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Abstract

Background: One of the challenges posed by the novel coronavirus pandemic is the infodemic risk, that is, a huge
amount of information being published on the topic, along with misinformation and rumours; with social media,
this phenomenon is amplified, and it goes faster and further. Around 100 million people in Brazil (50% of the
inhabitants) are users of social media networks – almost half of the country’s population. Most of the information
on the Internet is unregulated, and its quality remains questionable.

Methods: In this study, we examine the main characteristics of misinformation published on the topic. We analysed
232 pieces of misinformation published by the Brazilian fact-checking service “Agência Lupa”. The following aspects
of each news item were analysed: a) In what social media has it circulated?; b) What is the content classification,
sentiment and type of misinformation?; d) Are there recurrent themes in the sample studied?

Results: Most were published on Facebook (76%), followed by WhatsApp, with 10% of total cases. Half of the
stories (47%) are classified as “real-life”, that is, the focus is on everyday situations, or circumstances involving
people. Regarding the type of misinformation, there is a preponderance of fabricated content, with 53% of total,
followed by false context (34%) and misleading content (13%). Wrong information was mostly published in text
format (47%). We found that 92.9% of misinformation classified as “fabricated content” are “health tips”, and 88.9%
of “virtual scams” are also fabricated.

Conclusion: Brazilian media and science communicators must understand the main characteristics of
misinformation in social media about COVID-19, so that they can develop attractive, up-to-date and evidence-based
content that helps to increase health literacy and counteract the spread of false information.
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Background
The novel coronavirus (SARS-CoV-2) pandemic gener-
ated an avalanche of information that circulates daily
around the world. Throughout 2020, millions of people
were quarantined due to the pandemic and suffered
negative psychological effects, including post-traumatic
stress symptoms, confusion, and anger [1]. The Internet

is the easiest and fastest source to obtain health informa-
tion in this context [2]. A public health crisis that in-
volves numerous uncertainties requires precise
information and answers for the adoption of appropriate
behaviours and intelligent decision making [3].
One of the challenges posed by this new coronavirus is

the infodemic risk, that is, a tsunami of information
about the topic that can also bring rumours and misin-
formation; with social media, this phenomenon is ampli-
fied, and it goes faster and further [4]. A study that
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investigated true and false news stories on the Twitter
network concluded that falsehood was spread signifi-
cantly faster and more broadly than the truth in all cat-
egories of information [5]. For this reason, it is
important that the population is not only informed in
real time but that information needs to be correct and
updated, so as many people as possible can act properly
to avoid spreading the disease.

The context of the study: the novel coronavirus pandemic
in Brazil
The novel coronavirus in Brazil arrived in a scenario of a
conservative, far-right government led by President Jair
Bolsonaro, which systematically denies the severity of
the SARS-CoV-2 pandemic [6]. The attitude of the
president and his ministers drew severe criticism from
the international press [7–9]. Moreover, the World
Health Organization (WHO) [10] also criticised Brazil’s
stance in controlling the pandemic, and for that reason
the president threatened to pull Brazil out of the institu-
tion [11].
The protective guidelines announced by the World

Health Organization and endorsed by the Ministry of
Health were routinely questioned by President Bolso-
naro. In addition to it, Bolsonaro has encouraged people
to go out and even make appearances in stores, markets
and public demonstrations on the streets [6]. He also
supported the use of anti-malarial drugs as a ‘preventive
kit’ to avoid COVID-19 infection [12]. In addition to the
president’s negationist attitudes towards the virus, WHO
guidelines have not always been consistent. For example,
in January 2020, WHO guidance stated that only people
with flu symptoms should use medical masks [13]; over
the months, they began to recommend the use of masks
by the entire population, as many asymptomatic or pre-
symptomatic patients can still infect other people [14].
This caused misunderstandings about the seriousness of
the pandemic, not only in Brazil but also in other coun-
tries [15]. As of May 12th 2021, Brazil had registered
more than 15.1 million cases of the novel coronavirus,
and the number of fatal cases had surpassed 422.3 thou-
sand [16].
In Brazil, about 100 million people are users of so-

cial networks [17]. This number corresponds to al-
most half of the country’s total population [18].
Online access to health information has been growing
exponentially in the last few years. However, most of
the information on the Internet is unregulated [19].
New media platforms are less formally governed in
many instances than broadcast mass media content,
and online content creators can spread some types of
misinformation that would be protected as free
speech [20].

Definition and types of misinformation
Misinformation on the Internet started to attract the at-
tention of the media and academics during the U.S. elec-
tions in 2016; at that time, the expression “fake news”
became increasingly popularised [21]. Despite the exten-
sive use of this term in the media and in scientific arti-
cles, it is considered inadequate to capture the
complexity of the information disorder phenomenon
[22–24]. Fake news coincides with other information
disorders, such as misinformation (false, mistaken or
misleading information) and disinformation (false infor-
mation that is purposely spread to deceive or confuse
people) [24]. Moreover, some authors suggest that the
fake news label is used as a political instrument to dis-
credit legacy news media, which can decrease citizens’
levels of media trust [25–27].
Even considering these differences, it is not always

easy to fit a news item into misinformation/disinforma-
tion categories, because we do not always know if the
author of the news had the deliberate intention to de-
ceive, or if he/she really believes in what is being written.
For this reason, we follow the same classification as
Wang et al. [23], which uses misinformation as an um-
brella term that encompasses all types of false health in-
formation, unless the intention to deceive is evident.
The combination of infodemic brought about by the

novel coronavirus disease situation, with the consider-
able presence of Brazilians on social networks, many of
them without the full capacity to discern the quality of
what is published, brings up a potential risk to public
health in the country [28]. The flood of misinformation
and manipulated information on social media should be
recognised as a global public health threat [28, 29]. Mis-
information is concerning because of its potential to in-
fluence attitudes and behaviour, which can have negative
consequences for social harmony and health, among
other aspects [30]. Given this context, the aim of this
study is to understand the format and content character-
istics of Brazilian misinformation that circulates on so-
cial media. We try to answer the following research
questions: RQ1: What kind of content, type of rumour,
sentiments, and multimedia types are more frequent?
RQ2: In which social networks is misinformation about
COVID-19 in Brazil propagated the most? RQ3: Is the
misinformation curve on social networks about the novel
coronavirus in Brazil directly proportional to the in-
crease in the number of cases in the country, reflecting
the growing interest of the population on the topic as
the virus spreads?

