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ARTICLEINFO ABSTRACT

Keywords: Background: As COVID-19 spreads worldwide, an infodemic - i.e., an over-abundance of information, reliable or
Global Communication not — spreads across the physical and the digital worlds, triggering behavioral responses which cause publie
Infodemic

health concern.

Methods: We study 200 million interactions captured from Twitter during the early stage of the pandemic, from
January to April 2020, to understand its socio-informational structure on a global scale.

Findings: The COVID-19 global communication network is characterized by knowledge groups, hierarchically
organized in sub-groups with well-defined geo-political and ideological characteristics. Communication is mostly
segregated within groups and driven by a small number of subjects: 0.1% of users account for up to 45% and 10%
of activities and news shared, respectively, centralizing the information flow.

Interpretation: Contradicting the idea that digital social media favor active participation and co-creation of online
content, our results imply that public health policy strategies to counter the effects of the infodemic must not
only focus on information content, but also on the social articulation of its diffusion mechanisms, as a given
community tends to be relatively impermeable to news generated by non-aligned sources.
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Fig. 3. Functional organization of the COVID-19
communication network. User accounts are
enriched by the type of information they share,
quantified from the classification of URLs appended
to their messages during the observational period.
We have two types of information: one, shown in the
top panel, related to the media source classification
provided by human experts in terms of: mainstream
media, science, political, fake /hoax, conspiracy/junk
science, clickbait and satire; another one, shown in
the bottom panel, providing a finer classification of
political media sources in terms of ideological
orientation (left, left-center, neutral (least biased),
right and right-center).
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Social Centralization: Gini coefficient

% of Social Actions
% of News Shared

01 Mews Centralization: Gini Coefficient

0 T T L} T T T T T T T T T T T
0.1 1 5 10 20 25 50 0.1 1 5 10 20 25 50
% of Unique Users % of Unique Users

Fig. 4. Social activities and information sharing is highly centralized rather than decentralized. Left: The fraction of social activities versus the fraction of unique
users they involve is shown by box plots encoding the distribution across distinet groups and transparent points encoding the empirieal values. The analysis reveals
that a median of about 20% of activities involves only 0.1% of accounts, whereas up to 50% of activities are accounted for by 1% of users, denoting a striking
centralization of actions. The inset shows the distribution of the Gini coefficient, an independent measure to quantify distribution inequality, with an average of 0.72
which is dramatieally high. Right: as for the left panel but considering the fraction of news shared instead of social actions. Again, a high centralization is observed,
with 1% of users accounting for up to 25% of circulating news (median of about 20%), and an average Gini coefficient of 0.65, still very high.
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Fig. 6. Aggregated statistics of the roles and types of
the top 20 most active accounts for each group.
Thanks to our annotation (see Methods) we gain
insights on the most active users leading the Twitter
conversation about COVID-19 in different commu-
nities. Users are labeled according to the different
role played (left panel) and their types (right panel):
i) institutional (e.g., public communication, news
media agencies); ii) human (e.g., bloggers, journal-
ists, politicians, physicians and trolls); and iii) bots
functional (news blogs and automated trolls). Offi-
cial accounts of institutional news media are the
most present, followed by trolls (about 90% are bots)
and accounts handled by communication pro-
fessionals (automated news blogs, human bloggers,
journalists, politicians and public communication
agencies). A very minor role is played by health and
science experts (physicians, professors and scien-
tists). Note that the last row in the left panel refers to
non-annotated users.
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Fig. 7. Statistics of the geographical origin of the top 20 most active accounts for a selection of groups. The 20 groups, whose most active influencers belong to more
than a single country, are shown. For graphical reasons we excluded the group 105 “Germany™, with 19 influencers from Germany and one from Mongolia, while all
other 23 groups have only a single country rep d (see v Materials). The donut charts show the distribution of accounts’ nationalities for each
group, where INTER stands for international. In some cases the distribution is heterogeneous, like for groups discussing international news. Discussion around
Venezuela polities also involves various influencers from Latin America. The peculiar community of K-Pop fans, while centered around a large fraction of South
Korean influencers, breaks cultural and linguistic borders being, together with the “Nigeria news” group, the community with the most diverse influencer origins.
Notice how the most heterogeneous groups often present highly peculiar mixes of countries that seem to reflect complex geopolitieal patterns.
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Figure 2. Violin plot visualizations of the “H-Index” for user popularity. A higher H-index
indicates that a user (i.e. a red point for r/flatearthsociety and a green point for the forum.tfes.

org) is more influential.
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Figure 3. Box plots visualizations of (a) the

“Flesch Reading Ease Index,” which assesses how

easy a text is to read (on the right). A higher index indicates simpler text. (b) The “Index of
Difficult Word Usage” (on the left). A higher index indicates more complex text.
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