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Don’t talk to strangers? The role of network composition, WhatsApp groups, and 
partisanship in explaining beliefs in misinformation about COVID-19 in Brazil
Patrícia Rossini and Antonis Kalogeropoulos

ABSTRACT
The spread of disinformation has been a topic of heightened concern, particularly during the 
COVID-19 pandemic, as the response to a public health crisis relies on the ability for public officials 
to inform citizens. Using a representative two-wave panel of internet users in Brazil, we examine 
the relationship between pathways to information, WhatsApp use, and the persistence of mis-
informed beliefs about the pandemic. We find a strong relationship between presidential support, 
right-wing news sources, and participating in WhatsApp groups with strangers, and becoming 
more misinformed over time. Conversely, most media diets (traditional news media, social media 
and WhatsApp for news) had no effect. However, Bolsonaro supporters, using WhatsApp and 
Facebook for news was strongly associated with increasing and persistent misinformation. Our 
findings provide further evidence that political leaders undermine a country’s ability to respond to 
a pandemic insofar as they breed mistrust in other institutions by instrumentalizing public health 
measures to win political fights.
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The spread of mis- and disinformation on social 
media has been the focus of scholarly attention in 
the past few years, primarily motivated by a series 
of political events, from the Brexit referendum in 
the UK to recent electoral cycles in the US, Brazil, 
UK, and India (Badrinathan, 2021; Guess, Nagler, 
& Tucker, 2019; Machado, Kira, Narayanan, 
Kollanyi, & Howard, 2019; Vaccari, Chadwick, & 
Kaiser, 2022). Amidst societal concerns around the 
amount of false information social media users are 
exposed to (Guess, Nagler, & Tucker, 2019), the 
challenges in correcting misinformed beliefs (Bode 
& Vraga, 2015), and the role of politically moti-
vated disinformation campaigns in spreading false-
hoods (Wooley & Howard, 2018), the COVID-19 
pandemic contributed to shifting concerns abound 
misinformation from politics to health and well-
being, inspiring a prolific research agenda (Chen, 
Chen, Zhang, Meng, & Shen, 2020; Motta, Stecula, 
& Farhart, 2020; Stecula & Pickup, 2021) The 
World Health Organization repeatedly warned 
about the danger of misleading content circulating 
about the pandemic, and the spread of false, inac-
curate, or completely made-up claims on social 
media and messaging applications posed 

a challenge to governments’ and health authorities’ 
ability to inform the public and harness support for 
the public health measures needed to curb the 
spread of the virus (Enders, Uscinski, Klofstad, & 
Stoler, 2020). This is particularly concerning 
because the restrictions to public life have led to 
a surge in the search for news and information 
online (Van Aelst et al., 2021), increasing the like-
lihood of being exposed to false or misleading 
information about COVID-19.

Social media platforms took proactive measures 
to pre-bunk, moderate, and exclude falsehoods 
about the pandemic (Krishnan, Gu, Tromble, & 
Abroms, 2021). However, in countries such as 
Brazil, people are increasingly turning to private 
mobile messaging applications like WhatsApp to 
get information and to talk about the news 
(Newman, Fletcher, Schulz, Andi, & Nielsen,  
2020), raising concerns about the quality and relia-
bility of the information that circulates on the plat-
form given the limitations of content moderation 
in encrypted spaces (Resende et al., 2019).

In countries where political polarization has 
shaped public responses to COVID-19, beliefs in 
misinformation may also be influenced by 
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ideology. In Brazil, governors in several states 
clashed with the Federal Government over actions 
to address the pandemic, and former president Jair 
Bolsonaro downplayed the risks of the virus and 
promoted solutions that had no scientific support 
(Ricard & Medeiros, 2020). Emerging research sug-
gests that the politicization of the pandemic has 
detrimental effects on the public. In the US, scho-
lars found that Republicans and those who approve 
of former president Trump were more likely to 
believe in conspiracies about the virus and to be 
less compliant with public health guidelines 
(Enders, Uscinski, Klofstad, & Stoler, 2020; 
Jamieson & Albarracin, 2020; Uscinski et al., 2020).

In this context, this study investigates the ante-
cedents of beliefs in COVID-19 misinformation 
and the predictors of increased beliefs in such fal-
sehoods over time, leveraging a two-wave online 
panel survey (NW2 = 1,378) in Brazil. We find that 
using alternative news sites, participating in 
WhatsApp groups with weak or non-existing ties, 
and being a Bolsonaro supporter are significant 
predictors of holding misinformed beliefs about 
COVID-19, in general, as well as of becoming 
more misinformed over time. Surprisingly, using 
traditional news outlets, social media, or 
WhatsApp for news had no significant effects on 
holding misinformed beliefs across our whole sam-
ple. However, we found that for Bolsonaro suppor-
ters, WhatsApp and social media news use could 
lead to more detrimental outcomes over time, 
highlighting the importance that ties and algorith-
mic amplification of specific types of content have 
in these platforms. These results suggest that the 
polarized response to the pandemic in Brazil con-
tributed to confusing – and ultimately misinform-
ing – the population.

Pathways to COVID-19 (mis)information: news, 
social media & messaging apps

The coronavirus pandemic has intensified scholar-
ship around the role of social media in the spread 
of conspiracy theories and misinformation 
(Bridgman et al., 2020; Chen, Chen, Zhang, 
Meng, & Shen, 2020; Enders, Uscinski, Klofstad, 
& Stoler, 2020). Several studies have highlighted 
a high prevalence of beliefs in conspiracies about 
COVID-19 in the United States, reaching between 

30% and 50% of the population (Bridgman et al.,  
2020; Jamieson & Albarracin, 2020; Motta, Stecula, 
& Farhart, 2020; Stecula & Pickup, 2021; Uscinski 
et al., 2020). Among the causes of holding conspi-
racy beliefs, scholars have highlighted the role of 
ideological and partisan predispositions (Jamieson 
& Albarracin, 2020; Uscinski et al., 2020), and 
populist attitudes (Stecula & Pickup, 2021).

