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Abstract

In this paper, we analyze the circulation of disinformative links about the COVID-19
pandemic on Twitter, using a dataset of 159,560 links collected using Twitter’s API
between the months of March and July 2020. By mapping the network and observing
the neighborhood of links and the most shared links, we observed a polarization
and reduction of the circulation of links according to their direction (either pro
hydroxychloroquine or anti hydroxychloroquine). The results also show more activity
in the dissemination of pro hydroxychloroquine links, a group where we could also
find more disinformation and more hyperpartisan media. Likewise, the circulation of
traditional and institutional media is quite reduced in this group, strengthening the
association between hyperpartisan media and disinformation. Therefore, we identified
how the circulation of links on Twitter created an echo chamber structure, and the
cluster favorable to the use of the drug for COVID-19 is associated to disinformation
spread.
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Introduction

One of the major issues faced by public health policies in Brazil is the spread of misinformation,
notably emerging as one of the major challenges in fighting the coronavirus pandemic. Previous research
has shown the importance of social media in this process, for both legitimizing and spreading false or
misleading content (Tucker et al., 2018; Soares et al., 2018). In this sense, this paper aims to analyze the
circulation of disinformation on Twitter focusing on one specific case: the use of hydroxychloroquine as a
cure or as a treatment of proven effectiveness against the virus.

Hydroxychloroquine was often presented in Brazil as an alleged cure for the pandemic, a
prophylactic treatment, or even as a scientifically proven treatment, even though scientific evidence does
not confirm any of those statements.! Thus, much of the content related to the subject was denied by
fact-checking outlets and, therefore, considered disinformation. Even so, the circulation of misleading,
fabricated, or simply false information increased during the first half of 2020 (Recuero & Soares, 2020).
This increase in public channels, such as Twitter, might be important evidence of a possible increase
within private channels (like WhatsApp and Facebook), resulting in a movement contrary and harmful to
state information policies aimed at the collaboration of the population. In this sense, understanding the
circulation of disinformation on Twitter can provide important clues to understand the disinformation
ecosystem on social media, and the coordinated practices (Giglietto et al., 2020) that seek to influence
public opinion against this collaboration, often for political purposes (Recuero & Soares, 2020; Alves,
2019).

In order to understand the phenomenon, we analyzed the circulation of links about
hydroxychloroquine on Twitter between March and July 2020. Our main objective is to understand how
the circulation of disinformative links about the topic occurs on the platform. Specifically, we aim to (1)
explore the structure of this network of interactions, (2) observe the media diets (Benkler et al., 2018)
of each group, and (3) analyze the dynamics of user participation in the circulation of links. Particularly,
our work contributes to the analysis of link sharing on Twitter as a type of information circulation. This
proposal is relevant because we were able to observe in a more specific way the sources and the content

that circulates in this network as a way to analyze the media diets of clusters on Twitter.

Disinformation, Polarization, and Echo Chambers

Collective action and cooperation are key to stop the spreading of Covid-19. In this sense,
governmental actions aligned with communication policies are important to popularize measures to
control the disease and to obtain the collaboration of the population to adopt them. However, political
polarization and disinformation about the topics related to the disease have become a problem in the
control of the virus in Brazil. In this sense, studies have shown that this political polarization affects
individuals’ attitudes and perceptions about the pandemic (Alcott et al., 2020). In the Brazilian context,
the use of hydroxychloroquine also became a polarized discussion, following political views, which led to
the spread of disinformation (Araujo & Oliveira, 2020; Recuero & Soares, 2020). Conspiration theories
related to Covid-19 are also popular and circulate on social media, often motivated by polarization and
political discourse (Bruns et al., 2020; Gruzd & Mai, 2020; Papakyriakopoulos et al., 2020; Uscinski et al.,

t According to PAHO and WHO guidelines from December 2020, “(...) there is no scientific evidence until
this moment that these drugs are effective and safe in the COVID-19 treatment. The available evidence
on the benefits of chloroquine or hydroxychloroquine use is insufficient, most research so far suggests
that there is no benefit and warnings about side effects of the drug have already been issued”. The WHO
claims that the drugs were withdrawn from official tests in May and June 2020, respectively, after several
research results pointed to a lack of evidence that they could help fight COVID-19 and that they were
never recommended as treatment. Retrieved January 29, 2021 from: https://www.paho.org/pt/covid194#-
cloroquina.
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2020). In this sense, in order to explore the spread of disinformation about hydroxychloroquine, we need
to first discuss what we understand by disinformation and polarization, as well as contextualize political
polarization on social media.

