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Abstract

Background: During the COVID-19 pandemic, numerous countries, including China and France, have implemented |ockdown
measures that have been effective in controlling the epidemic. However, little is known about the impact of these measures on
the population as expressed on social media from different cultural contexts.

Objective: This study aims to assess and compare the evolution of the topics discussed on Chinese and French social media
during the COVID-19 lockdown.

Methods: We extracted posts containing COVID-19—related or lockdown-related keywords in the most commonly used
microblogging social media platforms (ie, Weibo in China and Twitter in France) from 1 week before lockdown to the lifting of
thelockdown. A topic model was applied independently for three periods (prelockdown, early lockdown, and mid to late |lockdown)
to assess the evolution of the topics discussed on Chinese and French social media.

Results: A total of 6395; 23,422; and 141,643 Chinese Weibo messages, and 34,327; 119,919; and 282,965 French tweets were
extracted in the prelockdown, early lockdown, and mid to late lockdown periods, respectively, in Chinaand France. Four categories
of topicswerediscussed in acontinuously evolving way in all three periods: epidemic newsand everyday life, scientific information,
public measures, and solidarity and encouragement. The most represented category over all periodsin both countrieswas epidemic
news and everyday life. Scientific information was far more discussed on Weibo than in French tweets. Misinformation circul ated
through social mediain both countries; however, it was more concerned with the virus and epidemic in China, whereas it was
more concerned with the lockdown measures in France. Regarding public measures, more criticisms were identified in French
tweets than on Weibo. Advantages and data privacy concerns regarding tracing apps were also addressed in French tweets. All
these differences were explained by the different uses of social media, the different timelines of the epidemic, and the different
cultural contextsin these two countries.

Conclusions. Thisstudy isthefirst to compare the social media content in eastern and western countries during the unprecedented
COVID-19 lockdown. Using general COVID-19-related social media data, our results describe common and different public
reactions, behaviors, and concerns in China and France, even covering the topics identified in prior studies focusing on specific
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interests. We believe our study can help characterize country-specific public needs and appropriately address them during an

outbreak.

(IMIR Form Res 2021;5(4):€23593) doi: 10.2196/23593
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Introduction

Since the identification of the first cases of COVID-19 in
Wuhan, China in December 2019, the epidemic has quickly
spread throughout China and many other countries worldwide.
In response to the rising numbers of cases and deaths, China,
followed by many other countries, implemented measures to
control the epidemic and preserve their health systems. China
enforced the quarantine and lockdown of cities and,
subsequently, whole provinces at the end of January 2020.
Traffic within urban areaswasrestricted, and all inner-city travel
was prohibited unless permitted. All entertainment venues and
public places were closed; al public events were cancelled.
Subsequently, the control became more stringent, and auniversal
and compulsory stay-at-home policy for al residents was
adopted [1]. On March 13, 2020, the World Health Organization
declared Europe the second epicenter. The most affected
countriesincluded Italy, Spain, France, and Germany. Measures
have consisted of the closure of borders, the closure of
educational institutions, the closure of museums and thesters,
the closure of shops and restaurants, restrictions on movement,
and the suspension of public gatherings with small groups of
people[2].

Control measures have been effective in many countries. Tian
et a [3] showed that the lockdown of Wuhan and the national
emergency response in China were strongly associated with a
delay in epidemic growth during the first 50 days of the
epidemic based on statistical and mathematical analyses of the
temporal and spatial variation in the number of reported cases.
Kraemer et a [4] demonstrated that drastic control measures
substantially mitigated the spread of COVID-19 with real-time
mobility data and detailed case data, including travel history.
Similarly, lockdown measures adopted in Europe dramatically
reduced viral transmission in Italy [5], Germany [6], and the
United Kingdom [7], resulting in large reductions in the basic
reproduction number, RO, from an average of 3.8 prior to the
lockdown to below 1 in many countries[8]. France had the most
rapid reductions, with an RO of approximately 0.77 when these
measures were lifted [9].

Although these interventions could be implemented with the
apparent adherence of the population, it is of interest to the
public health community and policy makers to assess public
opinions and the impact of such interventions on individuals
and populations as expressed on social media[10], which may
differ in different countries.

Socia mediahasdemonstrated itsvaluefor sharing experiences,
opinions, and feelings, and for disseminating important public
health messages and research findings in emergency situations
and during pandemics [11-13]. Here, we present an effort to

https://formative.jmir.org/2021/4/e23593

analyze and compare the evol ution of topics discussed on social
media during the COVID-19 lockdown in Chinaand in France.

Methods

Social Media Data Collection

We focused on the most commonly used microblogging
networks in China and France (ie, Weibo and Twitter,
respectively). The Weibo data were extracted using Weibo
search engine queries, which return messages containing a
specified keyword for apredetermined search period. To gather
a maximum amount of data, a query was made for each
extraction keyword and for each day of the period of interest.
Posts returned by those queries were scraped along with their
metadata. Tweets were extracted using the Twitter Search
application programming interface (APIl), which makes it
possible to query tweets containing a specific set of keywords
and returns the 1Ds of tweets. Those IDs were then used to
collect the tweet content and its metadata using the same API.

Two categories of keywords were considered to extract
messages from Chinese and French social media (1)
COVID-19-related keywords (eg, COVID or coronavirus) and
(2) lockdown-related keywords (eg, lockdown or lockdown
lift). A set of synonymous terms in Chinese and French were
identified for each category using an iterative process. All
keywords used for extraction are listed in Multimedia Appendix
1.

As global online discourse has shown rapid evolutions over

time during the pandemic [14], we considered three periods

related to the start and end date of thelockdown in each country

to analyze the evolving topics on Chinese and French social

media

1. Prelockdown period: 1 week before the lockdown started

2. Early lockdown period: from lockdown implementation to
10 days after

3. Mid to late lockdown period: from the 11th day after
lockdown implementation to the lifting of the lockdown

More specifically, the three periods are (1) January 16-22, (2)
January 23 to February 2, and (3) February 3 to April 7 for
Chinese Weibo, and (1) March 10-16, (2) March 17-27, and (3)
March 28 to May 10 for French twests.

