mentioning COVID-19 is displayed in Figure 6 and
Table 5.

Topic 1: Changes brought by the COVID-19. This cluster took 2! 734X f5 & fih & (the
COVID-19) and #i@fixi& !B (the epidemic) as the core nodes, and mainly reflected the im-
pact of COVID-19 on the government, the public, and medical staff, such as various changes
in social governance and life patterns.

Topic 2: Biological expressions and syndromes closely associated with COVID-19. This clus-
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Table 4 Major clusters and corresponding labels in the topic analysis of Wechat articles

Cluster Label (Chinese) Label (English) Weights in datasets

1 e new coronavirus 826
COVID COVID 630

BE patients 569

xR research 479

Vb treatment 273

2 1 A 4 COVID-19 812
iz w6l confirmed cases 444

ZER A nucleic acid testing 395

B IR R & B COVID-19 384

begédl cases 277
3 FERS novel coronavirus 1,315
= vaccination 1,058

) vaccine 729

HEE the COVID-19 vaccine 575

NEE people 254

4 &g the epidemic 479
Tk work 317

&R situations 268

LEES relevance 245

fE R symptoms 233

5 g infection 647
RE virus 353

iy risk 265

%1% transmission 240

S lead to 175

ter took FEIFEIAHEES (novel coronavirus) and COVID-19 as core nodes.

Topic 3: Clinical and epidemiological characteristics of COVID-19. This cluster took 5ZiRi&
ERER (coronavirus infection) and ik (pneumonia) as the core nodes.

Topic 4: Prevention, diagnosis, and treatment measures for COVID-19 patients of different
ages. This cluster took ;&f7 (treatment) and 12l (diagnosis) as the core nodes.
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Figure 6 Topics of scholarly papers that mention COVID-19
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Table 5 Major clusters and corresponding labels in the topic analysis of scholarly papers

Cluster Label (Chinese) Label (English) Weights in datasets
1 7 2 SEE IR 2 i ¢ the COVID-19 1,612
LI 4 2 1 the epidemic 161
3 ek il Covid-19 154
PEN B 5 epidemic prevention and control 75
RN T A emergency public health event 67
2 R e AR novel coronavirus 509
covid-19 Covid-19 135
sars—cov—-2 Sars—cov-2 53
RN ok coronavirus 45
R A nucleic acid testing 40
3 RIS ok coronavirus infection 154
il ¢ pheumonia 148
2019 3 IR 74 2019 novel coronavirus 91
I R 4% HE clinical characteristic 58
AT epidemiology 55
4 BT treatment 58
12 Wi diagnosis 49
55 45 protect and control 35
JLE children 32
JUHE AR 2R fiE SRR R #E 2 severe acute respiratory syndrome coronavirus 2 30

Generally, the articles mentioning COVID-19 in the two databases had their own emphasis.
The discussion of the novel coronavirus on WeChat official accounts mainly focused on its
generation, prevention, and spread. It was relatively comprehensive and closely related to the
life of the general public. Scholarly papers mentioning COVID-19 mainly explored the clinical
characterization of the pandemic from the medical perspective and analyzed in detail the im-
pact of COVID-19 on all aspects of social life.

4.4 WeChat mentions to scholarly papers on COVID-19

In total, 61.7% of scholarly papers were mentioned by WeChat articles, which was similar
to the coverage of academic papers on Twitter (Yu et al., 2017). There were 12,818 mentions
that are distributed across 4,692 WeChat accounts. The top three WeChat accounts with the
most mentions are tHFRFEAZELT (one medical journal's official account), Bdz=/\ifIEk (one
online public education platform), CHKD i #& iR 55 (the specialized medical knowledge
database affiliated with CNKI).

Considering the differences between the two altmetrics indicators of NP (number of posts)
and NUU (number of unique users) (Yu, 2017), we used these two indicators to make a con-
trast. As shown in Figure 7, NUU is the number of different WeChat articles that mentioned
academic papers, without counting the same academic paper that was mentioned in the
same WeChat article. When considering the NP, 26.61% of the papers were mentioned by
WeChat once, 18.72% were mentioned twice, and 12.24% were mentioned three times. A to-
tal of 57.57% of the academic papers were mentioned by WeChat no more than three times,
and the average number of WeChat mentions per article was 7.0. When considering the NU-
U, 31.23% of the scholarly papers were mentioned in the WeChat once, 20.57% were men-
tioned twice, and 14.20% were mentioned three times. A total of 66.00% of the papers were
mentioned in WeChat no more than three times, and the average number of WeChat men-
tions per article was 4.7.
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1 31.23%
2 20.57%
3 14.20%
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Figure 7 Frequency of scholarly papers mentioned in WeChat articles

As shown in Figure 8, the proportion of academic papers mentioned by WeChat within 180
days after publication was 46.1%, among which 11.5% were mentioned within 1 day, 10.9%
were mentioned within 7 days, and 11.8% were mentioned within 30 days. And 20.4% of
scholarly papers were mentioned by WeChat even before they were officially published.
However, the percentage of academic papers that were mentioned by WeChat beyond 360
days after publication was 15.4%. It indicates that WeChat articles pay more attention to new
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Figure 8 Immediacy distribution of academic papers mentioned by WeChat
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academic papers.