Considering the news media’s centrality in 
informing the public in contemporary democracies 
(e.g. Carpini & Keeter, 1993), research also consid-
ered the role of the news media in informing the 
public during the COVID-19 pandemic (Van Aelst 
et al., 2021). With regards to misinformation and 
knowledge about the pandemic, findings are 
mixed: while some scholars have found a positive 
association between broadcast and cable news use 
and knowledge about COVID-19 (Jamieson & 
Albarracin, 2020), others found no evidence that 
the use of mainstream news media can mitigate 
beliefs in misinformation about COVID-19 
(Motta, Stecula, & Farhart, 2020). Recent evidence 
from a comparative panel study in Brazil, India, 
and the UK suggests a more positive outlook, with 
news use being, in some cases, associated with 
greater awareness of misinformation about 
COVID-19, and with weakened beliefs in false-
hoods – contingent on the use of particular outlets 
and modality (online, offline) (Altay, Nielsen, & 
Fletcher, 2023). Their study also finds that, over 
time, news use is associated with political knowl-
edge, arguing that, ultimately, news can help miti-
gate misinformation.

Mixed findings about the role of mainstream 
media, knowledge, and misinformation are not 
particular to the pandemic. Moreover, it is impor-
tant to highlight that most studies of COVID-19 
and media diets were based on cross-sectional sur-
vey data at the beginning of the pandemic, in 2020, 
which may have affected findings insofar as knowl-
edge is developing rapidly. With the exception of 
Altay, Nielsen, and Fletcher (2023), there is little 
evidence of the incremental effects of news use on 
misinformation. Considering the long-established 
relationship between news use and political knowl-
edge (de Vreese & Boomgaarden, 2006; Moeller & 
de Vreese, 2019), we investigate the impact of tra-
ditional news use in mitigating misinformation, 
hypothesizing that, over time, people who consume 
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traditional news outlets more frequently will 
become less misinformed about COVID-19.

H1 Traditional news use will be negatively corre-
lated with holding misinformed beliefs about 
COVID-19 over time.

In addition to traditional news use, the rise of 
partisan news sources has the potential to affect 
how people get news about the pandemic. 
Research has found a strong association between 
the consumption of conservative media outlets and 
holding conspiratorial beliefs about COVID-19 in 
the US (Stecula & Pickup, 2021), which may be 
associated with the role that such outlets played 
in spreading misinformation about the pandemic 
(Motta, Stecula, & Farhart, 2020). Based on these 
findings, we hypothesize that partisan sources will 
lead to increases in misinformed beliefs over time.

H2 People who use partisan online sources will be 
more likely to hold misinformed beliefs about 
COVID-19 over time.

Traditional news use is declining in many coun-
tries – something that can be partially attributed to 
the rise of more complex digital media diets that 
include social media (Newman, Fletcher, Schulz, 
Andi, & Nielsen, 2020). As a result of the changes 
in the information environment, there has been 
a plethora of studies investigating the role of social 
media in the spread of false information (Guess, 
Nagler, & Tucker, 2019; Valenzuela, Halpern, Katz, 
& Miranda, 2019), as well as the detrimental effects 
of exposure to, and engagement with, information 
on social media (Guess, Nagler, & Tucker, 2019; 
Thorson, 2016; Valenzuela, Halpern, Katz, & 
Miranda, 2019).

Social media use became particularly prominent 
during the pandemic (Theocharis et al., 2021; Van 
Aelst et al., 2021), as restrictions on social life 
increased the amount of time people spend online 
(Nielsen et al. 2022). Scholars have investigated the 
extent to which social media contributes to the 
circulation of COVID-19 misinformation, includ-
ing beliefs in falsehoods and conspiracies 
(Bridgman et al., 2020; Theocharis et al., 2021). 

Scholars have also found that websites associated 
with “low quality” content, compared to traditional 
news sources, are more likely to share misinforma-
tion on Twitter, and such content is itself more 
likely to be shared by users than high-quality 
sources (Singh et al., 2020), thus increasing the 
possibility that social media users would be 
exposed to low-quality information about the pan-
demic. In the United States, Jamieson and 
Albarracin (2020) found a significant relationship 
between using Facebook, Twitter, or YouTube, and 
believing in a series of misperceptions about the 
pandemic. A comparative study of 17 European 
countries provided further evidence that social 
media use for news may lead citizens to become 
misinformed but noted that this was only true for 
YouTube, Facebook, and messaging services, but 
not Twitter (Theocharis et al., 2021). These find-
ings bring us to our third hypothesis:

H3 Using social media for news will be positively 
associated with holding misinformed beliefs about 
COVID-19 over time.

This research agenda has been primarily focused 
on Twitter and Facebook, but there is emerging 
evidence that mobile messaging applications are 
important venues for informal conversations 
about news and current or political affairs (Gil de 
Zúñiga, Ardèvol-Abreu, & Casero-Ripollés, 2019; 
Valeriani & Vaccari, 2018; Vermeer, Kruikemeier, 
Trilling, & de Vreese, 2020) – as well as sources of 
misinformation (Resende et al., 2019). WhatsApp 
is an encrypted private messaging application that 
allows people to connect with their phone contacts 
in one-to-one and group chats. The app is the most 
popular message application in the world, with 
two billion users in 2020 (WhatsAspp, n.d..), and 
is particularly prominent in the Global South.