Methods
This is a quali-quantitative exploratory case study. We
analysed all pieces of misinformation published by the
Brazilian fact-checking service Agência Lupa (Lupa
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agency, in English) in the first 27 weeks (six months) of
2020 (from January 1, 2020 to July 4, 2020). Lupa agency
was created in 2015 and is the first company specialised
in fact-checking in Brazil; the checking is carried out by
specialised journalists, based on successful processes im-
plemented by fact-checking platforms such as the Ar-
gentine Chequeado and the North American Politifact
[31]. This agency is part of the International Fact-
Checking Network (IFCN), a worldwide network dedi-
cated to bringing together fact-checkers worldwide; as a
“verified member” of IFCN, the agency undergoes inde-
pendent audits every year [31].
As described on the website of Lupa agency [32], the

production process begins with the selection of content
that can be fact-checked. For this, Lupa journalists in-
vestigate daily what is said by politicians, social leaders
and celebrities, in newspapers, magazines, radio, TV
shows and on the internet. When selecting the content
they want to work on, the team adopts three relevance
criteria. They give preference to statements made by
prominent national figures, to matters of public interest
and / or that have recently gained prominence in the
press or on the internet. In addition, they are also dedi-
cated to debunking, which is the verification of content
published by unofficial sources. The content is checked
if it has historical data, or statistical data, or comparisons
and statements about the legality of a fact [33]. After de-
ciding the content to be fact-checked, the agency’s jour-
nalists collect newspapers, magazines and websites that
address the topic, interview specialists or even investi-
gate the news in person, if possible [32].
All news related to the novel coronavirus in the period

was organised in an Excel table. For a news item to be
considered as related to the topic, the fact-checking text
should have at least once the terms “coronavirus” or
“COVID-19”. The term “pandemic” is never mentioned
alone in the news stories of Lupa Agency, therefore we
decided to not use it in our search. The following as-
pects of each news item were analysed: a) In what social
media has it circulated?; b) What is the content classifi-
cation, sentiment and type of misinformation?; d) Are
there recurrent themes in the sample studied?

Misinformation, content and sentiment analysis of news
stories
The nomenclature developed by Wardle [24] on the dif-
ferent types of misinformation inspired this data ana-
lysis. We used the following categories: a) Misleading
content describes stories which are not entirely false but
lead the reader to misinterpret the data; b) Fabricated
content refers to 100% false pieces of information, with
nothing that can be assessed as true; c) False context
encompasses Wardle’s categories of false context, false
connection and manipulated content. The news was

classified like this when headlines, visuals or captions do
not support the content, or when genuine information
(texts, photos or videos) are manipulated; d) Satire or
parody refers to news that are not meant to be taken
seriously, as the main motivation is comical. For this
analysis, as in Sommariva et al. [34] we decided not to
include the category imposter content, when genuine
sources are impersonated. This is because the analysis of
misinformation producers is not within the scope of this
study.
The content analysis of the texts was based on the

methodology proposed by Laurence Bardin [35], which
is an inductive process. Firstly, two researchers read in
depth (and independently) a sample of 20 news stories.
Then, based on the readings, each researcher created a
list of categories to describe them. Categorisation
followed a semantic criterion: the news was separated
according to the theme, and they could not be classified
in more than one category. At the same time, the senti-
ment analysis of each text was also made. Sentiment
analysis is the task of identifying positive and negative
opinions, emotions, and evaluations [36]. Two re-
searchers read all texts and identified the predominant
sentiment (positive, negative or neutral) through
document-level analysis [37]. The task at this level is to
determine the overall opinion of the document. Senti-
ment analysis at document level assumes that each
document expresses opinions on a single entity [38].
Percent agreement was used to calculate intercoder re-

liability, and the result was 81%. Before classifying the
full sample, the authors discussed their experiences and
achieved consensus regarding inconsistencies. Then, one
author coded the remaining messages.

Statistical analyses
All statistical analyses were performed using SPSS Statis-
tics Version 26.0 (IBM, 2020) and Microsoft Office Excel
Version 16 (USA, 2018). Fisher’s Exact Test is used to
determine the relationship between two categorical vari-
ables; this test is the only good option to check if there
are significant relationships between two categorical
values on a small sample. P-values less than 0.05 are
considered statistically significant.

Results
Content and media where misinformation was found
A total of 232 pieces of misinformation were analysed,
starting from week 4 of 2020, when the first fact-
checked story was published and finishing at week 27 of
2020. Regarding RQ1, we can see a prevalence of certain
misinformation contents in Brazil, as shown in Fig. 1.
The stories were classified into seven content categories.
Some categories are similar to other studies that ana-
lysed discourses in social networks [39, 40]. We can
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observe that almost half of the stories (47%) are classi-
fied as “real-life”, that is, the focus is on everyday situa-
tions, or situations involving people.
The second most frequent category is “politics”. Here

are the stories that focus on politicians, governments,
parties, political decisions, aid from governments, laws,
decrees, or messages of adulation/adoration aimed at a
politician, and they represent 23% of the total amount of
registered news. In third place is information on ad-
vances in “science and epidemiological data” (14%).
Pieces of misinformation related to virtual scams, con-
spiracy theories and warnings (any kind of warning
about what to do or not to do during the pandemic) ac-
count for 10% of the total, followed by “health tips”
(6%).
There was a very strong connection between media

format and type of rumour (p < 0.001; Cramer’s V
value = 0.314). Regarding “fabricated content”, it is im-
portant to note that 89.7% of misinformation has text as
media format, 68.3% has image/graph with text, and
45.3% has image only, whereas “false content” shows
74.1% video, 40% image, and 19.5% image/graph with
text.
We also identified a strong connection between media

and type of rumour, with “fabricated content” being
more frequent on WhatsApp, while “false connection” is
more frequent on YouTube (p = 0.002; Cramer’s value =
0.215). There is a very strong connection between con-
tent classification and sentiment, (p < 0.001; Cramer’s
value = 0.319), as well as between content classification
and type of rumour (p < 0.001; Cramer’s value = 0.402).

Regarding the relationship between content classifica-
tion and type of rumour (see Table 1), we found that
92.9% of misinformation classified as “fabricated con-
tent” are “health tips”, and 88.9% of “virtual scams” are
also fabricated. “Fabricated content” is the most frequent
type of rumour across almost all content types, except
“real-life stories”. In this case, “false connection or false
context” is the type of rumour with most cases - 57.4%
of the total. Concerning “scientific/epidemiologic data”,
43.8% of the stories fall into “misleading, imposter, ma-
nipulated content” type of rumour.
When we observe the relationship between content

classification and sentiment (Table 2), we can see that
90% of the pieces of misinformation classified as “con-
spiracy theories” are considered to be negative, as well as
85.7% of “warnings” and 76.8% of stories classified as
“politics”. We can also note that most (64.3%) of “health
tips” have a neutral tone, as well as “virtual scams”
(55.6%). None of the misinformation categories had a
preponderance of positive sentiment; but 35.7% of
“health tips” were positive, 33.3% of “virtual scams” and
25% of “scientific/epidemiologic data”.
It is important to note that all misinformation published

on news websites and blogs was also posted on Facebook.
When the news appears simultaneously on Facebook and
a blog or on Facebook and a news website, it means that
there is a link in the Facebook post leading to an external
page. In such cases, Facebook serves as a call for the
reader to see the full story at the indicated link. In this
way, we conclude that 100% of the fact-checked content
was published on at least one social network.