In this paper, we understand disinformation as misleading, manipulated, or entirely fabricated
information that is intentionally and has the function of deceiving to obtain some kind of political gain
(Fallis, 2015; Born & Edgington, 2017; Jack, 2017; Benkler et al., 2018). Disinformation is part of a context
of information problems (Born & Edgington, 2017) or information disorders (Wardle & Derakhshan, 2017;
Wardle, 2019), which, together with other information problems, cause damage to the political debate
and the public sphere (Tucker et al., 2018). Disinformation takes advantage of the dynamics of information
circulation on social media and is therefore often associated with social media platforms (Jack, 2017;
Wardle & Derakhshan, 2017). Additionally, disinformation is also favored by political polarization and
radicalization of users (Benkler et al., 2018; Tucker et al., 2018; Recuero et al, 2020).

Political polarization does not take place only on social media. There are authors like Andris et al.
(2015), for example, who identify a historical process of polarization in political contexts. However, research
has observed that political conversations on social media have a strong tendency towards polarization
(Adamic & Glance, 2005; Gruzd & Roy, 2014; Smith et al., 2014; Barbera et al., 2015; Himelboim et al.,
2017; Recuero et al., 2017).

Polarization can refer to either ideological polarization, when two groups have divergent opinions;
as well as affective polarization, when in addition to divergent opinions those two groups also have aversion
to each other (Barberd, 2020). In the case of the present study, our focus is mainly on the structure of the
polarization in network conversations, which presents a divided disposition, with two groups that have
several internal connections but few external connections (Smith et al., 2014; Himelboim et al., 2017).

It is important to also highlight that intense affective polarization can lead to individual
radicalization due to increased aversion between groups. This is part of the argument used by Sunstein
(2001) to propose the idea of echo chambers. Sunstein understands that political groups can create echo
chambers, in contexts in which individuals with similar political views isolate themselves from the rest of
the society and have access only to opinions and information that reinforce their group views. Sunstein’s
proposition has some flaws, starting with the lack of a clear definition of the concept, besides, evidence
suggests that completely isolated groups, like the ones mentioned by Sunstein, are extremely rare (Bruns,
2019).

In this context, several studies show that social network platform users are exposed, to a greater
or lesser degree, to content that is somehow heterogeneous — Guess et al. (2018) and Barbera (2020)
discuss some of them, while Bakshy et al. (2015), Barbera (2015), Flaxman et al. (2016), Dubois & Blank
(2018) and Eady et al. (2019) present empirical evidence. On the other hand, Bail et al. (2018) show
that exposure to heterogeneous information in a scenario of fierce polarization can actually increase the
polarization - yet this is a phenomenon that needs more study, since the evidence so far is controversial
(Barberd, 2020).

In this study, we understand echo chambers as groups that filter the content they share, favoring
information that reinforces a specific political narrative (similarly to Barbera et al., 2015; Recuero et
al., 2017). As highlighted above, we know that those users are exposed at some level to antagonistic
information, and even criticize them in order to reinforce their views (as seen by Larsson, 2019; and Soares
et al,, 2019). Still, information shared by users in an echo chamber represents a media diet that is distinct
from those that are not part of the group. In this sense, the formation of the echo chamber is problematic
because it can create what Benkler et al. (2018) call Propaganda Feedback Loop, that is, an information
ecosystem in which a variety of users (including opinion leaders, hyperpartisan media, etc.) seek ways to
reinforce a specific narrative, often generating more radicalization of users and increasing the circulation

of disinformation.

BRAZILIAN JOURNAL OF COMMUNICATION | PPGCOM-UFF

po



Contracam

BRAZILIAN JOURNAL OF COMMUNICATION | PPGCOM-UFF

These phenomena of reinforcing a specific narrative and reducing the circulation of heterogeneous
content are also connected to hyperpartisanship — as discussed, for example, by Benkler et al. (2018) and
Barbera (2020). In these cases, users who are more radicalized in their political views tend to be more
active in reinforcing a single narrative and share with their networks only information that confirms this
narrative (Soares et al., 2018).