Messaging applications are notably different 
from public or semi-public social media platforms 
(e.g., Facebook, Twitter). First, there is no news 
feed, and all communication and information shar-
ing takes place in one-to-one or group chats, pri-
marily with close friends and family members 
(Karapanos, Teixeira, & Gouveia, 2016). Second, 
messages are encrypted, meaning that scholars can-
not get access to what is shared on the platform and 
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are unable to reconstruct information-sharing net-
works (Rossini, 2023). Third, information discov-
ery from reliable sources is limited due to the lack 
of “public” profiles and pages, and information 
feeds. Finally, there is no algorithmic filtering or 
amplification, meaning that users are the only 
actors responsible for making information circu-
late among private chats and groups.

These affordances1 mean that accessing news on 
WhatsApp is fundamentally different from public 
social media platforms. They also mean that 
WhatsApp might provide a fertile ground for mis-
information to circulate unchecked: unlike 
Facebook or Twitter, WhatsApp cannot use con-
tent labels or provide additional information about 
the source to prevent users from believing in false 
information. While the platform has implemented 
measures to curb the spread of falsehoods, such as 
restricting content-forwarding and adding labels to 
warn users about viral sharing, content is largely 
unmoderated compared to public social media 
platforms (Theocharis et al., 2021).

This is particularly relevant in the context of the 
COVID-19 pandemic. The threats to public health 
posed by misinformation about the pandemic have 
led social media companies such as Facebook and 
Twitter to take measures to curb health-related 
misinformation, increasing fact-checks and con-
tent takedowns of false and misleading informa-
tion, as well as proactively linking official public 
health sources to posts about COVID-19 
(Krishnan, Gu, Tromble, & Abroms, 2021). But 
there are important differences in how platforms 
dealt with misinformation in private apps: while 
platforms such as Facebook, Twitter, Instagram, 
and YouTube had explicit rules prohibiting misin-
formation, the same was not true for WhatsApp 
and Facebook Messenger (Krishnan, Gu, Tromble, 
& Abroms, 2021).

Prior research has not investigated the extent to 
which relying on messaging platforms can affect 
people’s beliefs in falsehoods. The intense use of 
WhatsApp for news in Brazil is potentially proble-
matic, as WhatsApp users are frequently exposed 
to misinformation (First Draft, 2019; Rossini, 
Stromer-Galley, Baptista, & Oliveira, 2020). The 
concern with misinformation on WhatsApp has 

led the Brazilian Ministry of Health to set up 
a hotline on the app for users to forward dubious 
information, which was fact-checked and made 
available on the ministry’s website – but the service 
was deactivated in July 2020.2

It is relevant to note that an increasing num-
ber of news outlets now use WhatsApp as 
a distribution channel as well as an engagement 
channel (Boczek & Koppers, 2020), and 
research has also found that messaging applica-
tions provide new venues for journalists to 
engage with the public – what Kligler- 
Vilenchik and Tenenboim have described as 
a meso news-space (Kligler-Vilenchik & 
Tenenboim, 2020). In Brazil, fact-checking 
agencies also use WhatsApp bots for users to 
fact-check messages they receive (First Draft,  
2019). To our knowledge, there is no publicly 
available data about how many people sub-
scribe to news channels on WhatsApp, and 
only a minority of highly engaged users would 
be expected to participate in such spaces 
(Kligler-Vilenchik & Tenenboim, 2020). Thus, 
while scholars have noted an increase in jour-
nalistic uses of messaging apps, concerns about 
the quality and accuracy of the information in 
the app are similar to those projected on social 
media platforms, with the added challenge that 
content-based interventions are not feasible in 
encrypted environments. Limited research has 
suggested that there is a positive relationship 
between using WhatsApp for news and believ-
ing in conspiracies about COVID-19 in Europe 
(Theocharis et al., 2021). Considering the per-
vasiveness of WhatsApp use among Brazilians, 
and higher reliance on messaging apps for news 
compared to many European countries 
(Newman, Fletcher, Schulz, Andi, & Nielsen,  
2020), we hypothesize that relying on 
WhatsApp for news will likely increase beliefs 
in misinformation about the pandemic over 
time.

H4 Using WhatsApp for news will be positively 
associated with holding misinformed beliefs about 
COVID-19 over time.
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Political ideology and misinformation

The response to the coronavirus pandemic has been 
highly polarized in countries such as the United States 
and Brazil, where government and opposition have 
consistently clashed about the correct approach to 
mitigate the public health threat posed by COVID- 
19. The polarization is evident in public opinion poll-
ing – Trump’s approval ratings sank amidst his hand-
ling of the pandemic (Whitesides, 2020), and 
Bolsonaro’s approval ratings were also heavily 
impacted (Reuters, 2021). Evidence from the US sug-
gests that partisan alignment may help understand 
why people believe in conspiracies and misinforma-
tion about COVID-19. For instance, a survey in 
March 2020 found that Democrats were more likely 
to know that COVID-19 was more lethal than the flu 
and Republicans were more likely to believe that the 
Center for Disease Control was exaggerating the threat 
of the coronavirus to hurt President Trump (Jamieson 
& Albarracin, 2020). Uscinski et al. (2020) found that 
partisan and ideological predispositions were 
a relevant predictor of beliefs in two conspiracy the-
ories – namely, that the virus had been fabricated and 
that the threat had been exaggerated. Stecula and 
Pickup (2021) also found a strong association between 
the consumption of conservative media outlets and 
holding conspiratorial beliefs about COVID-19, with 
the stronger effects for those scoring high in populist 
attitudes and being consistent across party lines, sug-
gesting that partisanship or ideology alone may 
obscure other predictors of conspiratorial beliefs.