Fig. 1 Characteristics of misinformation about COVID-19 in Brazil, between January 1, 2020 and July 4, 2020
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It is interesting to note that the negative sentiment be-
came predominant throughout the course of the epi-
demic in Brazil and was mainly associated with “real-life
stories” and “politics”. Almost 50% of the information
with a negative frame was concentrated on these two

themes. Another curious fact was the low use (10/232 or
4%) of celebrities to disseminate false information.
Concerning RQ2, most pieces of misinformation were

published on Facebook (76%), followed by WhatsApp,
with 10% of total cases (see Fig. 1). This data sample

Table 1 Relationship between content classification and type of rumour among all 232 pieces of misinformation analysed

Real life
stories

Conspiracy
theories

Health
Tips

Scientific/
epidemiologic
data

Virtual
scams

Warnings Politics Total

Type of
rumour

Satire or Parody Frequency 0 0 0 0 1 0 0 1

% 0,0% 0,0% 0,0% 0,0% 11,1% 0,0% 0 0,4%

Adjusted
Residual

-,9 -,2 -,2 -,4 5,1 -,2 -,5

Misleading, imposter,
manipulated content

Frequency 5 1 1 14 0 2 3 26

% 4,3% 10,0% 7,1% 43,8% 0,0% 28,6% 5,4% 10,
7%

Adjusted
Residual

−3,0 -,1 -,4 6,5 −1,1 1,6 −1,5

Fabricated content Frequency 44 7 13 17 8 5 36 130

% 38,3% 70,0% 92,9% 53,1% 88,9% 71,4% 64,3% 53,
5%

Adjusted
Residual

−4,5 1,1 3,0 ,0 2,2 1,0 1,8

False connection or false
context

Frequency 66 2 0 1 0 0 17 86

% 57,4% 20,0% 0,0% 3,1% 0,0% 0,0% 30,4% 35,
4%

Adjusted
Residual

6,8 −1,0 −2,9 −4,1 −2,3 −2,0 -,9

Total Frequency 115 10 14 32 9 7 56 243

% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,
0%

Table 2 Relationship between sentiment and content classification among all 232 pieces of misinformation analysed

Real life
stories

Conspiracy
theories

Health
Tips

Scientific/
epidemiologic data

Virtual
scams

Warnings Politics Total

Sentiment Negative Frequency 75 9 0 13 1 6 43 147

% 65,2% 90,0% 0,0% 40,6% 11,1% 85,7% 76,8% 60,
5%

Adjusted
Residual

1,4 −1,9 −4,8 −2,5 −3,1 1,4 2,8

Neutral Frequency 25 1 9 11 5 1 9 61

% 21,7% 10,0% 64,3% 34,4% 55,6% 14,3% 16,1% 25,
1%

Adjusted
Residual

−1,1 − 1,1 3,5 1,3 2,1 -,7 −1,8

Positive Frequency 15 0 5 8 3 0 4 35

% 13,0% 0,0% 35,7% 25,0% 33,3% 0,0% 7,1% 14,
4%

Adjusted
Residual

-,6 −1,3 2,3 1,8 1,6 −1,1 − 1,8

Total Frequency 115 14 32 9 7 56 243

% 100,0% 10 100,0% 100,0% 100,0% 100,0% 100,0% 100,
0%
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does not correspond to the ranking of the most used so-
cial media platforms in Brazil. According to a recent sur-
vey conducted on the habits of Brazilians on social
networks (We are Social, 2020), YouTube is the most
accessed social media page (96% of Internet users aged
16 to 64 reported using this platform in December
2019); in second place is Facebook (90%), and in third
place is WhatsApp (88%), followed by Instagram (79%),
Facebook Messenger (66%) and Twitter (48%).
Although YouTube is the most popular social media

by Internet users in Brazil, only three pieces of misinfor-
mation about COVID-19 were found there during this
period. Moreover, Instagram do not seem to be popular
social network in Brazil for the spread of misinforma-
tion, as only 1% of the total sample was found there.

Misinformation about COVID-19 over time and compared
to other topics
Concerning RQ3, the first news item recognised by Lupa
agency as false in Brazil dates to January 24, 2020 (week
4 of the year). In this week, only one piece of misinfor-
mation went through the fact-check process. The peak
of fact-checked news occurred in week 14, when 24
pieces of misinformation were published. Figures 2 and
3 compare the number of diagnosed coronavirus cases
per week with the number of pieces of misinformation
detected by Lupa agency in the same period. We can see
that there is no parallelism between the two phenomena.

Discussion
This study explored the spread of misinformation on
COVID-19 in Brazil through social media, analysing the
stories published by the fact-checking service Lupa
agency from January 1, 2020 to July 4, 2020. This is the
first analysis of multiple characteristics of misinforma-
tion that circulate on Brazilian social media about the

novel coronavirus. Although at the end of our sample
the pandemic has not yet ended, this study aims to
understand the flow of misinformation produced in the
first half of 2020, the topics addressed in the country
and how the media may reflect the positions of social ac-
tors and politicians that are relevant in Brazilian society
at this time. Brazil is one of the countries that had an ex-
ponential increase in the disease case curve during the
first half of 2020, and the situation became even more
critical in the first four months of 2021, with a resur-
gence of COVID-19 cases in several Brazilian urban cen-
tres, especially Manaus, the capital of the state of
Amazonas [41]. This could be due to the emergence of a
new virus variant, named P.1, which is around 2.5 times
more transmissible than that of the first wave [42]. The
emergence of new, more transmissible variants [43]
coupled with the slow vaccine rollout caused a brutal
surge in deaths in the first months of 2021, reaching
over 4000 fatalities/day in early April [12].
We can see that 100% of the pieces of misinformation

in our sample were published on social networks. Even
those on blogs and news websites were also posted (via
hyperlink) on Facebook, which demonstrates the
strength of these new media in spreading information.
Social media play a vital role during crises, serving as
both a first-hand information channel on the scene as
well as a supplementary channel offering specific infor-
mation demanded by people directly involved in the cri-
sis [3]. However, during the pandemic, the frequent use
of social networks is associated with a greater belief in
false information [44].
Misinformation can have serious consequences for the

population, affecting people’s knowledge, beliefs and
memory [45]. Mistaken health tips or false scientific and
epidemiological data can make people believe that the
disease is not so serious, or that a few simple actions