In this context, hyperpartisanship can also affect the polarization structure, making it asymmetric.
This concept proposed by Benkler et al. (2018) is based on the media consumption by some polarized
groups. In asymmetric polarization, one of the groups favors hyperpartisan content and the circulation of
disinformation, while the other group tends to have a more varied information diet and less radicalized
positions. This concept is important for our study since we seek to observe the circulation of disinformation

in a polarized context.

Circulation of disinformation on social media

The study of information circulation aims to map how information spreads. For that, we can study
it from the content that circulates, from the ways the information is shared, or from the role of influencers
(Guille et al., 2013). Online social networks present some features that affect how information circulates
in those places (Guille et al., 2013). Social media platforms can be appropriated for information circulation,
which can be put into circulation either by journalistic outlets or by users. News outlets appropriate these
platforms, as one of the strategies for distributing their content, while users participate in the distribution
process by sharing and commenting on journalistic contents, in an information recirculation (Zago, 2014).
This recirculation results in an effect of spreadable media (Jenkins et al., 2013), which spreads through
different channels and shows up in different timelines. Thus, information circulation on social media
relies on the action of users (Zago & Bastos, 2013), which adopt the resources provided by the social
media platforms (like a retweet or share button) to amplify the visibility of certain contents. On Twitter, in
particular, the retweet is important in the information circulation, since it makes the content circulate in
different user networks (Recuero et al., 2011; Bruns & Moe, 2014). Since Twitter networks are different
(each user chooses who to follow, and this choice influences the content they see), it makes sense to
retweet contents to increase their visibility. Besides, Twitter is a place where social and political events
can be reframed through interpretation and discussion by users (Maireder & Ausserhofer, 2014; Aquino
Bittencourt, 2015). This reframing can be important for the construction of opposing narratives to the
pandemic fighting institutions, offering an alternative narrative justified by disinformation to legitimate
dissonant behaviors (like not using masks or denying the existence of the virus, for example).

The same channels and strategies used to circulate journalistic content can also be used to
spread disinformation. Thus, the very affordances of social media platforms can facilitate the circulation
of disinformation on those platforms. One of the strategies that contributes to this spreadability is the fact
that messages are short, with a limited length (on Twitter, for example, there’s a limit of 280 characters).
Often, what circulates is just the news headline. Clickbaits end up being a strategy widely used in these
spaces, which helps to increase the visibility of disinformation.

The dynamics of information propagation on social media also affect the circulation of political
content. The hegemonic role of journalism in the political debate (Maia, 2008) is challenged, as political
actors and pages of alternative content take part of the visibility from the traditional press in political
discussions on social media (Alves & Albuquerque, 2019; Larsson, 2019). Hyperpartisan media emerges
in this context.

The idea of hyperpartisan media refers to media outlets, normally digital natives, that engage in
political discussion by producing content that is not committed to the ethical norms of journalism, often

using false or manipulated information for political purposes (Benkler et al, 2018; Larsson, 2019; Mourao
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& Robertson, 2019). Among the main strategies for the circulation of disinformation, hyperpartisan media
tend to present what they call an alternative version to traditional journalism (Larsson, 2019). Additionally,
they often join campaigns that aim to defame traditional media, stating that the information shared by
them is untrustworthy (Marwick & Lewis, 2017; Benkler et al., 2018). Other common features of the
hyperpartisan media discourse are sensationalism and clickbaits (Mourdo & Robertson, 2019).

In addition to hyperpartisan outlets, other actors are important in the circulation of disinformation
on social media. Opinion leaders impact the spread of disinformation because they have a reputation with
their audiences (Brennen et al., 2020), thus, opinion leaders end up legitimizing disinformation (Soares et
al., 2018). Political activists, trolls, and bots, on the other hand, help the circulation of disinformation due
to their activities in the network, since they are usually very active, often sharing monothematic content
(Soares et al., 2018; Tucker et al, 2018).