While polarization has shaped the political 
response to COVID-19 in Brazil, research has not 
investigated its consequences in relation to misinfor-
mation and has primarily focused on the content of 
information posted on social media. Given the asso-
ciation between Bolsonaro’s rhetoric and disinforma-
tion about the pandemic circulating on WhatsApp 
(Soares, Recuero, Volcan, Fagundes, & Sodré, 2021), 
as well as his declared support for conspiracies and 
unproved methods to combat the pandemic, investing 
government resources in “preventive measures” (e.g. 
drugs proven not to cure the disease) instead of sup-
porting lockdown and vaccination (Ricard & 
Medeiros, 2020), we ask the extent to which support 
for the (former) president, as well as ideology, might 

affect people’s susceptibility to misinformation. 
Considering emerging evidence from the US that 
partisan alignment might help explain belief in con-
spiracies about the pandemic (Jamieson & Albarracin,  
2020; Motta, Stecula, & Farhart, 2020), we ask whether 
similar dynamics are at play in Brazil. In addition, we 
ask whether support for Bolsonaro affects the rela-
tionship between social media and WhatsApp use and 
belief in misinformed statements about Covid-19, 
given the level of elite disinformation about the pan-
demic on these networks and the high prevalence of 
pro-Bolsonaro discourse in WhatsApp group chats 
(Soares, Recuero, Volcan, Fagundes, & Sodré, 2021).

RQ1 How does (a) political ideology and (b) 
approval of the presidential handling of the pan-
demic affect the likelihood of holding misinformed 
beliefs about COVID-19?

RQ2 How does the relationship between social 
media and WhatsApp use for COVID-19 and belief 
in misinformed statements about COVID-19 vary 
among individuals with different levels of presiden-
tial approval?

WhatsApp groups, tie strength, and 
misinformation

Scholars investigating misinformation and 
disinformation3 on WhatsApp in Brazil have 
often turned to public discussion groups to circum-
vent the challenge posed by end-to-end encryption 
and study the content of discussions (Resende 
et al., 2019). In this context, prior research has 
suggested that political discussion groups fre-
quently share misinformation and coordinate 
users to spread content through their own contacts 
(Resende et al., 2019). In the aftermath of the 2018 
elections, a report based on messages received by 
a fact-checking tip-line showed that political mis-
information was abundant on WhatsApp (Wardle, 
Pimenta, Conter, Dias, & Burgos, 2019).

There is evidence that messaging groups in Brazil 
were rife with false information about the pandemic. 
For instance, scholars investigated false information 
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on “public” WhatsApp discussion groups between 
March and April of 2020 and found a substantive 
amount of false, distorted, and conspiratorial content 
about COVID-19—triggered by political speeches by 
former president Bolsonaro (Soares, Recuero, Volcan, 
Fagundes, & Sodré, 2021). The study also found that 
the most popular “topics” of disinformation were 
closely connected to Bolsonaro’s arguments against 
restrictions, including conspiracies about how 
mayors, governors, the media, the Supreme Court, 
and the “leftists” were plotting against the president.

However, no research has investigated misinfor-
mation in close-knit group chats, where content is 
inaccessible to researchers (Malhotra, 2023). 
WhatsApp states that nine in ten messages are 
sent from one person to another and that most 
groups are small, averaging fewer than ten 
participants.4 Prior research has suggested that 
the findings from studies analyzing large political 
group discussions may not reflect the experiences 
of most WhatsApp users (Rossini et al., 2021).

Given the lack of consensus around the role and 
the relevance of political WhatsApp groups, we 
pose exploratory research questions to investigate 
whether membership in group discussions with 
distinct network compositions increases the like-
lihood of believing in misinformation. Considering 
the wide range of group-size possibilities (2–254), 
we opted to focus on tie strength as a proxy for 
group size and membership, asking participants 
whether they participated in discussions about 
COVID-19 in WhatsApp groups with people they 
do not know personally as well as in discussions 
with friends, family, and acquaintances. We expect 
tie strength to be a relevant aspect of groups for two 
main reasons: first, strong and weak ties serve 
different informational roles (Granovetter, 1973). 
In terms of discussions about news and politics, 
strong ties facilitate exposure to homogeneous per-
spectives while weak ties are likely to share diverse 
viewpoints (Eveland & Hively, 2009).

In our study, we also include participation in 
groups with people one does not know personally as 
a proxy to identify potential membership in public 
groups. Although such “disconnected” networks 
might seem strange in the context of group chats, 
they can occur due to 1) membership in public dis-
cussion groups; 2) membership in groups based on 
interests, association (e.g., school, sports, social 

clubs); 3) expansion of groups with weak-ties with 
the inclusion of friends-of-friends, among other pos-
sibilities. Thus, we ask:

RQ3 What is the relationship between talking 
about COVID-19 in WhatsApp groups with differ-
ent tie-strength and holding misinformed beliefs 
about COVID-19 over time?

Finally, limited research investigating the content 
of public WhatsApp groups suggests that most of 
the misinformation shared in these spaces tends to 
be disproportionately in favor of Bolsonaro 
(Resende et al., 2019), particularly in the context 
of the pandemic (Soares, Recuero, Volcan, 
Fagundes, & Sodré, 2021). Likewise, it is possible 
that people who join discussion groups with weak 
and non-existing ties share interests with them, 
including partisanship and political support. To 
further probe the relationship between political 
support and believing in misinformation, consider-
ing the potentially distinct dynamics in strong and 
weak ties WhatsApp groups, we ask:

RQ4 How does the relationship between partici-
pating in WhatsApp groups with different tie- 
strength and belief in misinformed statements 
about COVID-19 vary among individuals with dif-
ferent levels of presidential approval?