Fig. 2 Number of fact-checked misinformation items detected by Lupa agency, since the first case recognised on February 26, 2020 (week 9)
until the week 27, in July 4, 2020
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(such as drinking tea or gargling) are enough to prevent
COVID-19. As this disease is extremely contagious [46],
a less concerned behaviour of the population in relation
to it can cause a loosening in measures of social distan-
cing, which contributes to the faster spread of the virus
[47] and the overwhelming of hospitals [48].
When we analyse the misinformation topics in our

sample, we observe some specific themes. Fabricated
news classified as “real-life stories” and “politics” were
the most prevalent in the period. Within these topics,
three subjects drew attention: a) Field hospitals sup-
posedly being empty, which proves that the disease is
not real (n = 14); b) People cured by chloroquine and
hydroxychloroquine (n = 13); c) Burial of empty coffins
as if they were patients killed by the virus (n = 7).
The discussion about supposedly empty hospitals

gained prominence when the curve of cases of the dis-
ease in Brazil began to accelerate, in April 2020 [49].
Some of the misinformation shows people filming or
taking pictures of hospitals with empty receptions. What
happens is that many of the hospitals receive only pa-
tients referred from other health units, which is why
they do not perform emergency care. There are also vid-
eos that are contextually false, stating that there are
many empty hospital beds, when in fact these videos are
old or were filmed in other hospitals in smaller cities. In
an official speech after the disclosure of these false news
items, Bolsonaro asked supporters to enter hospitals to
film whether beds are really occupied [50], which goes
against the guidance of doctors due to the risk of conta-
gion. In fact, some of his followers followed his request
and invaded hospitals with patients hospitalised for the
novel coronavirus, speaking loudly and disrespecting the
medical team [51].
Regarding the news involving coffins, one of the pieces

of misinformation that most caught the public’s atten-
tion was one that said that “coffins of victims of

COVID-19 in Belo Horizonte were full of stones”. An-
other report states that “pits were opened to bury empty
coffins in Marabá”. Such misinformation gained promin-
ence on social networks and became a subject in society.
For this reason, families began to gather to open sealed
coffins with victims of COVID-19, to check if the body
they were about to bury was really their family member
[52]. In one case, five people were infected due to this
action [53].
In our sample, 13 of the 232 pieces of misinformation

address chloroquine or hydroxychloroquine. All stories
treat these drugs as a cure for COVID-19, some with
testimonies from celebrities (Tom Hanks’s wife) or an-
onymous people, and others condemning politicians for
not believing in the power of those medicines. Mr. Bol-
sonaro defended the use of hydroxychloroquine against
COVID-19 in a pronouncement broadcast on national
television in April 2020 [54]. However, neither lab-based
studies nor clinical trials have provided convincing evi-
dence to support the value of hydroxychloroquine in the
treatment of this disease [55, 56]. In other Latin Ameri-
can countries, such as Dominican Republic, clients with-
out a prescription purchase these drugs, as there is a
culture of self-medication and lack of governmental
regulation on drug use [57]. This same culture exists in
all regions of Brazil.
Most of the news classified as “politics” has a negative

sentiment (76.8%). The same trend was observed in a
study dedicated to capture the main themes under dis-
cussion in the Brazilian media during the pandemic [58].
They observed that, on Twitter, themes classified as pol-
itical, confirmed cases, prevention and control, and eco-
nomic influences are positioned lower on the sentiment
scale.
We see in many cases the construction of a narrative

of denial of reality based on unrealistic arguments - as in
the examples mentioned above. For the same reason,

Fig. 3 Number of new diagnosed coronavirus cases per week in the same period
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misinformation classified as “conspiracy theories” also
has a mostly negative sentiment (90.0%). In relation to
this category, we can observe narratives involving the
Chinese government or Chinese citizens. For example,
one of the stories states that Chinese researcher Bing-
Liu, who was murdered in May in the United States, was
about to create a vaccine for COVID-19. In fact, this
computer scientist studied the COVID-19, but there is
no evidence that the crime was committed because of
this. Another piece of misinformation says that “China
bought multinationals during the COVID-19 pandemic”.
In fact, part of the shares of the companies mentioned
(Volvo, Pirelli, Thomas Cook and Mercedes Benz) were
bought by Chinese companies, but that was before the
pandemic. This type of false information fuels hate
speech against the Chinese population, to the point that
they experience reduced self-acceptance, lower auton-
omy, compromised relationships, and other psycho-
logical effects, some of which could persist over time
[59].
The simple fact that journalists dedicate part of their

time to address and correct false information, not only
at Lupa agency but also in other media, already makes
the subject more widespread and, therefore, more de-
bated. A network analysis concluded that the websites
targeted with the most hyperlinks from fake news net-
works were mainstream media, social networking sites,
and Wikipedia; few of the targeted websites linked back
to the fake news sites [60].
The predominant frame in misinformation is negation-

ist and endorsed by President Bolsonaro’s speeches, en-
couraging disrespectful, dangerous and even bizarre
behaviour by part of the population. The very fact that
the president ignores health recommendations for the
pandemic sets a dangerous precedent, causing part of
the population to do the same and thus increasing the
contagion curve and the number of preventable deaths
[61].
The actions of a political leader are essential to coord-

inate, organise and ensure that the rules are obeyed by
citizens. In a pandemic, the need for a leader who recog-
nises the seriousness of the problem and takes quick ac-
tion is even greater. A study conducted during the novel
coronavirus pandemic [6] showed that the social distan-
cing measures taken by citizens in pro-government lo-
calities weakened compared to places where political
support of the president is less strong; they also found
evidence that this is stronger in municipalities with a lar-
ger proportion of Evangelical parishioners, a key group
in terms of support for the president.
Another study that analysed the information dissemi-

nated by public health officials during the MERS out-
break in South Korea found that less credible
information from those professionals led to more

frequent use of online news and social media for acquir-
ing information related to the disease [3].
In our sample, 43.8% of the pieces of misinformation

classified as “misleading/imposter/manipulated” have a
scientific/epidemiological content. An example is an
image stating that “doctors from 30 countries confirm
the effectiveness of chloroquine”, which is false. The post
was based on the COVID-19 Real-Time Barometer, a
weekly survey conducted by health platform Sermo [62].
Chloroquine and hydroxychloroquine were not consid-
ered the best treatment in the two most recent stages of
the survey - this occurred only in the first survey, in
March 2020. Another story mentions that the World
Bank considered Brazil as the best country in the fight
against COVID-19. The institution has never released a
ranking on this topic. They actually praised the fact that
Brazil maintained trade flows, which lessens the negative
impact of the pandemic for the most vulnerable [63].
The guidelines of WHO leaders emphasise the import-

ance of a broad and coherent response from Brazil, espe-
cially from governments (at the federal, state or
municipal level), to control the pandemic [64]. The lack
of a unified response makes the population confused, fa-
cilitating denialist attitudes, and neglecting individual ac-
tions to protect against the disease.
As a limitation of our study, we were unable to meas-

ure the public engagement of fact-checked stories, to get
a more accurate idea of how many people were directly
affected by the misinformation. In addition, we have no
way of controlling how many people had access to or
shared the pieces of misinformation circulating on
WhatsApp, due to the private nature of their groups and
the lack of data on engagement in this social network.
Another limitation is the fact that we used the news
verified by Lupa agency only as the basis for this re-
search. As the amount of news circulating about the
pandemic is enormous, we have no way of knowing
whether the news verified in this period represents the
entire sample of misinformation shared in Brazil. Des-
pite these limitations, we believe that this work can offer
help so that scientists, journalists and health educators
understand the characteristics of the misinformation
health agenda during the pandemic and are better able
to counter this problem.