Mapping the sharing of URLs is one way to explore the circulation of disinformation on Twitter, as
they reflect the actions of users engaged in the spread of disinformation, as well as the content generated
by hyperpartisan outlets. In this way, it is possible to explore topics like polarization, echo chambers,
and information consumption in conversation networks about hydroxychloroquine in Brazil. As we have
already mentioned, this is important because the discourse about the topic can influence the individual
perceptions and attitudes towards the pandemic, thus affecting the collective response to stop the spread
of COVID-19.

Methods

As we mentioned, our objective in this paper is to understand the circulation of disinformative
links regarding hydroxychloroquine on Twitter. For that, using the Twitter API, and with the help of Social
Feed Manager (GWU, 2016), we collected a total of 925,537 tweets with the combinations of words
hydroxychloroquine + coronavirus (302,897) and chloroquine + coronavirus (622,640). We collected the
data between March 1st and July 20th, 2020. From this dataset, we filtered 159,560 tweets with URLs,
with a total of 106,222 unique links. From this dataset, we started our analysis.

One of the objectives of this paper is to analyze how the links were shared and if there is a
presence of polarized clusters, that is, to map which groups of users share similar links on the topic. To
that end, we used social network analysis (Wasserman & Faust, 1994; Degenne & Forsé, 1999) on the
data we obtained through Social Feed Manager. This way, we created a bipartite network, with nodes that
represent the URLs and nodes that represent the users who shared them. The edges represent citations to
the links. Thus, if the same user mentioned more than one link, the user will appear connected to several
nodes. The number of mentions to each link was also measured to compose the indegree, as well as the
number of times that users mentioned the links (outdegree). We calculated indegree and outdegree to
observe the visibility structure created for these different contents, as well as the node activity and the
possible presence of groups of nodes mentioning more than one link.

Then, we used a community algorithm (Blondel et al., 2008) to aggregate the communities of
most shared URLs and those users who shared them. Thus, users that shared the same URLs composed
the clusters. Our objective was to understand which links are shared by different groups and whether
there is some type of polarization. We also examined more closely the most popular clusters. This specific
analysis of each cluster allowed us to analyze the dynamics of user participation, that is, how their activity
affects the circulation of links.

In order to understand how the links circulated, we analyzed the 100 URLs most shared on the
main clusters of the graph. This subset was arbitrary, based on the most shared links in the dataset. These
links were analyzed and classified (1) according to the type of outlet they came from (hyperpartisan,

journalistic, institutional, or social media links — which point to other channels); (2) according to the
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content (whether or not it included disinformation), based on manual coding; (3) whether or not they
supported the discourse of using hydroxychloroquine as treatment or prevention for COVID-19. With this
analysis, we could explore the media diets of each group.

Tests with hydroxychloroquine showed promising results at the beginning of the pandemic;
however, further studies showed the ineffectiveness of the drug in the treatment of COVID-19 and
the World Health Organization decided to end the tests with the drug.? We considered this situation
in the analysis of the links, particularly regarding information from the time that the ineffectiveness of
hydroxychloroquine was still uncertain. This appears on the examples below, that we selected to illustrate

how we coded the data:

GauchaZH: “Brazil supplies hydroxychloroquine for severe cases of coronavirus, says
Mandetta” (03/20/2020).3

Jornal da Cidade Online: “RBS owner, Globo affiliate, heals from Coronavirus with drug
defended by Bolsonaro” (03/26/2020).*

Even though both links bring a discourse favorable to hydroxychloroquine for treatment or
prevention of COVID-19, there are important differences between them. The first link is from GauchaZH, a
traditional media outlet, and only reproduces the information from the then Minister of Health, Henrique
Mandetta. Therefore, this was not considered disinformation because the medication was still being
tested, and the news piece itself highlights another statement from Madetta: “The Minister warns that
the medication is experimental, has strong side effects, and that the population should not go out and
buy the product”. The second link, however, comes from a hyperpartisan outlet, Jornal da Cidade Online.
Further, the framing is used to favor a pro-Bolsonaro narrative and presents hydroxychloroquine as a cure
for COVID-19. The same framing is reproduced throughout the text from this link, so we considered it

disinformation.