Data Preprocessing

The first step consisted of filtering posts with respect to the
language. For Chinese post extraction from Weibo, all words
with Latin characters were removed except the keywords (eg,
severe acute respiratory syndrome); for French post extraction
from Twitter, we used the Twitter Search API to filter for
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messages in French. Forwarded Weibo messages and retweets
were removed. Time stamps and regular expressions of periods
of time were tagged. Stop words were removed for both the
Chinese and French messages. Stemming was performed using
the Porter [15] algorithm for French tweets. Tokenization was
carried out for each corpus to split the texts into smaller parts,
named tokens, for topic model estimation. Finaly, to reduce
the sparsity of our data, we chose to keep tokens appearing at
least 10 times in the whole corpus. The detailed data
preprocessing stepsfor both languages are shown in Multimedia
Appendix 2.

Topic Model

A biterm topic model was used to identify the topics in both
corporawithout prior knowledge. A topic isdefined asasubject
of discussion, which amounts to tokens that frequently appear
together in acorpus. The biterm topic model considersthewhole
corpus as a mixture of topics, where each co-occurring pair of
tokens (the biterm) isdrawn from a specific topic independently.
A post is thus represented as a combination of the topics
associated with each biterm in the post and at a certain
proportion. Since Twitter posts are short, often composed of
one sentence, we attributed only the most prominent topic to a
post [16]. To maintain a homogenous method, the same
restriction was applied for Weibo posts.

A biterm topic model was applied separately to each corpus of
the three periods. The number of topics was empirically set to
15 for each period, which balanced the quality of topicsand the
feasibility of qualitative comparisons.

Table 1. Extraction overview.

Schiick et al

Qualitative Analysisand Validation

Each topic was interpreted and labeled using the top 20 token
terms (the tokens with the highest per-topic probabilities) and
at least 60 randomly selected topic-specific posts. With the
objective of ensuring high quality labeling, interpretation of the
topics was performed by two authors independently for each
corpus as follows: authors XC and CF for the Chinese topics
and authors MK and CF for the French topics. The labels
resulting from each pair of interpreters were integrated, and
consensus was reached if necessary.

Moreover, to ensure that all topic labels were explicit, blind
validation was performed. For each corpus, two authors, who
were different from the interpreters (authors MK and PF for
Chinese and authors PF and AM for French), were asked to
determine what theme each topic was dealing with based only
on the topic label. The interpreters then evaluated their
statements. Topic labels that were misunderstood by both
guessing authors were renamed.

All topics in both corpora for the three periods were finaly
summarized into broader categories to facilitate comparisons
across the periods and between the two countries.

Results

Social Media Data Collection

A total of 6395; 23,422; and 141,643 unique Chinese Weibo
messages, and 34,327; 119,919; and 282,965 unique French
tweets were extracted in the prelockdown, early lockdown, and
mid to late lockdown periods, respectively, in Chinaand France.
An overview of the corpora are shown in Table 1.

L ockdown period China (n=171,460) France (n=437,211)

Start and end dates Messages, n Start and end dates Messages, n
Prelockdown [tO -7, tO)a Jan 16-23 6395 Mar 10-16 34,327
Early lockdown [tg, tg + 10]% Jan 23to Feb 2 23,422 Mar 17-27 119,919
Mid to late lockdown [t + 11, tl)b Feb3to Apr7 141,643 Mar 28 to May 10 282,965

8, denotes the day on which the lockdown began.
btl denotes the day on which the lockdown was lifted.

Topics

Thetopic labels, proportions, and top terms for each period and
each corpusare shownin Multimedia Appendices 3-8. All topics
were grouped into four categories according to the theme that
they mainly addressed: epidemic news and everyday life,
scientific information, public measures, and solidarity and
encouragement. The first category contains topics that discuss
the statistics (prevalence, mortality, etc) and other news and
facts about the epidemic, which have been evolving everyday

https://formative.jmir.org/2021/4/e23593

and are highly associated with personal emotionsand activities.
Itisasimilar casefor the category of public measures (ie, people
often talked about public measures and their personal opinions
on these measures simultaneously). Therefore, in these two
categories, we further annotated fact-related topics and more
subjective ones.

Qualitative Analysisof Topicson Chinese Social M edia

The topics on Chinese social media in al three periods are
shown in Figure 1.
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Figure 1. Topicsidentified on Weibo during the three periods. All topics are colored according to the category and aligned for the three periods. The
factual topics are colored in dark red and dark blue, and the subjective topics are colored in light red and light blue for the first and the third category,

respectively. The percentage of each topic isindicated in acircle at the bottom right.
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The most represented category was epidemic news and everyday
life, corresponding to 60% (3837/6395), 38% (8900/23,422),
and 63% (89,235/14,1643) of the messagesin the first, second,
and third periods, respectively (Figure 2). Topics related to the
evolution of the epidemic were addressed in all three periods.
Before the lockdown, the Weibo messages mainly conveyed
fears of being infected and worries regarding the spread of the
virus, which led to requests for the lockdown of Wuhan by

Weibo users and descriptions of the first cases in and outside
of Wuhan. After lockdown implementation, users shared more
comments and opinions on their everyday lives, the organization
in hospitals, the situation of the epidemic, and its impacts in
China (early lockdown period) and worldwide (mid to late
lockdown period). Theseimpactsincluded economic difficulties
and environmental improvement.

Figure 2. Comparison between topics on Weibo and Twitter. The percentage of messages of each category and subcategory were shown for all three

periods in both countries. The color reflected the proportion.