Conclusions
In face of all the challenges discussed in this article, the
Brazilian media and science communicators must under-
stand the main characteristics of misinformation in so-
cial media about COVID-19, so that they can develop
evidence-based digital policy action plans that helps to
increase health literacy and modulate the perception of
risk. Misinformation found in our sample contradict the
generally accepted consensus of the scientific
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community to combat the pandemic. Exposure to misin-
formation can affect people’s knowledge, beliefs and
memory. Therefore, health educators must have a
massive presence in the most popular social media sites
with attractive, readable and up-to-date content, as an
effort to counteract the spread of false information and
the mistrust of public health institutions.

Abbreviations
COVID-19: 2019 novel coronavirus; SARS-CoV-2: Severe acute respiratory
syndrome coronavirus 2; WHO: World Health Organization; U.S.: The United
States of America; SPSS: Statistical Package for the Social Sciences; P: p-value;
MERS: Middle East respiratory syndrome

Acknowledgements
We would like to acknowledge Lilian Thomer for developing mathematical
analyses and Mariza Tavares for her insights on misinformation in Brazil.

Authors’ contributions
All authors significantly and equally contributed to the manuscript. P.B., L.M.
and C.J. developed the idea of the manuscript, methodological design and
interpretation of data. P.B. and C.J. wrote the manuscript. L.M. designed and
evaluated the statistical analyses. All authors read and approved the final
manuscript, provided critical feedback and helped shape the research.

Funding
This study was supported by the (Brazilian) National Council for Scientific
and Technological Development, and Foundation Carlos Chagas Filho
Research Support of the State of Rio de Janeiro (FAPERJ). The funding bodies
had no role in the design of the study, collection, analysis, and interpretation
of data or in writing the manuscript.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Doctoral School of Health Sciences, University of Pécs, Pécs, Hungary.
2Institute of Bioanalysis, Medical School, University of Pécs, Pécs, Hungary.
3Szentágothai Research Center, University of Pécs, Pécs, Hungary. 4Federal
University of Rio de Janeiro, Oncobiology Program, Institute of Medical
Biochemistry Leopoldo de Meis, Rio de Janeiro, Brazil. 5Oswaldo Cruz
Foundation, Oswaldo Cruz Institute, Rio de Janeiro, Brazil.

Received: 19 December 2020 Accepted: 21 May 2021

References
1. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al.

The psychological impact of quarantine and how to reduce it: rapid review
of the evidence. Lancet. 2020;395(10227):912–20. https://doi.org/10.1016/
S0140-6736(20)30460-8.

2. Starbird K, Arif A, Wilson T. Disinformation as collaborative work: surfacing
the participatory nature of strategic information operations. Proc ACM Hum-
Comput Interact. 2019;3 CSCW:1–26.

3. Jang K, Baek YM. When information from public health officials is
untrustworthy: the use of online News, interpersonal networks, and social

media during the MERS outbreak in South Korea. Health Commun. 2019;
34(9):991–8. https://doi.org/10.1080/10410236.2018.1449552.

4. Zarocostas J. How to fight an infodemic. Lancet. 2020;395(10225):676.
https://doi.org/10.1016/S0140-6736(20)30461-X.

5. Vosoughi S, Roy D, Aral S. The spread of true and false news online.
Science. 2018;359(6380):1146–51. https://doi.org/10.1126/science.aap9559.

6. Ajzenman N, Cavalcanti T, Da Mata D. More than words: leaders’ speech
and risky behavior during a pandemic. 2020. https://www.inet.econ.cam.ac.
uk/research-papers/wp-abstracts. Accessed 16 May 2021.

7. BBC News. Coronavirus: hard-hit Brazil removes data amid rising death toll.
2020. https://www.bbc.com/news/world-latin-america-52952686. Accessed
16 May 2021.

8. Financial Times. Bolsonaro defies coronavirus to rally against congress. 2020.
https://www.ft.com/content/79fe5d26-621f-11ea-b3f3-fe4680ea68b5.
Accessed 16 May 2021.

9. The Economist. Brazil’s president fiddles as a pandemic looms. 2020. https://
www.economist.com/the-americas/2020/03/26/brazils-president-fiddles-as-a-
pandemic-looms. Accessed 16 May 2021.

10. Lovelace Jr B. WHO says U.S. and Brazil accounted for half of new daily
coronavirus cases: “Too many countries are headed in the wrong direction.”
CNBC. 2020. https://www.cnbc.com/2020/07/13/who-says-us-and-brazil-a
ccounted-for-half-of-new-daily-coronavirus-cases.html. Accessed 16 May
2021.

11. Paraguaçu L, Brito R. Bolsonaro threatens WHO exit as COVID-19 kills “a
Brazilian per minute.” Reuters. 2020. https://www.reuters.com/article/us-hea
lth-coronavirus-brazil-idUSKBN23C1TF. Accessed 16 May 2021.

12. Malta M, Vettore MV, da Silva CMFP, Silva AB, Strathdee SA. Political neglect
of COVID-19 and the public health consequences in Brazil: the high costs of
science denial. EClinicalMedicine. 2021;35:100878. https://doi.org/10.1016/j.
eclinm.2021.100878.

13. World Health Organization. Advice on the use of masks in the community,
during home care and in health care settings in the context of the novel
coronavirus (2019-nCoV) outbreak: interim guidance, 29 January 2020. 2020.
https://apps.who.int/iris/handle/10665/330987. Accessed 16 May 2021.

14. Chan AL, Leung C, Lam T, Cheng K. To wear or not to wear: WHO’s
confusing guidance on masks in the covid-19 pandemic - the BMJ. 2020.
https://blogs.bmj.com/bmj/2020/03/11/whos-confusing-guidance-masks-
covid-19-epidemic/. Accessed 16 May 2021.

15. Ölcer S, Yilmaz-Aslan Y, Brzoska P. Lay perspectives on social distancing and
other official recommendations and regulations in the time of COVID-19: a
qualitative study of social media posts. BMC Public Health. 2020;20(1):963.
https://doi.org/10.1186/s12889-020-09079-5.