Methods

Data

This study leverages original panel survey data in 
Brazil. Data collection took place between 6– 
21 July 2020 for the first wave (2,010 respondents) 
and between 21 August and 3 September 2020 for 
the second wave (1,378 respondents). During this 
period, Brazil was experiencing the first peak of 
infections and deaths – during W1, the 7-day aver-
age of infections was between 33,000 and 36,000, 
while in W2 the rate was between 36,000 and 
40,000, meaning the data collection coincided 
with one of the worst moments of the pandemic 
in 2020.
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The data collection was fielded by IPEC 
Inteligência (formerly IBOPE), a Brazilian research 
company. While over 84% of the population in 
Brazil has an internet connection (IBGE, 2022), cov-
erage is still higher in urban areas. As such, our 
sample is more representative of the urban popula-
tion. To ensure demographic representativeness and 
account for regional discrepancies in internet access, 
we used quotas for age, gender, education, and 
region.

There were no significant differences in the 
make-up of the two samples in variables like age, 
gender, region, or education. The panel retention 
rate was 69%. AAPOR’s standards do not apply to 
large nonprobability panels using demographic 
quotas (AAPOR, 2016). The study was reviewed 
and approved by the University of Liverpool 
Ethics Committee (ref. 7819), and participants 
were debriefed about false items they had been 
exposed to after the second wave.

Measures

Dependent variable
Belief in misinformed statements about COVID-19: 
we selected 10 statements ranging from misinfor-
mation about cures to transmission, origins, or 
preventive measures (see appendix), which were 
circulating in the early stages of the pandemic and 
had been fact-checked by independent agencies. 
They were measured in both waves, meaning that 
participants in W2 wave had already been exposed 
to them. Respondents were asked whether each 
statement is “false,” “probably false,” “true,” 

“probably true,” or “I don’t know.” Responses 
were coded as a binary variable, with 1 denoting 
that a respondent stated that a falsehood was true 
or probably true. Then we created our dependent 
variable, measuring the number of false statements 
each respondent thought was true (M = 1.86, SD =  
2.19, Loevinger’s H coefficient: .40 for W1 and M =  
1.86, SD = 2.21, Loevinger’s H coefficient .44 for 
W25). While there was no change in the dependent 
variables on the aggregate level between the waves, 
there was sufficient individual level change, to jus-
tify the use of two waves: 29.5% of survey partici-
pants increased their belief in misinformed 
statements about COVID-19 over time, 28.5% 
decreased it, while 42% had a stable score across 
the waves Table 1.

Independent variables
To measure traditional news use we asked respon-
dents how often they have used print national 
newspapers, local newspapers, TV news, cable TV 
news, radio, or their online versions during the past 
week. For each item they could answer “I didn’t use 
it last week,” “Once to three days a week,” “more 
than three days a week” (scaled as 0 to 2). These 
items were added in an index of “traditional news 
use” with higher scores denoting more frequent use 
of traditional news use during the past week (M =  
5.07, SD = 2.93, in a 0–12 scale, α = .70). Using the 
same answer scale, we further measured partisan 
news use, by asking about frequency of using alter-
native news websites, giving examples of partisan 
non-mainstream Brazilian outlets (O Antagonista, 
Brasil 24) (M = .55, SD = .76), frequency of social 

Table 1. False statements about COVID-19 with response distributions in the first and the second wave of the study. “Don’t know” 
answers are not included in the table.

True/Probably 
True W1

True/Probably 
True W2

False/Probably 
False 
W1

False/Probably 
False 
W2

Face masks donated by China to Brazil were contaminated by the coronavirus 11% 9% 71% 75%
The coronavirus dies when the temperature is above 26°C 17% 17% 57% 61%
The medicine irvemeticina cures Covid-19 18% 18% 55% 59%
Empty coffins are being buried in the Amazon as if they were victims of the 

coronavirus or Covid-19
21% 27% 57% 61%

The coronavirus was created in a laboratory China for financial gain 26% 25% 50% 53%
Wearing masks for long periods of time causes hypoxia (insufficient oxygen in the 

blood)
21% 21% 58% 61%

5 G helps to transmit the coronavirus 5% 4% 73% 81%
Until May, Brazil recorded the world’s recovery rate of people infected with 

coronavirus
36% 35% 34% 33%

The flu vaccine increases the chance of having the coronavirus 5% 5% 83% 83%
For each death in the hospital by Covid-19, the state receives more resources from 

the Ministry of Health
33% 34% 43% 45%
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media news use (M = 1.29, SD = .79) and 
WhatsApp use for news (M = 1.25, SD = .84). To 
assess membership in WhatsApp groups with dif-
ferent networks we asked whether participants 
have discussed about COVID-19 in groups with 
their close friends and family during the past 30  
days (Strong Tie WhatsApp Groups, M = .79, SD  
= .44, measured as 0/1), and whether they have 
talked about COVID-19 in groups with people 
they do not know personally (Weak Tie 
WhatsApp Groups, M = .31, SD = 46, measured as 
0/1).

To measure political ideology, we asked: “In 
politics, people usually speak of ‘left,’ ‘right’ and 
‘center.’ On a scale where 1 is far left and 10 is far 
right, what position would you put yourself in?.” 
We later coded this variable’s items as Left (those 
who picked values from 1–3), Center (4–7), and 
Right (8–10). We also asked respondents whether 
they approve of the way President Bolsonaro was 
dealing with the COVID-19 pandemic on a 1–5 
Likert scale (Totally disapprove to totally approve) 
(M = 2.66, SD = 1.55). Last, to capture trust in dif-
ferent institutions for the provision of information, 
we asked: “How much do you trust the information 
about COVID-19 from the following sources?.” 
Respondents could respond on a 1–4 Likert scale 
(“I don’t trust it at all” to “I trust it a lot”). We asked 
for trust in COVID-19 information provision from 
the media (M = 2.51, SD = .90), the federal govern-
ment (M = 2.26, SD = .95) and the state govern-
ment (M = 2.32, SD = .90).