China France
Category |Subcategory Prelockdown  Early lockdown  Mid to late lockdown | Prelockdown  Early lockdown Mid to late lockdown
o [Evolution and statistics 54 4.2 5.4 3.0 6.9 5.5
i [Everyday life and activities, personal difficulties 13.8 222 28.8 23.0 13.9
3 Worries, fears, and uncertainties 47.7 6.5 315 7.2
E‘ Description of the first cases and situation of the epidemic 6.7 11.9
= (Organization and situations in hospitals 4.8 4.9
g (Gieneral opinions on the situation 15.2 18.2
% (Criticism of the behavior of the population 10.4 83
= (Continuity of social and economical life 8.0 44 53
‘E Shortages in supermarkets 3.2
2 Small talks and humors 20.6
5 il ss we | me | s | ss
o § [Expert opinions (spread chance, epidemiology, etc) 7.8 4.3 4.9
BE Scientitic knowledge 52 23
5 g Research advances (virology, treatment, vaccine, etc) 13.5 9.5 9.1 2.0
&
7 = Total| 213 19.1 14.1 2.3 2.0 0.0
\Governmental actions 4.7 9.1 3.0 2.2 _
- (Opinions and criticisms regarding public measures 17.8 29.1 11.1 309
E Mayoral elections 2.6
E Li Wenliang; warning of fake news by the Police 3.6
E Mourning day; protective measures L6
= Political debates (lifting, tracing, etc) 28
£ |Authorization of hydroxychloroquine 0.5
Total| 4.7 30.5 13.7 34.7 13.7 44.6
» Importance of personal hygiene and protection and encouragement] 55 0.8 0.3 35
E é Tribute to the front line: mask shortages and donation 3.6 B8 23 1.5 3.0
28 (Chinese New Year wishes and encouragement 8.7
‘—f g Initiatives and solidanty toward citizens 0.6 42
=3 Free video content 0.9
A5
Total 55 12.4 9.6 32 10.2 3.0
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Scientific information was the second most represented topic
category, corresponding to 21% (1343/6395), 20%
(4684/23,422), and 14% (19,830/141,643) of the messages in
the first, second, and third periods, respectively. Topics related
to expert opinions were present in al periods. During the
prelockdown and early lockdown periods, some topics related
to early knowledge about the virus (eg, infectiousness or animal
origin) and topics related to the need to distinguish between
fake news and true scientific information were shared. Posts
like “Be wary of the following fake news...., and the truth is
that..” or “Refute a rumor:...” were often observed.
Subsequently, during the second and third periods, the topics
shifted to research advances in virology, treatments, and
vaccines.

Public measures were intensively discussed in the early
lockdown period (7026/23,422, 30%) versus the prelockdown
(320/6395, 5%) and mid to late lockdown (19,830/141,643,
14%) periods, and the topics covered early measures such as
traffic controls, emergency responses such as home quarantine,
and the impact of these governmental actions. Topics related
to thelifting of the lockdown were identified during mid to late
lockdown (eg, evaluations of the situation by regional
governments and preventive measures implemented for the
return to normal). Some messages related to Li Wenliang, the
Chinese ophthalmol ogist who issued the a ert about mysterious
pneumonia cases and subsequently died of COVID-19, were
identified during the lockdown as part of topics related to other
subjects.

We adso identified topics related to solidarity and
encouragement in all three periods, and such topics represented
5% (320/6395), 129 (2811/23,422), and 10% (14,164/141,643)
of the messages in the first, second, and third periods,

Schiick et al

respectively. These topics were more related to the importance
of personal hygiene, protection, and respect for measures at
early stages, and to solidarity and donation, the importance of
unity, and tributes to frontline workerslater on. Asthe Chinese
New Year was the second day after lockdown implementation,
one topic related to New Year wishes and hope for the future
was identified.

Twoirrelevant topics wereidentified for the prel ockdown period
due to the polysemy of the Chinese word “B@E3,” which means
not only “quarantine” but also “foundation makeup” or “median
barrier” These two topics, related to makeup and traffic
accidents, were excluded from our analysis.

Qualitative Analysisof Topicson French Social Media
The topics on French social media are shown in Figure 3.

The most represented category was also epidemic news and
everyday life, with 60% (20,596/34,327), 72% (86,342/119,919),
and 54% (152,801/282,965) of the messagesin thefirst, second,
and third periods, respectively. The themes addressed in all
three periods included the evolution and statistics of the
epidemic, everyday life and activities, the continuity of social
and economic life (reorganization of society after the
announcement of early measures, temporary unemployment
during early lockdown, and working life during mid to late
lockdown), and concerns (uncertainties before the lockdown,
worries and difficulties during early lockdown, and worries
regarding company and school reopenings after the lifting of
thelockdown). Fake newsregarding thelockdown and criticisms
of the lack of respect for preventive measures were identified
only at early stages, whereas Twitter users started to share
humoristic messages and jokes as the lockdown constraints
became more familiar.

Figure 3. Topicsidentified on Twitter during the three periods. All topics are colored according to the category and aligned for the three periods. The
factual topics are colored in dark red and dark blue, and the subjective topics are colored in light red and light blue for the first and the third category,
respectively. The percentage of each topic isindicated in acircle a the bottom right.
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Regarding scientific information, one topic related to the virus
and the seriousness of the situation was addressed during the
prelockdown period (6865/34,327, 2%), and one topic related
to the controversy surrounding the use of hydroxychloroquine
in France was addressed during early lockdown
(23,984/119,919, 2%).

As the lockdown was implemented in France after public
discussions and the official announcement by President Macron,
public measures were more represented before the lockdown
(12,014/34,327, 35%) than in the early lockdown period
(16,788/119,919, 14%), and they were extensively discussed
again with regard to the lifting of the lockdown during the mid
to late lockdown period (127,334/282,965, 45%). Political
criticisms and opinions were addressed in al three periods, as
well aslockdown measures (the closing of nonessential locations
during prelockdown, the strengthening of measures such as
curfews in certain cities during early lockdown, and lockdown
lift measures during mid to late lockdown). Specific criticisms
of police actions, discussions of measures for the return to
normal and the general impact of the lockdown (eg, economy
and pollution), and debates regarding tracing apps were
addressed during mid to late lockdown. People aso shared
comments about specific events such as the holding of mayoral
elections that were scheduled just before the lockdown
(including the preventive measures established) and the
authorization of the prescription of hydroxychloroquine in
hospitals.