16. Statista. Brazil: COVID-19 cases and deaths timeline. Statista. https://www.sta
tista.com/statistics/1107028/brazil-covid-19-cases-deaths/. Accessed 12 May
2021.

17. Statista. Brazil: number of social network users 2019. 2019. https://www.sta
tista.com/statistics/278408/number-of-social-network-users-in-brazil/.
Accessed 16 May 2021.

18. IBGE. Projeção da população. 2020. https://www.ibge.gov.br/apps/populaca
o/projecao/box_popclock.php. Accessed 16 May 2021.

19. Cuan-Baltazar JY, Muñoz-Perez MJ, Robledo-Vega C, Pérez-Zepeda MF, Soto-
Vega E. Misinformation of COVID-19 on the internet: Infodemiology study.
JMIR Public Health Surveill. 2020;6(2):e18444. https://doi.org/10.2196/18444.

20. Southwell BG, Niederdeppe J, Cappella JN, Gaysynsky A, Kelley DE, Oh A,
et al. Misinformation as a misunderstood challenge to public health. Am J
Prev Med. 2019;57(2):282–5. https://doi.org/10.1016/j.amepre.2019.03.009.

21. Vos TP, Hanusch F, Dimitrakopoulou D, Geertsema-Sligh M, Sehl A, editors.
The International Encyclopedia of Journalism Studies. 1st edition. Wiley;
2019. doi:https://doi.org/10.1002/9781118841570.

22. Lazer DMJ, Baum MA, Benkler Y, Berinsky AJ, Greenhill KM, Menczer F, et al.
The science of fake news. Science. 2018;359(6380):1094–6. https://doi.org/1
0.1126/science.aao2998.

23. Wang Y, McKee M, Torbica A, Stuckler D. Systematic literature review on the
spread of health-related misinformation on social media. Soc Sci Med. 2019;
240:112552. https://doi.org/10.1016/j.socscimed.2019.112552.

24. Wardle C. Fake news. It’s complicated. Medium. 2017. https://medium.
com/1st-draft/fake-news-its-complicated-d0f773766c79. Accessed 16 May
2021.

25. Egelhofer JL, Aaldering L, Eberl J-M, Galyga S, Lecheler S. From novelty to
normalization? How journalists use the term “fake News” in their reporting.

Biancovilli et al. BMC Public Health         (2021) 21:1200 Page 9 of 10

https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1080/10410236.2018.1449552
https://doi.org/10.1016/S0140-6736(20)30461-X
https://doi.org/10.1126/science.aap9559
https://www.inet.econ.cam.ac.uk/research-papers/wp-abstracts
https://www.inet.econ.cam.ac.uk/research-papers/wp-abstracts
https://www.bbc.com/news/world-latin-america-52952686
https://www.ft.com/content/79fe5d26-621f-11ea-b3f3-fe4680ea68b5
https://www.economist.com/the-americas/2020/03/26/brazils-president-fiddles-as-a-pandemic-looms
https://www.economist.com/the-americas/2020/03/26/brazils-president-fiddles-as-a-pandemic-looms
https://www.economist.com/the-americas/2020/03/26/brazils-president-fiddles-as-a-pandemic-looms
https://www.cnbc.com/2020/07/13/who-says-us-and-brazil-accounted-for-half-of-new-daily-coronavirus-cases.html
https://www.cnbc.com/2020/07/13/who-says-us-and-brazil-accounted-for-half-of-new-daily-coronavirus-cases.html
https://www.reuters.com/article/us-health-coronavirus-brazil-idUSKBN23C1TF
https://www.reuters.com/article/us-health-coronavirus-brazil-idUSKBN23C1TF
https://doi.org/10.1016/j.eclinm.2021.100878
https://doi.org/10.1016/j.eclinm.2021.100878
https://apps.who.int/iris/handle/10665/330987
https://blogs.bmj.com/bmj/2020/03/11/whos-confusing-guidance-masks-covid-19-epidemic/
https://blogs.bmj.com/bmj/2020/03/11/whos-confusing-guidance-masks-covid-19-epidemic/
https://doi.org/10.1186/s12889-020-09079-5
https://www.statista.com/statistics/1107028/brazil-covid-19-cases-deaths/
https://www.statista.com/statistics/1107028/brazil-covid-19-cases-deaths/
https://www.statista.com/statistics/278408/number-of-social-network-users-in-brazil/
https://www.statista.com/statistics/278408/number-of-social-network-users-in-brazil/
https://www.ibge.gov.br/apps/populacao/projecao/box_popclock.php
https://www.ibge.gov.br/apps/populacao/projecao/box_popclock.php
https://doi.org/10.2196/18444
https://doi.org/10.1016/j.amepre.2019.03.009
https://doi.org/10.1002/9781118841570
https://doi.org/10.1126/science.aao2998
https://doi.org/10.1126/science.aao2998
https://doi.org/10.1016/j.socscimed.2019.112552
https://medium.com/1st-draft/fake-news-its-complicated-d0f773766c79
https://medium.com/1st-draft/fake-news-its-complicated-d0f773766c79


Journal Stud. 2020;21(10):1323–43. https://doi.org/10.1080/1461670X.2020.1
745667.

26. McNair B. Fake news: falsehood, fabrication and fantasy in journalism.
London: New York: Routledge. 2018.

27. Lischka JA. A badge of honor?: how The New York Times discredits president
Trump’s fake news accusations. Journal Stud 2019;20(2):287–304. https://doi.
org/10.1080/1461670X.2017.1375385.

28. Uchoa P. Brazil coronavirus: “our biggest problem is fake news” - BBC News.
2020. https://www.bbc.com/news/world-latin-america-52739734. Accessed
16 May 2021.

29. Larson HJ. The biggest pandemic risk? Viral misinformation. Nature. 2018;
562:309–9.

30. Southwell BG, Thorson EA, Sheble L, editors. Misinformation and mass
audiences. First ed. Austin: University of Texas Press; 2018.

31. Equipe Lupa. [Agência Lupa] O que é a Agência Lupa? Agência Lupa. 2015.
https://piaui.folha.uol.com.br/lupa/2015/10/15/como-selecionamos-as-frases-
que-serao-checadas/. Accessed 16 May 2021.

32. Equipe Lupa. [Agência Lupa] Como a Lupa faz suas checagens? Agência
Lupa. 2015. https://piaui.folha.uol.com.br/lupa/2015/10/15/como-fazemos-
nossas-checagens/. Accessed 8 May 2021.

33. Agência Lupa. Agência Lupa: quem somos e o que checamos. 2016. https://
www.youtube.com/watch?v=OyzTrBZpZ-s&t=78s. Accessed 8 May 2021.

34. Sommariva S, Vamos C, Mantzarlis A, Đào LU-L, Martinez TD. Spreading the
(fake) News: exploring health messages on social media and the
implications for health professionals using a case study. Am J Health Educ.
2018;49(4):246–55. https://doi.org/10.1080/19325037.2018.1473178.