Control variables
We included five control variables in our analysis: 
Three sociodemographic variables capturing age 
(M = 39.7, SD = 13.85 ranging from 18 to 83), gen-
der (51% female), and education as a 10-scale ordi-
nal variable measuring highest education 
qualifications ranging from “I didn’t go to school” 
to “doctorate degree” (M = 6.47, SD = 1.70, degree 
holders = 31%). We further controlled for interest 
in political affairs (Generally speaking, how much 
do you consider yourself interested in politics?) in 
a 1–4 Likert scale (“not interested at all,” to “very 
interested” (M = 2.79, SD = 1). We controlled for 
personal experiences using a binary variable asking 
whether participants have been diagnosed with 
COVID-19 (5% in W2).

Last, we controlled for coronavirus knowledge, 
measured using four multiple choice questions. 
Two questions were related to the health aspect of 
the virus (What is an antibody test?; Which are the 
most common symptoms of COVID-19?) and two 
items were related to the political aspect of the 
handling of the virus (Who is the minister of health 
and which country decided to stop its funding to 
the WHO?). Then we build a variable measuring 
the number of correct items (M = 2.38, SD = 1.16, 
Loevinger’s H coefficient: .29 for W1; M = 2.40, SD  
= 1.17, Loevinger’s H coefficient .27 for W2).

Analysis

We used ordinary least-squares (OLS) regressions 
to examine the predictors of holding misinformed 
beliefs about COVID-19. We included a lagged 
dependent variable to examine how independent 
variables affect the dependent variables over time. 
Two-wave panel designs allow for stronger causal 
claims than a cross-sectional design (Markus,  
1979), however, given the absence of experimental 
data we refrain from making causal claims. We also 
present the results of a cross-sectional model to 
show how each variable predicts both levels and 
the changes of the independent variable over time. 
Last, we included four other models with interac-
tion terms to examine RQ2 and RQ4. All six mod-
els can be found in the Appendix.

Results

Before we examine the predictors of our dependent 
variable, we present its frequencies for the two 
waves of our study (Figure 1). Overall, around 2/3 
of respondents believed at least in one misinformed 
statement with the share of those who do not 
believe in any misinformed statement rising 
slightly between the two waves from 34% to 37%.

To answer our four hypotheses and research 
questions 1 and 3, we regress belief in misinformed 
statements on several key independent variables 
and control variables, including a lagged- 
dependent variable as a control to account for 
change over time (Markus, 1979) and this is visua-
lized in Figure 2. In the online appendix, we also 
include a simpler model (1) without the lagged 
dependent variable. H1 predicted that higher levels 
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of traditional news use would predict a decrease in 
misinformed beliefs over time, but this hypothesis 
was not supported, as relationship was not signifi-
cant (Figure 2).

Our second hypothesis, predicting that partisan 
news use would be correlated with beliefs in mis-
information, is supported, as there is a positive and 
significant relationship between the two variables 
in both the cross-sectional (β =.29, p < .001, 
Model 1) and the panel models (β =.19, p < .01, 
Model 2). Our third and fourth hypothesis pre-
dicted that social media and WhatsApp use for 
news would be positively associated with an 
increase in misinformed beliefs over time, but 
neither relationship was significant in the lagged 
model (see Figure 2).

Turning to our first research question, exploring 
political ideology and alignment, approval of 
Bolsonaro is significantly and strongly correlated 
with increased misinformed beliefs over time (β 
=.21, p < .001). Those who have a right-wing 

ideology are significantly more likely to believe in 
more misinformed statements when compared with 
centrists (β = .50, p < .001), and over time (b = .23, p  
< .01) even though it is only significant at the .1 level 
(p = .53). Those on the political left were no more or 
less likely to believe misinformed statements when 
compared with centrists. Presidential approval and 
right-wing ideology were not only statistically sig-
nificant but the strongest predictors of holding mis-
informed beliefs.

Our second research question explores whether 
presidential approval has a moderating role in the 
relationship between using WhatsApp and social 
media for news and holding misinformed statements 
about Covid-19. Our results as can be seen on Models 
3 and 4, plotted in Figures 3 and 4, suggest that this is 
the case (see appendix for tables). The relationship 
between social media news use and belief in misinfor-
mation is stronger for those who approve Bolsonaro 
(β = .08, p < .05) and the same is true for WhatsApp 
news use (β = .07, p < .05). As seen on Figure 4, for 

Figure 1. Relative frequencies of misinformed belief scores per survey wave. Note. Green represents first wave scores, and orange 
represents second wave scores.
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those with high presidential approval, higher 
WhatsApp use for news meant increased levels of 
misinformation over time, and for those with low 
presidential approval, higher WhatsApp news use 
meant lower levels of misinformation over time.

The third research question asked whether dis-
cussing COVID-19 in WhatsApp groups with dif-
ferent tie-strength affects beliefs in misinformation 
over time. Strong-tie groups were not significantly 
associated with becoming more misinformed over 
time but discussing the pandemic in weak-tie 
groups had a strong and significant correlation (β  

= .25, p < .01) with increased beliefs in misinforma-
tion over time.

Last, our fourth research question focuses on 
the moderating role of presidential approval in 
the relationships between group tie strength and 
misinformed beliefs. We find that the relation-
ship between discussions in weak tie groups and 
belief in misinformation is even stronger among 
those who approve the president (β = .18, p  
< .01), as illustrated in Figure 5 below. No sig-
nificant moderation was found for groups with 
strong ties, as seen on Figure 6.