The most popular papers in WeChat were related to expert consensus and suggestions
regarding COVID-19, treatment plans, case observation and description of medical protective
equipment. Meanwhile, there was an extremely weak positive correlation between citations
and the WeChat mentions of an academic paper, and the correlation coefficient was 0.215
(P<0.01).

4.5 Sentiment towards COVID-19 on WeChat

In WeChat articles that mentioned COVID-19, 71.25% of titles were positive, and 24.09%
expressed negative sentiment. However, as far as the comments from the general public, the
positive tendency accounted for only 57.61%, and the negative accounted for 39.59% (Table
6). This might result from the fact that during the COVID-19 pandemic, WeChat official ac-
counts assumed certain social responsibilities, contributed to maintaining social stability, and
raised public confidence in the fight against the COVID-19 epidemic. Meanwhile, there was a
weak negative correlation between the likes of articles, comments and the results of senti-
ment analysis, the correlation coefficients were -0.052 and -0.109, respectively (P< 0.01).

Table 6 Sentiments of titles and comments of WeChat articles mentioning COVID-19 (%)

Article elements Negative Neutral Positive
Titles 24.09 4.66 71.25
Comments 39.59 2.80 57.61

5 Discussion

WeChat has been found to be the most commonly used platform for telemedicine services
during pandemics (Ye et al., 2023), and this study further extends the findings, as we con-
firmed WeChat official accounts from information industries published the largest proportion
of pandemic articles. In this study, we did not find a dominant role in social media platforms,
which means the general public and scholars only differed in their focus and depth of dis-
cussion. However, these were unlike previous studies, as they found the dominance of schol-
ars has been taken over by the public (Yang, 2022). At the same time, the study confirmed
that there was also a high likelihood of academic outputs being mentioned on social media
platforms in China, suggesting that promoting the localization of altmetrics also requires ad-
equately mining Chinese social media platforms for mention data. Unlike previous studies,
we did not find stress, anxiety, or panic from the public during the pandemic (J. Q. Song et
al, 2021), which might be closely related to the developmental stage of the pandemic and
the preventive and control measures.

There is great theoretical and practical significance in this study. Theoretically, the interac-
tion between science and society involves various disciplines like sociology, communication,
and education, which makes it challenging for scholars to quantify the characteristics of the
interaction. However, we make clear the differences between the general public and scholars,
including the scope of attention and depth of discussion. The findings complement social in-
teraction studies based on qualitative analyses, and promote studies on science populariza-
tion. In practice, this study also has direct practical value in identifying the quality of infor-
mation about the pandemic based on the discussion time, published subject, topic, and sen-
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timent. Two major strategies when faced with public health emergencies are also revealed and
confirmed. The government not only needs to prevent negative social sentiments but also ex-
plains core pandemic-related knowledge to the public with the help of scholarly outputs.

Inevitably, there are several limitations in this study. On the one hand, when obtained data
from the “Search” engine in WeChat, we were limited in the frequency of access, which pre-
vented obtaining the full dataset from 2019 to 2023. Thus, we are actively exploring the pos-
sibility of obtaining the full data directly from WeChat, hoping to reflect the evolutionary
trend of science-society interactions. On the other hand, due to the late foundation of
WeChat, we were not able to access public discussions about other public health emergen-
cies such as SARS, and the contribution of results in this study to addressing public health e-
mergencies was limited.

6 Conclusion

COVID-19 has significantly influenced China as well as the whole world. Despite the large
loss and suffering, China has achieved great success in fighting the pandemic. It is interesting
to know how Chinese people are discussing COVID-19. Different from previous studies that
rely on Sina Weibo to uncover public opinion, this study has made use of WeChat official ac-
count articles to convey the sentiment. Moreover, the public topics are compared with that
of scholarly papers, and the interaction between WeChat and scholarly papers is also investi-
gated. The major conclusions are as follows.

(1) Discussion about COVID-19 keeps being hot on WeChat, while the number of scholarly
papers about COVID-19 has become stable at relatively low level after peaking in the first
several months. This indicates that COVID-19 is constantly occupying people's attention,
probably because it is influencing their daily lives and the virus variation keeps disturbing. In
comparison, research about COVID-19 has gone through the initial stage and entered the
new phase of in-depth investigation. In other words, COVID-19 is no longer a new research
object, especially after the vaccine was invented.