Regarding solidarity and encouragement, most messages were
about solidarity with frontline workers, especially in the context
of mask and medical material shortages, and the importance of
respecting preventive measures. | nitiatives by organizationsfor
citizenswere publicized through Twitter over the three periods,
such asregiona news programsto inform people and organize
solidarity, and initiatives to stay active personally and
professionally. We also identified a topic related to free video
content and mediarivaries, as some mediaoffered video content
for free during the lockdown, but some of these actions were
involved in copyright disputes and led to mediarivalries.

Comparison

The comparison of topics between Chinese and French social
mediais summarized in Figure 2.

The common topics related to epidemic news and everyday life
that were discussed in both countries included the evolution
and statistics of the epidemic, everyday life, and personal
difficulties and concerns. However, the concerns were not
similar: Chinese users feared being infected and consequently
asked for the lockdown of Wuhan, whereas French users were
more concerned about the soci oeconomic consequences and the
enforceability of public measures. Similar topics were aso
addressed in regard to the public measures (eg, the chronology
of measures) and solidarity and encouragement (eg, the
importance of preventive measures and solidarity with health
workers) categories. Notably, misinformation circulated through
social mediain both countries; however, it was more concerned
with the virus and epidemic in China, whereas it was more
concerned with the public measures before the lockdown

https://formative.jmir.org/2021/4/e23593
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announcement in France (eg, rumors about ageneral curfew for
the whole country).

Moreover, we identified several dissimilar topics in all
categories. The epidemic news and everyday life category
included descriptions of early cases and situations in hospitals
in China, in contrast to messages about shortages in
supermarkets and criticisms of the behavior of the population
in France. Scientific infor mation was shared far more on Weibo
in all three periods, covering virology, pathol ogy, epidemiology,
treatments, and vaccines, whereas in France, only one topic
related to the virus and onetopic related to hydroxychlorogquine
were identified at early stages. More criticisms were identified
in French tweets than on Chinese Weibo in regard to the public
measures category; such criticisms were directed toward the
government, the politica class, police, etc. Some
country-specific subjects (eg, the day of mourning in Chinaand
mayoral elections in France) were also identified. News and
discussions regarding tracing apps were addressed in French
tweets; in addition to the advantages for controlling the epidemic
after the lifting of the lockdown, people shared concerns about
data privacy.

Discussion

Strengths and Limitations

Social media has demonstrated its value in helping people stay
connected, delivering important public health messages, and
disseminating important research findings in emergency
situations. Building on our previous experience collating social
media postsfor pharmacovigilance monitoring [17], we present
an analysis and comparison of the evolution of topics discussed
on social media during the COVID-19 lockdown in China and
France. Biterm topic modeling was used to identify topics in
both corpora because of its superior performance on short texts
from microblogging websites [18]. This automated approach
enabled us to cluster and analyze the content of a data set that
was much larger than in manua studies. Moreover, this
comparative study was conducted by a multidisciplinary and
bilingual team, the topics in each corpus were analyzed
separately by two interpreters, and thefina topicswere assigned
after alignment between the two countries and consensus of all
interpreters. The qualitative analysis was completed through a
rigorous two-step validation process. However, some limitations
inherent to all studies using social media material remain. No
medium has been proven to be representative of the general
population; for example, only 56% of Chinese people use Weibo
actively, and 34% of French internet users use Twitter actively
[19]. In addition, there are some limitations rel ated to the texts,
such asthe differencesin the length of the messages on Twitter
and Weibo and the presence of polysemic termsin the Chinese
corpus.

Interpretation of the Differences of Topicson Chinese
and French Social Media

The use of social media has evolved rapidly and varies across
different countries and cultural contexts. As one of the largest
social media platforms in China, Weibo attracts not only
ordinary users but also representatives from different sectors,
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such as celebrities, media, and government authorities. As of
December 2019, there are 139,000 institutional government
Weibo accounts, and public security agencies are the most
representative government agencies on Weibo [20]. Moreover,
asit dropped its 140-character limit in 2016, it has been largely
used as an information source in recent years. Twitter is the
most used microblogging platform in France; it still hasastrict
280-character limit and has 34% of internet users aged 16-64
years as monthly active users [19]. In France, it is mainly
considered a platform for sharing personal experiences and
opinions. These different characteristics and cultural uses of
Weibo and Twitter can partially explain the differences in the
proportions of scientific information topics between Chinaand
France.

Another contributing factor is the different timelines of the
evolution of the COVID-19 epidemic between December 2019
and May 2020. In late January, the prelockdown and early
lockdown periods in China corresponded to the early stage of
the new virus's discovery, and less was known. When all
European countrieswere affected by COVID-19in early March,
although they benefited from the knowledge and experiences
acquired by Asian countries to control the epidemic, no
treatment was then available. These elements could explain why
some messages focusing on Dr Li Wenliang in China (who gave
an alert about thefirst cases) and on Dr Didier Raoult in France
(controversy over hydroxychloroquine) circul ated.

The cultural context could also have an impact on the topics
addressed. Chinais traditionally described as a country with a
high tendency toward collectivism [21-23], which implies that
harmony tends to prevail over personal opinions. In contrast,
France has a strong culture of political debate, criticism, and
opinion sharing. This tendency has aready been observed on
social media, as a previous study comparing the behavior of
Twitter and Weibo users concluded that Weibo users tended to
talk more positively about people than Twitter users[24]. These
aspects may help to partly understand the different proportion
of topics related to criticisms and debates regarding people’s
behavior and politics. Moreover, the censorship exerted on
social media in China [25] to comply with government
requirements may have led to post deletions, which might have
had an impact on the data collected and the topics addressed.

Comparison With Prior Work

We searched MEDLINE via PubMed for evidence available by
August 31, 2020, using combinations of the following terms:
(“COVID-19" OR “lockdown”) AND (“social media” OR
“Twitter” OR “Weibo") AND (“topic model” OR “content
analysis’). Thesearch retrieved 9 relevant studies[26-34] among
20 published articles. We further identified 1 more relevant
study [10] by screening bibliographies and “similar articles’
suggested by PubMed.