Analysis

The first thing we observed after drawing the network based on the community algorithm is
the presence of two groups (two clusters) strongly demarcated on the network (Graph 1). In this graph,
we have the network demarcated with red nodes (users) and blue nodes (links). The red nodes are the
majority; however, we also have several blue nodes, that is, the network is composed mostly of users that
mentioned a lower number of URLs. The graph based on community shows two clusters of nodes that
tend to share the same URLs within their groups, and that the URLs that circulate in one group usually
do not circulate in the other. Thus, the algorithm indicates that even though we have a few connections
between both groups, most connections take place within the clusters and not between them. This is the
typical structure of a polarized network (Smith et al., 2014; Hibelboim et al., 2017). It also implies that, in
the period we analyzed, there are quite explicit limitations on the circulation of content between different

groups of users.

2 Retrieved January 29, 2021 from: https://www.bbc.com/portuguese/internacional-53341198.

3 Retrieved January 29, 2021 from: https://gauchazh.clicrbs.com.br/coronavirus-servico/noticia/2020/03/
brasil-fornece-hidroxicloroquina-para-casos-graves-de-coronavirus-diz-mandetta-ck80u64bc00ft0109dz-
bf48rs.html.

4 Retrieved January 29, 2021 from: https://www.jornaldacidadeonline.com.br/noticias/19554/dono-da-r-
bs-afiliada-da-globo-cura-coronavirus-com-remedio-defendido-por-bolsonaro.
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Graph 1 - Clusters that circulated tweets with URLs. Rede nodes are Twitter accounts. Blue nodes are
URLs

Source: created by the authors

In order to better understand both clusters, we analyzed the top 100 URLs that circulated the
most within each of them. We will call the first cluster pro-hydroxychloroquine, since the discourse that
circulated on it was favorable to authorizing the use of the drug to treat coronavirus. From the 100 links,
97 defended, to some extent, the use of the drug, either as a cure or as a treatment, or implied that people
that received treatment with hydroxychloroquine only survived because they used the drug. Only three
URLs, from institutional and journalistic outlets, pointed to the lack of data to support the indiscriminate
use of the drug.

In this cluster, among the 100 most circulated URLs, we have 72 with some type of disinformation,
and 28 without it. All the URLs that contained disinformation came either from hyperpartisan media (N=64)
or social media (N=14), while the URLs with verified information came mostly from traditional media
(N=20) and institutional pages (N=2). Only two URLs from hyperpartisan media did not contain any type
of disinformation, which means that all other 62 URLs contained disinformation. Noteworthily, URLs from
journalistic outlets that circulated on this cluster featured news supporting the pro-hydroxychloroquine
discourse (for example, news pieces about politicians who claimed that they were cured of the virus
by using the drug). That is, even though they were not strictly false information, they contribute to the
disinformative discourse in the sense that they do not make any type of remark about this content that

frames the use of the drug as a cure.
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Among the hyperpartisan media that circulated in the pro-hydroxychloroquine group, we
identified, for example, Jornal da Cidade Online, Conexdo Politica, and Brasil sem Medo. Those outlets
are frequently associated with a far-right discourse, particularly linked to Jair Bolsonaro. Thus, we see
the hyperpartisan character of the discussion about hydroxychloroquine in the group that is favorable to
its use, in addition to the influence of political polarization in the discussion (as also seen on Recuero &
Soares, 2020).

In the other cluster, which we will call anti-hydroxychloroquine, we see mostly a discourse that
discredits the use of the drugin the treatment of coronavirus. In this group, we observe a greater circulation
of journalistic outlets (N=80) and institutional media (N=10), with only five hyperpartisan media and five
tweets with content from social media. We can also see a smaller presence of disinformation (only seven
links), from which four come from hyperpartisan media, two from institutional media (which reproduced
disinformation from hyperpartisan websites), and one content from social media.

The majority of the sources in the anti-hydroxychloroquine group are traditional media outlets
(like G1, Exame, UOL, Folha de S.Paulo, and others). Among the hyperpartisan media, we can see pages
associated with a discourse from the left, like Didrio do Centro do Mundo and Carta Campinas, which are
also responsible for a portion of the disinformative links in this groups. This reinforces the influence of

political polarization on the discussion and its association with hyperpartisanship.
Table 1 summarizes the findings.