(2) WeChat accounts from the information industry have contributed the most mentions of
COVID-19, it is followed by WeChat accounts from the health industry, and accounts from
the media category and technology category have contributed approximately an equal num-
ber of mentions of COVID-19. This suggests that discussion about COVID-19 on WeChat is
governed by public accounts and could reflect public opinion. Professional accounts from
the health field play a positive role in delivering professional messages. Although the gov-
ernment is leading the fight against the pandemic, the accounts only publish necessary no-
tice or bulletin and has no interference with public discussion.

(3) Topics of discussions on WeChat overlap with topics of scholarly papers, meanwhile
presenting a much broader scope. Both the public and academic researchers pay close at-
tention to the prevention, diagnosis and treatment of COVID-19. However, the general public
discuss more about specific ways of fighting the disease. Therefore, they are concerned with
the latest infection situation, the transmission channel, the testing method, the vaccination
and experts' advice. In comparison, academic researchers focus more on uncovering the
in-depth mechanism of the virus and observing the influence that the pandemic has brought
to society.

(4) The general public are deeply connected with academic research via mentions to schol-
arly papers, and coverage of WeChat articles to scholarly papers is quite high and reaches
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61.7%. The distribution of numbers of WeChat mentions is relatively dispersed compared
with that of Twitter. WeChat mentions present good immediacy, 54.6% of WeChat mentions
occurred within 30 days, and 66.5% occurred within 180 days. Scholarly papers about ex-
perts’ consensus and suggestions towards COVID-19 are the major bridge between public
users and academic researchers.

(5) In general, public sentiment in WeChat mentions to COVID-19 is positive, and the posi-
tive percentage is even higher when considering only the title. This suggests that in China
the public is optimistic about the pandemic and has confidences in defeating the virus.

China is playing an important role in fighting against the global pandemic. This study has
revealed how COVID-19 is discussed in Chinese social media and scholarly research. We have
observed a quick response to the pandemic via the discussion on WeChat and academic
studies. It remains a hot topic on WeChat and users are discussing various issues about it in
a free and flexible way. While government is critical in disseminating authoritative messages,
various types of public users dominate the discussions. We also find good interaction be-
tween public concern and academic interest, from both the overlapped topics and WeChat
mentions to scholarly papers. The positive sentiment demonstrates the holistic confidence of
the public towards defeating the pandemic. These findings are helpful in understanding the
social attitude towards and comprehensive perception of COVID-19 in China.
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Appendix A List of WeChat official accounts and corresponding code in Table 1 and Table 2

Code Account Code Account
A1l EfEE% (Critical Care Medicine) B1 & HR SHINE (Shanghai Daily SHINE)
A2 /EEHSIE (Little Bear Tree Cave) B2 Jdtm A (The Beijinger)
A3 BFY kARZEHIE (Wild girl clothing fashion store) B3 EEIFLAMFEE (U.S. Embassy in China)
A4 gj:n%j:i T_/Izz:fﬁg;wiv@\eiity()-rhe First Hospital of B4 4MEA%E (Expat Focus)
A5 R (Home in Gulou) B5 &E#5H % (Vaccines and Science)
A6 =FIM = (sporting clouds) B6  fE¥i4E® (Panda Guides)
A7 X% %T (Hometown Beauty and Health) B7 & HB##E (OneTube Daily)
A8 #EZIE (Yimei Media) B8 £ ¥l E (Bioproducts Circle)
A9 il;i;ﬂ; PR E#E (Beijing Chaoyang Health Edu- B9 =B (Nanjing Daily)
A10 :é:if;f;}ffﬂk%ﬁ (Pulsar Electronics and Pow- B10 T&E4 (Dingxiang physician)
A1l ffR7E (Micro Xujing) B11 Laowai 7£ £ (foreigners in China)
A12 W4 E (Shandan MicroLife) B12 4£4%i& (BioPass)
A13 @S (Fushang Xinglongtai) B13 ®#x %7 (Nanjing Releases)
Al4 ;uii?)iﬁlﬁ}% (Santai County Education and Sports B14  $M4 (The Waijao)
A15 BikiE %% (Fangchenggang Release) B15 ::“‘j f::p%f; (China-Japanese Friend-
A16 RS HIM (CCTV Asia Today) B16 ®XZEE® (Nanjing Zero Distance)
A17 EZS#&i# (Maoming Higher Education Access) B17 #%F# & (Yangtse Evening News)
A18 i EREZFR (Chengdu Medical College) B18 #EHR (CHINA DAILY)
A19 &M EF KIF (Grimm’s Colour Masters)
A20 /hEFRRERAE (Xiaohe Health Science)