Regarding the objective, most of the content analyses focused
on a specific interest related to COVID-19, including public
engagement and government responsiveness in Chinese Weibo
during the early epidemic stage [26,27], nursing appeals on
Twitter and Instagram in Brazil [28], pharmacists' perception
on socia mediain Jordan [29], the reason for not following the
orders of the authorities[30], the self-reported symptoms [31],
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and the misinformation about a particular subject, like 5G
spreading COVID-19 in the United Kingdom [32] or general
misinformation fueled by rumors, stigma, and conspiracy
theories [33]. In these cases, the identified content patterns or
topics were related to the specific interest. For example, in the
self-reported symptoms—related study [31], theidentified topics
included reports of symptoms, lack of testing, recovery
discussion, and negative diagnosis. There are only 2 studies
with general interest on COVID-19—related topics, 1 on Chinese
Weibo [34] and the other on English Twitter [10].

For the design and settings, most research efforts have been
devoted to the early stage of the epidemic [26,27,34] or focused
on ashort period of 2 or 3 weeks [28-32], without a particular
interest in the evolution of the topics addressed during the
lockdown. Most of these prior studies considered messagesin
onesocia mediaplatform or in onelanguage, most often English
Twitter followed by Chinese Weibo, except for the genera
misinformation-related study [33], which identified 2311 reports
of rumors, stigma, and conspiracy theoriesin 25 languagesfrom
87 countries.

With regard to the method, except for the general topic study
[10] that used the latent Dirichlet allocation model and the
self-reported symptom—rel ated study that used the biterm topic
model [31] to automatically group social mediapostsinto topic
clusters, most of the other studies performed a manual content
analysis, which limited the size of the data set.

In terms of the results, the topics discussed in Chinese Weibo
were similarly identified in prior studies [26,34], which are
comparable to our results on Chinese Weibo during the
prelockdown and early lockdown periods. Our results even
covered many of the topics identified in those studies with a
specific interest. For example, in the nursing appeals—elated
study [28], the emerged thematic categories of #stayathome and
#wherei smyPPE were also identified through our analysis and
overlapped with some topics in the solidarity and
encouragement category. Another exampl e, the study exploring
why people ignore the orders of the authorities [30] revealed
reasons such as information pollution on socia media, the
persistence of uncertainty about therapidly spreading virus, the
impact of the social environment on the individual, and fear of
unemployment. All these aspects were addressed in our results.
The public engagement and government responsiveness
discussed by Liao et a [26] and the significance of regulating
misinformation highlighted by Ahmed et a [32] and Islam et
al [33] also emerged in either Chinese topics, French topics, or
both through our analysis. Comparing with the general topic
study on English tweets [10], which identified topics and
determined the sentiment (positive or negative) for each topic,
although the mean sentiment was positive during the period
between early February and mid-March 2020 (10 topics out of
12), 2 topics conveyed specific concerns about the deaths caused
by COVID-19 and increased racism. Contrasting with these
findings, we did not identify any topic about racismin Chinese
Weibo nor in the French messages. In China, instead of racism,
regional discrimination against people from Wuhan was
discussed in several Weibo messages (eg, some hotels refused
to accept guests from Wuhan). These messages were clustered
into the topic related to persona difficulties during the
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lockdown. In French socia media, tweets related to group
conflict were more about discriminatory actions by the police
against homeless people, criticisms of privileged people who
left big cities for their secondary house and may have spread
the epidemic in preserved regions (in particular criticism of the
Parisians who left Paris at the beginning of the lockdown), and
criticisms of people from deprived neighborhoods (sometimes
described as people with immigrant backgrounds) for not
respecting the lockdown. These messages were clustered into
other topics, like “criticism of police actions’ and
“non-observance of preventive measures, irresponsibility of the
French.”

Implications for Public Health Policies and
Per spectives

In contrast to the expected value of social media in sharing
information about the epidemic and assessing public needs and
opinionsin emergency situations, our study has also identified
several common risks of Chinese and French social media. The
main risk isthe widespread sharing of fake news (eg, regarding
thevirusand public measures), which can lead to mistrust, fear,
and improper actions. Even premature findings that have not
yet been validated but that spread quickly and widely on social
media can cause problems, such as self-medication with
unproven treatments (efficacy and safety) and drug shortages
(Shuanghuanglian in Chinaand hydroxychloroquinein France).
Moreover, scientific information conveyed to the public in an
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inappropriate way can lead to misunderstandings and
unnecessary panic (eg, transmission via aerosols in China).
These common risks highlight the importance for institutions
to establish an effective communication system to provide
reliable, appropriate, and understandable information.

Moreover, our study revealed several different concerns
expressed by the public through Weibo and Twitter that may
be addressed by Chinese and French policy makers. In China,
worries about this new virus and disease, combined with fears
of being infected, led to numerous requests for the lockdown
of Wuhan on Weibo before the lockdown was implemented.
As a result, the lockdown decision was welcomed by many
Weibo users in China. In contrast, in France, worries about
socioeconomic consequences, impacts on everyday life, and
concerns about food shortagesin supermarkets were frequently
expressed in French tweets. Regarding scientific information,
the lack of established knowledge about the new virus and
disease led to two different types of messages: the sharing of
scientific information among Weibo users, on the one hand,
and opinions and controversies about treatment and
hydroxychloroquine in France, on the other hand. Ultimately,
concernsregarding tracing apps and data privacy wereidentified
in the French tweets, underlining the need for institutions to
provide aclear regulatory framework and appropriate messages
to the population so that these technologies are trusted and
widely spread. These different concerns suggest country-specific
needsthat should be sufficiently addressed by decision makers.

The authors received no specific funding for this study. All authors had access to the data and had final responsibility for the

decision to submit for publication.

Authors Contributions

SS, AB, and XC contributed to the study design. AM, CF, and XC contributed to the literature review. PF, CF, MK, and XC
contributed to the data collection and analysis. CF and X C contributed to the design and drawing of the figures. PF, CF, AB, and
XC drafted the manuscript. All authors contributed to the data interpretation and critical revision of the manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1
Keywords for extraction.

[XLSX File (Microsoft Excel File), 32 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Preprocessing.

[XLSX File (Microsoft Excel File), 45 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Chinese topics in the prel ockdown period.

[XLSX File (Microsoft Excel File), 70 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Chinese topics in the early lockdown period.