35. Bardin L. L’analyse de contenu. Paris: Presses Universitaires de France; 2013.
https://doi.org/10.3917/puf.bard.2013.01.

36. Wilson T, Wiebe J, Hoffmann P. Recognizing contextual polarity in phrase-
level sentiment analysis. In: Proceedings of the conference on human
language technology and empirical methods in natural language
processing - HLT ‘05. Vancouver, British Columbia, Canada: Association for
Computational Linguistics; 2005. p. 347–54. https://doi.org/10.3115/122
0575.1220619.

37. Shirsat VS, Jagdale RS, Deshmukh SN. Document level sentiment analysis
from news articles. In: 2017 international conference on computing,
Communication, Control and Automation (ICCUBEA). 2017. p. 1–4.

38. Behdenna S, Barigou F, Belalem G. Sentiment analysis at document level. In:
Unal A, Nayak M, Mishra DK, Singh D, Joshi A, editors. Smart trends in
information technology and computer communications. Singapore:
Springer; 2016. p. 159–68. https://doi.org/10.1007/978-981-10-3433-6_20.

39. Biancovilli P, Jurberg C. How to optimize health messages about Cancer on
Facebook: mixed-methods study. JMIR Cancer. 2018;4(2):e11073. https://doi.
org/10.2196/11073.

40. Picanço L, Biancovilli P, Jurberg C. Beyond the Drama: the beautiful life in
News feeds on Cancer. J Canc Educ. 2018;33(2):424–8. https://doi.org/10.1
007/s13187-016-1094-2.

41. Sabino EC, Buss LF, Carvalho MPS, Prete CA, Crispim MAE, Fraiji NA, et al.
Resurgence of COVID-19 in Manaus, Brazil, despite high seroprevalence.
Lancet. 2021;397(10273):452–5. https://doi.org/10.1016/S0140-6736(21)001
83-5.

42. de Souza FSH, Hojo-Souza NS, da Silva CM, Guidoni DL. Second wave of
COVID-19 in Brazil: younger at higher risk. Eur J Epidemiol. 2021;36(4):441–3.
https://doi.org/10.1007/s10654-021-00750-8.

43. Fontanet A, Autran B, Lina B, Kieny MP, Karim SSA, Sridhar D. SARS-CoV-2
variants and ending the COVID-19 pandemic. Lancet. 2021;397(10278):952–
4. https://doi.org/10.1016/S0140-6736(21)00370-6.

44. Su Y. It doesn’t take a village to fall for misinformation: social media use,
discussion heterogeneity preference, worry of the virus, faith in scientists,
and COVID-19-related misinformation beliefs. Telematics Inform. 2021;58:
101547. https://doi.org/10.1016/j.tele.2020.101547.

45. Greenspan RL, Loftus EF. Pandemics and infodemics: research on the effects
of misinformation on memory. Human Behav and Emerg Tech. 2021;3(1):8–
12. https://doi.org/10.1002/hbe2.228.

46. Kooraki S, Hosseiny M, Myers L, Gholamrezanezhad A. Coronavirus (COVID-
19) outbreak: what the Department of Radiology Should Know. J Am Coll
Radiol. 2020;17(4):447–51. https://doi.org/10.1016/j.jacr.2020.02.008.

47. CDC. Coronavirus Disease 2019 (COVID-19). Centers for Disease Control and
Prevention. 2020. https://www.cdc.gov/coronavirus/2019-ncov/prevent-
getting-sick/social-distancing.html. Accessed 16 May 2021.

48. Powell A. On-again, off-again looks to be best social-distancing option.
Harvard Gazette 2020. https://news.harvard.edu/gazette/story/2020/03/how-
to-prevent-overwhelming-hospitals-and-build-immunity/. Accessed 16 May
2021.

49. BBC News. Coronavirus: Brazil becomes second country to pass 50,000
deaths - BBC News. 2020. https://www.bbc.com/news/world-latin-america-
53132225. Accessed 16 May 2021.

50. Jucá J, Pedroso R, Picheta R. Bolsonaro tells Brazilians to inspect hospitals
themselves, investigations ensue. CNN. 2020. https://edition.cnn.com/2020/
06/15/americas/brazil-bolsonaro-coronavirus-hospital-investigation-intl/
index.html. Accessed 16 May 2021.

51. Ribeiro G. São Paulo: lawmakers invade field hospital. The Brazilian Report
2020. https://brazilian.report/coronavirus-brazil-live-blog/2020/06/05/sao-pa
ulo-pro-bolsonaro-lawmakers-invade-field-hospital/. Accessed 16 May 2021.

52. Boechat Y. Famílias abrem caixões lacrados à beira das covas coletivas para
ter certeza de que estão enterrando seus parentes em Manaus. 2020.
https://br.noticias.yahoo.com/familias-abrem-caixoes-a-beira-das-covas-
coletivas-para-ter-certeza-de-que-estao-enterrando-seus-parentes-em-mana
us-161006292.html. Accessed 16 May 2021.

53. Pitombo JP. Família abre caixão em velório e cinco são contaminados por
Covid-19 na Bahia - 13/05/2020 - Cotidiano - Folha. 2020. https://www1.
folha.uol.com.br/cotidiano/2020/05/familia-abre-caixao-em-velorio-e-cinco-sa
o-contaminados-por-covid-19-na-bahia.shtml. Accessed 16 May 2021.

54. Ricard J, Medeiros J. Using misinformation as a political weapon: COVID-19
and Bolsonaro in Brazil. HKS Misinfo Review. 2020. https://doi.org/10.37016/
mr-2020-013.

55. Chen Y, Li M-X, Lu G-D, Shen H-M, Zhou J. Hydroxychloroquine/chloroquine
as therapeutics for COVID-19: truth under the mystery. Int J Biol Sci. 2021;
17(6):1538–46. https://doi.org/10.7150/ijbs.59547.

56. Kashour Z, Riaz M, Garbati MA, AlDosary O, Tlayjeh H, Gerberi D, et al.
Efficacy of chloroquine or hydroxychloroquine in COVID-19 patients: a
systematic review and meta-analysis. J Antimicrob Chemother. 2021;76(1):
30–42. https://doi.org/10.1093/jac/dkaa403.

57. Tapia L. COVID-19 and fake News in the Dominican Republic. Am J Trop
Med Hyg. 2020;102(6):1172–4. https://doi.org/10.4269/ajtmh.20-0234.

58. de Melo T, Figueiredo CMS. Comparing News articles and tweets about
COVID-19 in Brazil: sentiment analysis and topic modeling approach. JMIR
Public Health Surveill. 2021;7(2):e24585. https://doi.org/10.2196/24585.