Table 1 - Content and outlets data

Disinformation 72 7
Verified information 28 93
Hyperpartisan media 64 5
Journalistic outlets 20 80
Institutional media 2 10
Social media 14 5

Source: created by the authors

These data show important asymmetries in the information diet (Benkler et al., 2018) of those
who consume and share content related to COVID-19 on Twitter. In the first case, the disinformation is
strongly associated with the consumption of hyperpartisan media (since almost all disinformation we
found is related to them) and with social media content (notably YouTube). In the second group, however,
most of the links that circulated came from journalistic outlets and institutional media (for example,
websites for companies, universities, and ministries). In this group, we can see a much lower consumption
and circulation of hyperpartisan media which, although they are typically associated with disinformation,
also circulate true content. Compared to the first group, this group is less exposed to disinformation.

Among the links that support the use of hydroxychloroquine, we see mainly references to
statements by president Bolsonaro, health ministers, and other authorities, as well as content in a format
that points to studies that, allegedly, would show that the drug kills the virus. Among the links that disprove
this use, on the other hand, we see, mainly, factual content, such as the withdrawal of the French study
that allegedly proved the effectiveness of hydroxychloroquine, the fact that WHO did not recommend
using the medication for trials, and links to scientific journals.

When we observe the most circulated outlets in each cluster, we see that the one with more

o]
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disinformative URLs has more hyperpartisan media circulating, and, also, a reduction (or replacement)
of the circulation of journalistic outlets, similarly to what was observed by other authors (Alves &
Albuquerque, 2019; Larsson, 2019). The presence of hyperpartisan media, thus, seems to be strongly
associated with the circulation of disinformation.

From this dataset, we can also observe that there are important differences in the structure of both
clusters. The first cluster, pro-hydroxychloroquine, for instance, is larger than the second (Table 2). This
indicates that more nodes shared the same links in the first cluster when compared to the second group.
That is, there is a stronger concentration of connections to the same URLs in the pro-hydroxychloroquine
group. While the first cluster has an average of 1.7 connections per node, the second has an average of
1.5 connections per node.

Table 2 - Data for the clusters on the network

Pro-hydroxychloroquine Cluster Anti-hydroxychloroquine Cluster
Nodes 41,601 25,849
Unique Connections 70,030(68,507 unique connections) 38,954 (37,715 unique connections)

Source: created by the authors

This difference is also present in the distribution of connections by node (Graphs 2 and 3).

Graph 2 — Pro-hydroxychloroquine cluster Graph 3 — Anti-hydroxychloroquine cluster
Cluster pro hidroxicloroquina Cluster Anti Hidroxicloroquina
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Labels: Horizontal axle = number of connections; | Labels: Horizontal axle = number of connections;
vertical axle = number of nodes that shared the | vertical axle = number of nodes that shared the
same connection same connection

Source: Created by the authors

Additionally, both clusters have a very active group of nodes, which posted more than five tweets
with links to different outlets during the period we analyzed. This means that there are actors that are
involved in the spread of disinformation, however, not sharing the same content several times, but instead
sharing several different URLs with similar disinformative content. In the anti-hydroxychloroquine group,
some users shared several different URLs that disprove the effectiveness of the use of the drug.

In the anti-hydroxychloroquine cluster, we identified 764 URLs with more than one connection
(Graph 3) and a total of 68,506 links. In the pro-hydroxychloroquine cluster, we identified 1,172 URLs with
more than one connection (Graph 2), with a total of 37,716 links. That is, the pro-hydroxychloroquine
cluster is more active in sharing the same URLs, which can also be seen on the network showing the most
active users (Graphs 4 and 5). These data can indicate a greater activity in terms of sharing different links
that reproduce the same story, which could be a possible strategy employed by the pro-hydroxychloroquine
cluster to reduce the visibility to spam and coordination filters from Twitter. Thus, we observed that the

10
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pro-hydroxychloroquine cluster has a larger number of very active nodes, which are responsible for
mentioning several of the most shared URLs, increasing the closure of the network.

Graph 4 — Pro-hydroxychloroquine cluster Graph 5 — Anti-hydroxychloroquine cluster

Label: Nodes with more than 5 tweets with links | Label: Nodes with more than 5 tweets in the anti-
in the pro-hydroxychloroquine cluster. hydroxychloroquine cluster.

Source: Created by the authors.