[XLSX File (Microsoft Excel File), 11 KB-Multimedia Appendix 4]

https://formative.jmir.org/2021/4/e23593

JMIR Form Res 2021 | vol. 5 | iss. 4| €23593 | p. 8
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v5i4e23593_app1.xlsx&filename=ac9ed810d136c47ce7b734c3b8b0f6b6.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app1.xlsx&filename=ac9ed810d136c47ce7b734c3b8b0f6b6.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app2.xlsx&filename=a29c34fc2c27c863df32248d74398bd2.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app2.xlsx&filename=a29c34fc2c27c863df32248d74398bd2.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app3.xlsx&filename=70d67adc8bf8ba2b30f03d71539d908e.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app3.xlsx&filename=70d67adc8bf8ba2b30f03d71539d908e.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app4.xlsx&filename=dbf1dd7a27619358d4dbf2cfbb673a5d.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app4.xlsx&filename=dbf1dd7a27619358d4dbf2cfbb673a5d.xlsx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Schiick et al

Multimedia Appendix 5

Chinese topics in the mid to late lockdown period.
[XLSX File (Microsoft Excel File), 11 KB-Multimedia Appendix 5]

Multimedia Appendix 6

French topics in the prelockdown period.
[XLSX File (Microsoft Excel File), 44 KB-Multimedia Appendix 6]

Multimedia Appendix 7

French topicsin the early lockdown period.
[XLSX File (Microsoft Excel File), 11 KB-Multimedia Appendix 7]

Multimedia Appendix 8

French topicsin the mid to late lockdown period.
[XLSX File (Microsoft Excel File), 44 KB-Multimedia Appendix 8]

References

1.

10.

11.

12.

13.

14.

Pan A, LiuL, 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. [doi: 10.1001/jama.2020.6130]
[Medline: 32275295]

Steffens |. A hundred days into the coronavirus disease (COVID-19) pandemic. Euro Surveill 2020 Apr;25(14):2000550.
[doi: 10.2807/1560-7917.ES.2020.25.14.2000550] [Medline: 32290905]

TianH, LiuY, Li Y, Wu C, Chen B, Kraemer MUG, et a. An investigation of transmission control measures during the
first 50 days of the COVID-19 epidemicin China. Science 2020 May 08;368(6491):638-642. [doi: 10.1126/science.abb6105]
[Medline: 32234804]

Kraemer MUG, Yang C, Gutierrez B, Wu C, Klein B, Pigott DM, Open COVID-19 Data Working Group, et al. The effect
of human mobility and control measures on the COVID-19 epidemic in China. Science 2020 May 01;368(6490):493-497
[FREE Full text] [doi: 10.1126/science.abb4218] [Medline: 32213647]

SjodinH, Wilder-Smith A, Osman S, Farooq Z, Rocklév J. Only strict quarantine measures can curb the coronavirus disease
(COVID-19) outbreak in Italy, 2020. Euro Surveill 2020 Apr;25(13):2000280 [FREE Full text] [doi:
10.2807/1560-7917.ES.2020.25.13.2000280] [Medline: 32265005]

Dehning J, Zierenberg J, Spitzner FP, Wibral M, Neto JP, Wilczek M, et al. Inferring change points in the spread of
COVID-19 reveals the effectiveness of interventions. Science 2020 Jul 10;369(6500):eabb9789 [FREE Full text] [doi:
10.1126/science.abb9789] [Medline: 32414780]

Jarvis Cl, Van Zandvoort K, Gimma A, Prem K, CMMID COVID-19 working group, Klepac P, et a. Quantifying the
impact of physical distance measures on the transmission of COVID-19 in the UK. BMC Med 2020 May 07;18(1):124.
[doi: 10.1186/s12916-020-01597-8] [Medline: 32375776]

Flaxman S, Mishra S, Gandy A, Unwin HJT, Mellan TA, Coupland H, Imperia College COVID-19 Response Team, et al.
Estimating the effects of non-pharmaceutical interventionson COVID-19 in Europe. Nature 2020 Aug;584(7820):257-261.
[doi: 10.1038/s41586-020-2405-7] [Medline: 32512579]

Lonergan M, Chalmers JD. Estimates of the ongoing need for social distancing and control measures post-"lockdown™ from
trajectories of COVID-19 cases and mortality. Eur Respir J 2020 Jul;56(1):2001483. [doi: 10.1183/13993003.01483-2020]
[Medline: 32482785]

Abd-Alrazaq A, Alhuwail D, Househ M, Hamdi M, Shah Z. Top concerns of tweeters during the COV1D-19 pandemic:
infoveillance study. JMed Internet Res 2020 Apr 21;22(4):€19016 [ FREE Full text] [doi: 10.2196/19016] [Medline:
32287039

Gottlieb M, Dyer S. Information and disinformation: social mediain the COVID-19 crisis. Acad Emerg Med 2020
Jul;27(7):640-641 [FREE Full text] [doi: 10.1111/acem.14036] [Medline: 32474977]

Park HW, Park S, Chong M. Conversations and medical news frames on Twitter: infodemiological study on COVID-19
in South Korea. JMed Internet Res 2020 May 05;22(5):€18897 [ FREE Full text] [doi: 10.2196/18897] [Medline: 32325426]
The Lancet Digital Health. Pandemic versus pandemonium: fighting on two fronts. Lancet Digit Health 2020 Jun;2(6):6268
[FREE Full text] [doi: 10.1016/S2589-7500(20)30113-8] [Medline: 32501437]

Lwin MO, Lu J, Sheldenkar A, Schulz PJ, Shin W, GuptaR, et al. Global sentiments surrounding the COV1D-19 pandemic
on Twitter: analysis of Twitter trends. IMIR Public Health Surveill 2020 May 22;6(2):€19447 [FREE Full text] [doi:
10.2196/19447] [Medline: 32412418]

https://formative.jmir.org/2021/4/e23593 JMIR Form Res 2021 | vol. 5 | iss. 4| €23593 | p. 9