Figure 2. A selection of Coefficients from Model 2 (lagged) with 95% confidence intervals. Note. Red represents negative coefficients; 
blue represents positive coefficients.
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Discussion

This study examines the antecedents of holding 
misinformed beliefs about COVID-19, focusing 
on the role of different information pathways, 
social media use, and messaging applications, 
based on data from a two-wave panel survey on 
a representative sample of Brazilian internet users. 
Our results add to the growing literature highlight-
ing the detrimental impacts of political polarization 
in citizens’ ability to stay informed and shine a light 
on the pathways under which politically motivated 
misinformation infiltrates the information envir-
onment. While we do not find universally detri-
mental effects associated with the use of social 
media and WhatsApp for news, these platforms 
have differential effects for some individuals 
which are heavily shaped by their political prefer-
ences. For those who approved former president 
Jair Bolsonaro, using social media or WhatsApp for 
news was strongly associated with becoming more 
misinformed over time. This could mean that, on 
social media platforms, these individuals are 

exposed to partisan content through a mix of social 
ties and algorithmic amplification, and on 
WhatsApp, they are exposed to misinforming con-
tent through private chats and groups, shared by 
weak and strong social ties.

Findings about the use of traditional and parti-
san news outlets are mixed: partisan news use pre-
dicted holding more misinformed beliefs over time 
whereas traditional news use was not associated 
with an improvement in levels of misinformation, 
unlike other studies (Bode & Vraga, 2015; Jamieson 
& Albarracin, 2020). These results hold while con-
trolling for right-wing ideology and presidential 
approval, which are also significantly related to 
holding misinformed views. There are a few poten-
tial explanations for this. Exposure to different 
traditional news outlets could be related to holding 
both more and less misinformed beliefs, given the 
differences in quality and the potential of misinfor-
mation from traditional news as well. It is also 
possible that the effect of being exposed to misin-
formation through alternative sources is stronger 

Figure 3. Marginal effect of Social Media News Use on Belief in Misinformed Statements for different levels of Presidential Approval 
with 95% confidence intervals.
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than the effect of being exposed to news and fact- 
checking about it. A third explanation is that, when 
disinformation comes from official sources, the 
coverage by the news media contributes to ampli-
fying – rather than mitigating – false claims in the 
eyes of partisans.

We also find evidence that considering different 
networks on WhatsApp is important to understand 
its role as an information source. Even though 
WhatsApp use, in general, was not associated 
with misinformation, users who participated in 
groups with strangers were more likely to become 
misinformed over time, even after controlling for 
political ideology and presidential approval. This 
means that unlike more general uses of WhatsApp 
for news, participation in groups where informa-
tion is being shared by weak (or non-existing) ties 
leads people to become more ill-informed over 
time regardless of their political predispositions. 
This finding may seem counterintuitive, as weak 
ties are often associated with greater exposure to 

diverse opinions on- and offline, which would then 
have the potential to counter misinformation and 
lead to incidental news exposure (Barnidge, 2020; 
Kligler-Vilenchik, Hermida, Valenzuela, & Villi,  
2020). It is possible that the dynamics of weak-tie 
communication on private messaging apps are dif-
ferent from social media platforms in that mem-
bership in discussion groups may be driven by 
seeking pro-attitudinal and homogeneous discus-
sions, which provides fertile ground for partisan 
propaganda and misinformation to spread 
unchecked (Chauchard & Garimella, 2022; 
Machado, Kira, Narayanan, Kollanyi, & Howard,  
2019).

Our findings have important consequences for 
the understanding of the factors that undermine 
people’s ability to navigate a crowded information 
environment amidst a global health crisis, and 
beyond. First, we find that people’s (mainstream) 
media diets have little to do with people’s likeli-
hood to believe in misinformation and that the 

Figure 4. Marginal effect of WhatsApp News Use on Belief in Misinformed Statements for different levels of Presidential Approval with 
95% confidence intervals.
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strongest predictors of holding misinformed beliefs 
are related to ideological predispositions and poli-
tical support. This suggests that misinformation 
can be more powerful when it comes from the top 
—i.e., politicians picking public fights with scien-
tists and public health recommendations, and pur-
posefully spreading unfounded claims about the 
pandemic (Soares, Recuero, Volcan, Fagundes, & 
Sodré, 2021)—, and can lead to lasting detrimental 
effects on the public, effectively increasing misin-
formed beliefs over time. It is also possible that the 
traditional news media coverage of episodes where 
political elites engage in disinformation is not 
effective in countering them. Taken together, 
these findings suggest that the ill effects of polar-
ization and ideology identified by scholars in the 
US (Jamieson & Albarracin, 2020; Stecula & 
Pickup, 2021) can also hold in multi partisan sys-
tems, and may be associated with the fact that 
political elites are “super-spreaders” of disinforma-
tion. Importantly, this means that the news media 
needs to consider how it covers disinformation 

spread by political elites, as politicians of the like 
of Bolsonaro or Trump are skilled in manipulating 
and driving political coverage (Lawrence & 
Boydstun, 2017). By allowing these politicians to 
influence the news cycle to cover their falsehoods, 
journalists may be contributing to further spread 
disinformation to segments of the population who 
would otherwise not see it – either because they do 
not consume partisan outlets or because they are 
less engaged with various information sources. 
Media outlets need to consider the trade-offs 
between giving illiberal politicians visibility and 
contributing to spread falsehoods – even if the 
intention is to fact-check them. This may require 
changes in how such claims are covered, for 
instance, suppressing direct quotes to avoid their 
amplification, and reducing overall attention given 
to them. While the COVID-19 pandemic is no 
longer an acute health crisis, these disinformation 
structures are affecting the information environ-
ment for other political and societal issues such as 
elections (Rossini et al., 2023).