The data also point to the formation of echo chambers (Sunstein, 2001) that seem to foster a
certain opposition to each other (Barbera, 2020), an indication of affective polarization. For example, in
the cluster that circulates the discourse that supports the use of hydroxychloroquine as a scientific cure
or treatment against COVID-19, the absence of content that dispute this affirmation is notable. It is not
that those links don’t exist; there are three links that frame hydroxychloroquine as harmful. However,
those links have an outdegree of 6, 3, and 3 (a total of 12 connections), which means that they received
very few retweets when compared to the other links (which have a total of 511 connections). On the
other hand, in the group where links against the use of the drug circulate, we can also see a total of
three links that support the use of the medication, with a total of 14 connections (5, 5, and 3), out of a
total of 624. This shows the strength in replicating content that agrees with one point of view on the pro-
hydroxychloroquine cluster, reducing the circulation of content that disproves the disinformation.

Thus, one important feature of this network is the existence of a great difference between the two
groups, in which those users that circulate disinformation do not circulate verified information. This also
means that the audience of those users that share disinformation has reduced contact to the content that
could deny it — maybe this contact, when it happens, ends up precisely increasing the polarized feeling
(Bail et al., 2018). Our results show that polarization fosters opposite feelings towards hydroxychloroquine,
to the point that one group has to rely on disinformation to support the use of the drug, mainly through
the circulation of hyperpartisan URLs that reinforce the disinformative discourse. Therefore, we can say
that the polarized structure and the differences in the media diet of the groups can result in a lack of
coordination in fighting the pandemic, since opposing groups seem to nurture opposing feelings about the
topics related to COVID-19, similarly to what was observed by Allcott et al. (2020).

Final remarks

In this research, we analyzed the circulation of disinformative links about the use of
hydroxychloroquine as a cure or treatment for COVID-19. To do so, we analyzed how the URLs related
to both truthful information and misleading or false information were shared, what types of content

appeared, and if there were clusters in the network.

11

BRAZILIAN JOURNAL OF COMMUNICATION | PPGCOM-UFF

po



Contracam

Our results point to a polarized network, in which anti or pro-hydroxychloroquine links practically
do not circulate in a different neighborhood. This result contemplates our first objective, which was to
observe the network structure. This element strongly suggests the presence of echo chambers, which act
towards an affective polarization. The increased activity of sharing links associated with disinformation
and favorable to the use of hydroxychloroquine also suggests a collective action to give visibility to a
particular disinformative discourse, which is backed by alternative or hyperpartisan outlets, where there
is an absence of traditional media outlets. Thus, we can also see important evidence of the connection of
this type of outlet with the spread of false or misleading content. These results contemplate our second
and third objectives: to analyze the media diet of the identified clusters and the participation dynamics of
the users in each group.

This study contributes to understanding how partisanship, polarization, and the action of very
active users can negatively influence the circulation of truthful content, which would allow the population
to engage with public policies to fight the disease. Another important contribution of our research is the
fact that the links circulate within neighborhoods, in which informational links circulate among actors that
shared other informational links, whereas disinformative links circulate near other disinformative links.
Thus, we identified that groups with polarized feelings towards hydroxychloroquine only reproduce (share)
URLs aligned with their positions. Particularly, we contribute with the use of a methodology that analyzes
link circulation on Twitter. This type of analysis is important to understand how journalistic information
and disinformation circulate on Twitter and can be used to explore other similar cases. Moreover, we were
able to analyze media diets in a more specific way, since we could identify the sources and characterize
the content of the most shared links on the network. Unlike tweets in general, which may include several
types of content, the links we found are closer to information, since, mostly, they are used to provide
access to journalistic outlets, hyperpartisan media, and institutional sites.

Mapping how links are shared is a way of understanding information circulation (Guille et al.,
2013), although limited in the sense of studying only a snapshot of the network over time. Future studies
can identify the role of influencers and users who share this information — as observed by Jenkins et al.
(2013), the boundaries between the roles of producers, distributors, and consumers become blurred in
the spreadable media. Thus, identifying who are those actors can contribute to a better understanding
of the process of spreading disinformation on social media. As we showed in this paper, some actors are
very active in the practice of sharing different disinformative links, which may imply a different strategy for
coordinating the spread of disinformation (which has been shown by other authors as something usually
related to the automatic replication of a single link).
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