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v5i4e23593_app5.xlsx&filename=cd38d449798cbaf12ec32fbbef558958.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app5.xlsx&filename=cd38d449798cbaf12ec32fbbef558958.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app6.xlsx&filename=0508d40695cae1eae2d9e3205870f3a7.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app6.xlsx&filename=0508d40695cae1eae2d9e3205870f3a7.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app7.xlsx&filename=7cc3076f3ef18d4dfcfabb8fa24b335c.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app7.xlsx&filename=7cc3076f3ef18d4dfcfabb8fa24b335c.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app8.xlsx&filename=d5b8114947683be0b0c3801f0390d68c.xlsx
https://jmir.org/api/download?alt_name=formative_v5i4e23593_app8.xlsx&filename=d5b8114947683be0b0c3801f0390d68c.xlsx
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
http://dx.doi.org/10.2807/1560-7917.ES.2020.25.14.2000550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32290905&dopt=Abstract
http://dx.doi.org/10.1126/science.abb6105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32234804&dopt=Abstract
http://europepmc.org/abstract/MED/32213647
http://dx.doi.org/10.1126/science.abb4218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32213647&dopt=Abstract
http://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.13.2000280
http://dx.doi.org/10.2807/1560-7917.ES.2020.25.13.2000280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32265005&dopt=Abstract
http://europepmc.org/abstract/MED/32414780
http://dx.doi.org/10.1126/science.abb9789
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32414780&dopt=Abstract
http://dx.doi.org/10.1186/s12916-020-01597-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32375776&dopt=Abstract
http://dx.doi.org/10.1038/s41586-020-2405-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32512579&dopt=Abstract
http://dx.doi.org/10.1183/13993003.01483-2020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32482785&dopt=Abstract
https://www.jmir.org/2020/4/e19016/
http://dx.doi.org/10.2196/19016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32287039&dopt=Abstract
http://europepmc.org/abstract/MED/32474977
http://dx.doi.org/10.1111/acem.14036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32474977&dopt=Abstract
https://www.jmir.org/2020/5/e18897/
http://dx.doi.org/10.2196/18897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32325426&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-7500(20)30113-8
http://dx.doi.org/10.1016/S2589-7500(20)30113-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32501437&dopt=Abstract
https://publichealth.jmir.org/2020/2/e19447/
http://dx.doi.org/10.2196/19447
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32412418&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Schiick et al

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Porter M. Snowball: alanguage for stemming a gorithms. Snowball. 2001. URL : http://snowball .tartarus.org/texts/
introduction.html [accessed 2021-03-29]

Zhao WX, Jiang J, Weng J, He J, Lim EP, Yan H, et al. Comparing twitter and traditional media using topic models. In:
Clough P, Foley C, Gurrin C, Jones GJF, Kraaij W, Lee H, et al, editors. Advancesin Information Retrieval 33rd European
Conference on IR Research, ECIR 2011, Dublin, Ireland, April 18-21, 2011. Proceedings. Berlin, Heidelberg: Springer;
2011:338-349.

Chen X, Faviez C, Schuck S, Lillo-Le-Louét A, Texier N, Dahamna B, et a. Mining patients narrativesin social media
for pharmacovigilance: adverse effects and misuse of methylphenidate. Front Pharmacol 2018;9:541. [doi:
10.3389/fphar.2018.00541] [Medline: 29881351]

Yan X, Guo J, Lan 'Y, Cheng X. A biterm topic model for short texts. In: Proceedings of the 22nd international conference
on World Wide Web. 2013 Presented at: WWW '13; May 2013; Rio de Janeiro, Brazil p. 1445-1456 URL: https.//dl.acm.org/
doi/abs/10.1145/2488388.2488514 [doi: 10.1145/2488388.2488514]

Digital 2020: global digital overview. DataReportal. URL : https.//datareportal.com/reports/digital -2020-global -digital -
overview [accessed 2021-03-29]

The 45th China Statistical Report on Internet Devel opment. Chinalnternet Network Information Center. URL: http://www.
cac.gov.cn/2020-04/27/c_1589535470378587.htm [accessed 2020-03-29]

Hofstede GH, Hofstede GJ. Cultures and Organizations. Software of the Mind. New York: McGraw-Hill; 2004:132.
Talhelm T, Zhang X, Oishi S, Shimin C, Duan D, Lan X, et al. Large-scale psychological differenceswithin Chinaexplained
by rice versuswheat agriculture. Science 2014 May 09;344(6184):603-608 [ FREE Full text] [doi: 10.1126/science.1246850]
[Medline: 24812395]

TriandisHC. Antecedents and geographic distribution of individualism and collectivism. In: Individualism and Collectivism.
New York: Routledge; 2018:90-97.

Gao Q, Abel F, Houben GJ, Yu Y. A comparative study of users microblogging behavior on Sina Weibo and Twitter. In:
Masthoff J, Mobasher B, Desmarais MC, Nkambou R, editors. User Modeling, Adaptation, and Personalization 20th
International Conference, UMAP 2012, Montreal, Canada, July 16-20, 2012. Proceedings. Berlin, Heidelberg: Springer;
2012:88-101.

King G, Pan J, Roberts ME. Reverse-engineering censorship in China: randomized experimentation and participant
observation. Science 2014 Aug 22;345(6199):1251722 [FREE Full text] [doi: 10.1126/science.1251722] [Medline: 25146296]
Liao Q, Yuan J, Dong M, Yang L, Fielding R, Lam WWT. Public engagement and government responsiveness in the
communications about COVID-19 during the early epidemic stage in China: infodemiology study on social media data. J
Med Internet Res 2020 May 26;22(5):€18796 [FREE Full text] [doi: 10.2196/18796] [Medline: 32412414]

Ngal CSB, Singh R, Lu W, Koon AC. Grappling with the COVID-19 hedlth crisis: content analysis of communication
strategies and their effects on public engagement on social media. JMed Internet Res 2020 Aug 24;22(8):e21360 [FREE
Full text] [doi: 10.2196/21360] [Medline: 32750013]

Forte ECN, Pires DEPD. Nursing appeals on social mediain times of coronavirus. Rev Bras Enferm 2020;73

Suppl 2:620200225 [FREE Full text] [doi: 10.1590/0034-7167-2020-0225] [Medline: 32667579]