Figure 5. Marginal effect of membership in Weak Tie WhatsApp Groups on Belief in Misinformed Statements for different levels of 
Presidential Approval with 95% confidence intervals.
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Finally, WhatsApp has been on the forefront of 
public discourse about misinformation in the 
Global South, and its increasing use for news raise 
concerns about the quality of information people 
get. Our findings partially alleviate these concerns, 
as those reporting the use of WhatsApp for news 
are no more likely to become more misinformed. 
However, WhatsApp is a complex information 
ecosystem, as people may find information in dif-
ferent settings, from one-to-one to group discus-
sions. Researchers examining public groups have 
highlighted the prevalence of misinformation as 
well as of politically motivated disinformation 
(Resende et al., 2019; Soares, Recuero, Volcan, 
Fagundes, & Sodré, 2021). In line with these con-
cerns, we find that those who discussed the pan-
demic with strangers were more likely to become 
more misinformed over time. These findings sug-
gest that groups where people are engaging with 
strangers are influential in the spread of misinfor-
mation, and that participation in such settings can 

have lasting problematic consequences. This is 
worrisome with the rise of other messaging plat-
forms, such as Telegram, which allow for groups of 
up to 200,000 users, providing fertile ground for 
mis- and disinformation to thrive. False informa-
tion can circulate on messaging apps without much 
public scrutiny, and platforms have limited ability 
to address the problem as they cannot implement 
features such as debunks, pre-bunks, or fact- 
checks, which have been used by platforms such 
as Facebook, Instagram, and Twitter. Moreover, as 
most of the content circulating in encrypted messa-
ging apps remains in the private realm, it becomes 
more difficult to hold platforms accountable to take 
action and curb misinformation.

While the political consequences of increased 
use of private messaging are beginning to emerge 
(Chauchard & Garimella, 2022; Gil de Zúñiga, 
Ardèvol-Abreu, & Casero-Ripollés, 2019; 
Velasquez, Quenette, & Rojas, 2021), it seems 
clear that these platforms are becoming less 

Figure 6. Marginal effect of membership in Strong Tie WhatsApp Groups on Belief in Misinformed Statements for different levels of 
Presidential Approval with 95% confidence intervals.
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focused on interpersonal, intimate chats, and more 
oriented toward large discussion groups – as evi-
denced by WhatsApp’s recent group-size increase 
to 1024 members in November 2022, from 512 
earlier that year). As platforms prioritize growth 
and engagement by focusing on larger group con-
versations while managing to avoid scrutiny under 
the guise of encrypted communication, regulators, 
scholars, and civil society writ large need to reflect 
on which mechanisms of accountability can be 
implemented to ensure that the notion of “duty of 
care,” prevalent in social media regulation such as 
the European Digital Services Act, is not overrid-
den by encryption. Moreover, a broader reflection 
is required to consider to what extent groups with 
thousands of participants can be considered pri-
vate, balancing the benefits of encrypted commu-
nication with the detrimental societal outcomes 
often associated with these spaces – from mis- 
and disinformation to hate speech and violence.

This study, and its findings, have limitations. 
First, we rely on self-reported measures, which 
are susceptible to individual recall. Second, this is 
a single-country study focused on a highly polar-
ized response to the global pandemic. While some 
of our results mirror evidence from other countries 
with high degrees of polarization, they cannot be 
directly compared. Despite such limitations, this 
paper makes an important contribution to the 
understanding of how polarization and elite- 
disinformation can influence citizens’ susceptibility 
to misinformation.

Conclusion

This study has sought to examine the relationship 
between different pathways to information about 
COVID-19, including via WhatsApp and social 
media, and lasting beliefs in misinformation 
about the pandemic in Brazil. Overall, our findings 
provide further evidence that the traditional news 
media has limited ability to mitigate the detrimen-
tal effects of misinformation in a complex informa-
tional environment where people’s media diets 
become more complex and varied, particularly 
with the rise of partisan digital sources, social 
media, and messaging apps. On the other hand, 
they also suggest that political polarization severely 
undermines a country’s ability to respond to 

a pandemic insofar as public health measures are 
instrumentalized to win political fights.

In this context, social media and messaging 
applications appear to provide fertile ground for 
mis- and disinformation to thrive, and partisans 
are likely to suffer the detrimental consequences 
of relying on these platforms for news. When citi-
zens are getting their news from multiple – and 
sometimes untrustworthy – sources, it can be chal-
lenging to distinguish facts from falsehoods, which 
may have lethal consequences amidst a global 
health crisis. Given the strong links between pre-
sidential support, right-wing outlets, and informa-
tion flows (e.g. WhatsApp groups), future research 
needs to move beyond investigating pathways (e.g. 
media outlets, social media) and further scrutinize 
the relevance of sources and discourses to under-
stand the effects of misinformation in the populace. 
Considering the rise of populist leaders and their 
ability to amplify disinformation through social 
media and messaging apps without engaging with 
journalistic scrutiny, the news media needs to 
rethink its role in covering political falsehoods to 
effectively contribute to mitigate misinformation 
among the public.

Notes

1. Affordances can be defined as the properties of 
a “thing,” both perceived and actual, that determine 
the different ways it can be used (Norman, 2002).

2. As of June, 2021, the fact-checking page of the Ministry 
of Health was no longer publicly linked in the official 
website, but archives were still available in https:// 
antigo.saude.gov.br/fakenews/. While we are unable to 
check when this change took place, the last piece of fact- 
checked information is dated July 17, 2020.

3. Scholars have proposed a distinction between mis- and 
disinformation, based on intent. According to Jack 
(2017), misinformation relates to false or inaccurate 
content that is inadvertently shared while disinforma-
tion relates to

content that is intentionally shared to mislead.
4. This information was shared by a WhatsApp employee 

with one of the authors in August of 2019, in a private 
e-mail, and the person has confirmed that the contents 
of the e-mail could be shared publicly.

5. We used Η, the Loevinger’s coefficient of homogeneity. 
The coefficient H is preferred for our analysis because it 
takes account of different item frequency distributions 
(Van Schuur, 2003). H coefficient values higher than .3 
are accepted as a rule of thumb (Mokken, 1971, p. 185).
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