59. Zheng Y, Goh E, Wen J. The effects of misleading media reports about
COVID-19 on Chinese tourists’ mental health: a perspective article. Anatolia.
2020;31(2):337–40. https://doi.org/10.1080/13032917.2020.1747208.

60. Vargo CJ, Guo L, Amazeen MA. The agenda-setting power of fake news: a
big data analysis of the online media landscape from 2014 to 2016. New
Media Soc. 2018;20(5):2028–49. https://doi.org/10.1177/1461444817712086.

61. Ventura D, Lotta G, Pereira C, Nacif Pimenta D, Tamaki E, Wenham C. Covid-
19: Bolsonaro tells Brazilians to stop “being a country of sissies.” BMJ. 2021.
https://blogs.bmj.com/bmj/2021/05/04/covid-19-bolsonaro-tells-brazilians-
to-stop-being-a-country-of-sissies/. Accessed 14 May 2021.

62. Sermo. Breaking Results: Sermo’s COVID-19 Real Time Global Barometer.
app.sermo.com/covid19-barometer. 2020. https://app.sermo.com/covid19-ba
rometer. Accessed 16 May 2021.

63. World Bank. Managing risk and facilitating trade in the COVID-19 pandemic.
Washington, DC: World Bank; 2020. https://doi.org/10.1596/33515.

64. Ponce D. The impact of coronavirus in Brazil: politics and the pandemic. Nat
Rev Nephrol. 2020;16:483. https://doi.org/10.1038/s41581-020-0327-0.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Biancovilli et al. BMC Public Health         (2021) 21:1200 Page 10 of 10

https://doi.org/10.1080/1461670X.2020.1745667
https://doi.org/10.1080/1461670X.2020.1745667
https://doi.org/10.1080/1461670X.2017.1375385
https://doi.org/10.1080/1461670X.2017.1375385
https://www.bbc.com/news/world-latin-america-52739734
https://piaui.folha.uol.com.br/lupa/2015/10/15/como-selecionamos-as-frases-que-serao-checadas/
https://piaui.folha.uol.com.br/lupa/2015/10/15/como-selecionamos-as-frases-que-serao-checadas/
https://piaui.folha.uol.com.br/lupa/2015/10/15/como-fazemos-nossas-checagens/
https://piaui.folha.uol.com.br/lupa/2015/10/15/como-fazemos-nossas-checagens/
https://www.youtube.com/watch?v=OyzTrBZpZ-s&t=78s
https://www.youtube.com/watch?v=OyzTrBZpZ-s&t=78s
https://doi.org/10.1080/19325037.2018.1473178
https://doi.org/10.3917/puf.bard.2013.01
https://doi.org/10.3115/1220575.1220619
https://doi.org/10.3115/1220575.1220619
https://doi.org/10.1007/978-981-10-3433-6_20
https://doi.org/10.2196/11073
https://doi.org/10.2196/11073
https://doi.org/10.1007/s13187-016-1094-2
https://doi.org/10.1007/s13187-016-1094-2
https://doi.org/10.1016/S0140-6736(21)00183-5
https://doi.org/10.1016/S0140-6736(21)00183-5
https://doi.org/10.1007/s10654-021-00750-8
https://doi.org/10.1016/S0140-6736(21)00370-6
https://doi.org/10.1016/j.tele.2020.101547
https://doi.org/10.1002/hbe2.228
https://doi.org/10.1016/j.jacr.2020.02.008
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/social-distancing.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/social-distancing.html
https://news.harvard.edu/gazette/story/2020/03/how-to-prevent-overwhelming-hospitals-and-build-immunity/
https://news.harvard.edu/gazette/story/2020/03/how-to-prevent-overwhelming-hospitals-and-build-immunity/
https://www.bbc.com/news/world-latin-america-53132225
https://www.bbc.com/news/world-latin-america-53132225
https://edition.cnn.com/2020/06/15/americas/brazil-bolsonaro-coronavirus-hospital-investigation-intl/index.html
https://edition.cnn.com/2020/06/15/americas/brazil-bolsonaro-coronavirus-hospital-investigation-intl/index.html
https://edition.cnn.com/2020/06/15/americas/brazil-bolsonaro-coronavirus-hospital-investigation-intl/index.html
https://brazilian.report/coronavirus-brazil-live-blog/2020/06/05/sao-paulo-pro-bolsonaro-lawmakers-invade-field-hospital/
https://brazilian.report/coronavirus-brazil-live-blog/2020/06/05/sao-paulo-pro-bolsonaro-lawmakers-invade-field-hospital/
https://br.noticias.yahoo.com/familias-abrem-caixoes-a-beira-das-covas-coletivas-para-ter-certeza-de-que-estao-enterrando-seus-parentes-em-manaus-161006292.html
https://br.noticias.yahoo.com/familias-abrem-caixoes-a-beira-das-covas-coletivas-para-ter-certeza-de-que-estao-enterrando-seus-parentes-em-manaus-161006292.html
https://br.noticias.yahoo.com/familias-abrem-caixoes-a-beira-das-covas-coletivas-para-ter-certeza-de-que-estao-enterrando-seus-parentes-em-manaus-161006292.html
https://www1.folha.uol.com.br/cotidiano/2020/05/familia-abre-caixao-em-velorio-e-cinco-sao-contaminados-por-covid-19-na-bahia.shtml
https://www1.folha.uol.com.br/cotidiano/2020/05/familia-abre-caixao-em-velorio-e-cinco-sao-contaminados-por-covid-19-na-bahia.shtml
https://www1.folha.uol.com.br/cotidiano/2020/05/familia-abre-caixao-em-velorio-e-cinco-sao-contaminados-por-covid-19-na-bahia.shtml
https://doi.org/10.37016/mr-2020-013
https://doi.org/10.37016/mr-2020-013
https://doi.org/10.7150/ijbs.59547
https://doi.org/10.1093/jac/dkaa403
https://doi.org/10.4269/ajtmh.20-0234
https://doi.org/10.2196/24585
https://doi.org/10.1080/13032917.2020.1747208
https://doi.org/10.1177/1461444817712086
https://blogs.bmj.com/bmj/2021/05/04/covid-19-bolsonaro-tells-brazilians-to-stop-being-a-country-of-sissies/
https://blogs.bmj.com/bmj/2021/05/04/covid-19-bolsonaro-tells-brazilians-to-stop-being-a-country-of-sissies/
http://app.sermo.com/covid19-barometer
https://app.sermo.com/covid19-barometer
https://app.sermo.com/covid19-barometer
https://doi.org/10.1596/33515
https://doi.org/10.1038/s41581-020-0327-0

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	The context of the study: the novel coronavirus pandemic in Brazil
	Definition and types of misinformation

	Methods
	Misinformation, content and sentiment analysis of news stories
	Statistical analyses

	Results
	Content and media where misinformation was found
	Misinformation about COVID-19 over time and compared to other topics

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