Mukattash TL, Jarab AS, Mukattash I, Nusair MB, FarhaRA, Bisharat M, et a. Pharmacists perception of their role during
COVID-19: aqualitative content analysis of posts on Facebook pharmacy groups in Jordan. Pharm Pract (Granada)
2020;18(3):1900 [FREE Full text] [doi: 10.18549/PharmPract.2020.3.1900] [Medline: 32802216]

Olcer S, Yilmaz-Adlan Y, Brzoska P. Lay perspectives on social distancing and other official recommendations and
regulationsin the time of COVID-19: aqualitative study of social media posts. BMC Public Health 2020 Jun 19;20(1):963
[FREE Full text] [doi: 10.1186/s12889-020-09079-5] [Medline: 32560716]

Mackey T, Purushothaman V, Li J, Shah N, Nali M, Bardier C, et al. Machinelearning to detect self-reporting of symptoms,
testing access, and recovery associated with COVID-19 on Twitter: retrospective big datainfoveillance study. IMIR Public
Health Surveill 2020 Jun 08;6(2):€19509 [FREE Full text] [doi: 10.2196/19509] [Medline: 32490846]

Ahmed W, Vidal-Alaball J, Downing J, Lopez Segui F. COVID-19 and the 5G conspiracy theory: social network analysis
of Twitter data. JMed Internet Res 2020 May 06;22(5):€19458 [ FREE Full text] [doi: 10.2196/19458] [Medline: 32352383]
Idam M S, Sarkar T, Khan SH, MostofaKamal A, Hasan SMM, Kabir A, et al. COVID-19-related infodemic and itsimpact
on public health: aglobal social mediaanalysis. Am J Trop Med Hyg 2020 Oct;103(4):1621-1629 [FREE Full text] [doi:
10.4269/ajtmh.20-0812] [Medline: 32783794]

Li J, Xu Q, Cuomo R, Purushothaman V, Mackey T. Data mining and content analysis of the Chinese social media platform
Weibo during the early COVID-19 outbreak: retrospective observational infoveillance study. IMIR Public Health Surveill
2020 Apr 21;6(2):e18700 [FREE Full text] [doi: 10.2196/18700] [Medline: 32293582]

Abbreviations

API: application programming interface

https:/formative.jmir.org/2021/4/e23593 JMIR Form Res 2021 | vol. 5 | iss. 4 | €23593 | p. 10

(page number not for citation purposes)


http://snowball.tartarus.org/texts/introduction.html
http://snowball.tartarus.org/texts/introduction.html
http://dx.doi.org/10.3389/fphar.2018.00541
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29881351&dopt=Abstract
https://dl.acm.org/doi/abs/10.1145/2488388.2488514
https://dl.acm.org/doi/abs/10.1145/2488388.2488514
http://dx.doi.org/10.1145/2488388.2488514
https://datareportal.com/reports/digital-2020-global-digital-overview
https://datareportal.com/reports/digital-2020-global-digital-overview
http://www.cac.gov.cn/2020-04/27/c_1589535470378587.htm
http://www.cac.gov.cn/2020-04/27/c_1589535470378587.htm
https://www.sciencemag.org/cgi/pmidlookup?view=long&pmid=24812395
http://dx.doi.org/10.1126/science.1246850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24812395&dopt=Abstract
https://www.sciencemag.org/cgi/pmidlookup?view=long&pmid=25146296
http://dx.doi.org/10.1126/science.1251722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25146296&dopt=Abstract
https://www.jmir.org/2020/5/e18796/
http://dx.doi.org/10.2196/18796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32412414&dopt=Abstract
https://www.jmir.org/2020/8/e21360/
https://www.jmir.org/2020/8/e21360/
http://dx.doi.org/10.2196/21360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32750013&dopt=Abstract
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-71672020001400152&lng=en&nrm=iso&tlng=en
http://dx.doi.org/10.1590/0034-7167-2020-0225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32667579&dopt=Abstract
http://europepmc.org/abstract/MED/32802216
http://dx.doi.org/10.18549/PharmPract.2020.3.1900
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32802216&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09079-5
http://dx.doi.org/10.1186/s12889-020-09079-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32560716&dopt=Abstract
https://publichealth.jmir.org/2020/2/e19509/
http://dx.doi.org/10.2196/19509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32490846&dopt=Abstract
https://www.jmir.org/2020/5/e19458/
http://dx.doi.org/10.2196/19458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32352383&dopt=Abstract
http://europepmc.org/abstract/MED/32783794
http://dx.doi.org/10.4269/ajtmh.20-0812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32783794&dopt=Abstract
https://publichealth.jmir.org/2020/2/e18700/
http://dx.doi.org/10.2196/18700
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32293582&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Schiick et al

Edited by G Eysenbach; submitted 17.08.20; peer-reviewed by H Moon; comments to author 08.09.20; revised version received
18.09.20; accepted 15.03.21; published 05.04.21

Please cite as:

Schiick S, Foulquié P, Mebarki A, Faviez C, Khadhar M, Texier N, Katsahian S, Burgun A, Chen X

Concerns Discussed on Chinese and French Social Media During the COVID-19 Lockdown: Comparative | nfodemiol ogy Study Based
on Topic Modeling

JMIR Form Res 2021;5(4):€23593

URL: https://formative.jmir.org/2021/4/e23593

doi: 10.2196/23593

PMID: 33750736

©Stéphane Schiick, Pierre Foulquié, Adel Mebarki, Carole Faviez, Mickail Khadhar, Nathalie Texier, Sandrine Katsahian, Anita
Burgun, Xiaoyi Chen. Originally published in IMIR Formative Research (http://formative,jmir.org), 05.04.2021. 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 IMIR Formative Research, is properly cited. The complete bibliographic information,
alink to the original publication on http://formative.jmir.org, as well asthis copyright and license information must be included.

https:/formative.jmir.org/2021/4/e23593 JMIR Form Res 2021 | vol. 5 | iss. 4| €23593 | p. 11
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2021/4/e23593
http://dx.doi.org/10.2196/23593
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33750736&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

