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This research aimed to analyze the quality of the information conveyed
through YouTube videos in Portuguese on the use of two medicines
suggested for the treatment of COVID-19: chloroquine and
hydroxychloroquine. The ‘Brief DISCERN’ questionnaire was applied to
assess the quality of the video content as well as baseline characteristics,
such as length, views, likes and dislikes, in a total of 90 videos with almost
4,5 million views. Traditional media accounted for 58,89% of videos.
Misleading information was present in most of the videos (63,5%). Despite
the ease of access, the videos showed problems in the quality of
information.

Abstract

Health communication; Science and media; Science communication in the
developing world

Keywords

https://doi.org/10.22323/2.19070206DOI

Submitted: 21st June 2020
Accepted: 17th September 2020
Published: 14th December 2020

Context The pandemic caused by the new coronavirus, identified as SARS-CoV-2 (Severe
Acute Respiratory Syndrome Coronavirus 2), led to an international framework for
quarantine and social isolation measures [Centers for Disease Control and
Prevention, 2020]. The disease caused by this new virus (COVID-19, as in
Coronavirus Disease 2019) accumulates, on August 30th, 2020, more than 24 million
confirmed cases in the world, with approximately 827 thousand deaths [World
Health Organization, 2020]. Brazil declared a public health emergency on February
3rd and up to this date, official reports show over three million cases and 120
thousand deaths [Ministério da Saúde do Brasil, 2020a].

This situation is aggravated by the absence of vaccines and scientifically proven
treatments. Some of the most studied drugs have been chloroquine and its
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hydroxychloroquine analog, which were previously prescribed for lupus and
rheumatoid arthritis treatments [Esposito, Noviello and Pagliano, 2020]. These
drugs had their action against SARS-CoV-2 confirmed in the laboratory after in
vitro analyzes at the beginning of the pandemic [Liu et al., 2020; Yao et al., 2020].

Then, the race for results in clinical research brought studies that initially reported
an improvement in the clinical condition or a decrease in mortality with the use of
chloroquine or hydroxychloroquine [Chen et al., 2020; Colson et al., 2020; Huang
et al., 2020], mainly associated with azithromycin [Gautret et al., 2020; Million et al.,
2020]. However, these studies had similar limitations: a small number of patients, a
lack of randomization, or double-blind design. Still, some studies have shown that
the use of these drugs could lead to severe adverse events, such as cardiac
arrhythmias due to the prolongation of the QT interval [Mercuro et al., 2020; Tang
et al., 2020].

As studies with more extensive sampling and better method definition have been
carried out, few benefits from the use of hydroxychloroquine, associated or not
with other drugs, have been confirmed [Rosenberg et al., 2020; Tang et al., 2020].
Recently, the U.S. Food and Drug Administration (FDA) canceled permission to use
these substances after reviewing international studies claiming that there have been
no proven benefits in mortality, in the patient’s condition or decreased length of
hospitalization [Food and Drug Administration, 2020].

Although these studies are widely disseminated in the scientific community, they
do not reach as easily the entire population. The Internet has been identified as a
significant source of health-related research, [Rocha Garbin, Faria Pereira Neto and
Guilam, 2008; Oliveira, Bertollo-Golloni and Pavarino, 2013; Silvestre et al., 2012] as
well as the search for information related to COVID-19 [Bento et al., 2020;
Effenberger et al., 2020; Higgins et al., 2020], even though some social networks and
websites increasingly present deficient, incorrect or incomprehensible information
[Bastani and Bahrami, 2020; Mian and Khan, 2020; Ramos et al., 2019]. In this
scenario, it is up to users and the media to interpret it correctly [Cuan-Baltazar
et al., 2020].

The quality of information about medicines on the internet and social networks has
been the subject of study of several authors, who have warned of problems in the
quality of the information conveyed, which can negatively affect users’ decisions
about the use of these technologies [Faria Pereira Neto et al., 2017; Sinclair et al.,
2017; Al Khaja, AlKhaja and Sequeira, 2018; Ramos et al., 2019].

Al Khaja and colleagues [2018] evaluated the truthfulness of social media claims
about drugs and other health-related products, finding that “potentially
misleading” claims were the most frequent messages. The authors pointed out that
those messages tend to exaggerate efficacy or safety. They concluded that false or
potentially misleading claims about drugs on social media lacked good evidence to
support them and suggested that regulatory authorities should monitor social
media platforms that disseminate health information.

The low quality of information about medications becomes an even more
significant problem when this content is not entirely based on evidence about the
safety of its use and it must be interpreted cautiously [Hansen et al., 2016]. Gul and
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Diri [2019] found that counterfeit drugs for premature ejaculation were advertised
on videos in the composition of sexual performance supplements, with the
potential to be a major problem for users’ health due to contaminated ingredients
and non-sterile manufacturing conditions.

Using the hydroxychloroquine example itself, the preliminary announcement of
favorable results in vitro led the population to rush to pharmacies in an excessive
and unnecessary purchase of this medicine, resulting in the shortage of the
medicine used by patients with other chronic issues [Romano et al., 2020].
Subsequently, in Brazil, the control of this medication was increased, which now
requires a special control prescription in two copies, with prescription retention in
the establishment, for the dispensation to occur [Conselho Nacional de Saúde,
2020].

The lack of reliable information has led to the indiscriminate use of this medication
as a treatment for all degrees of severity of the disease, in addition to its use as
prevention. Although there is no scientific evidence to support the use in any of
these situations, in several videos the hydroxychloroquine advertisement was
reported as a prophylactic measure by the President of the United States of
America. There was a 442% increase in demand for online sales of both
hydroxychloroquine and chloroquine after endorsements from these videos [Liu
et al., 2020]. Recently, in a preliminary study, researchers indicated that this drug
would not affect on post-exposure prophylaxis [Boulware et al., 2020].

In Brazil, approximately 70% of the population has access to the Internet, and the
country ranks fifth concerning the search for health information [Instituto
Brasileiro de Geografia e Estatística, 2018]. On the Internet, YouTube has about two
billion users, totaling over a billion hours of videos per day [YouTube, 2020]. Brazil
has more than 95 million people connected to YouTube. In a survey conducted by
the platform itself, 59% of respondents believe that videos better update them than
news on TV programs [YouTube, 2017], which makes the analysis of content in
Portuguese important due to the relevance of this network in the dissemination of
information.

When searching for videos of health content, more than 190 thousand results are
found, mostly related to official agencies and health professionals [Trigo, 2018],
with the platform standing out in the search for health information [Duke et al.,
2019; Madathil et al., 2014]. The quality of the information specified in videos about
medicines has been investigated. The 50 most viewed videos on acne treatment
were of low quality, totaling almost 26 million views [Xiang et al., 2020]. A more
critical situation was reported when only 3% of the 133 videos on hip arthritis
analyzed were classified as of excellent quality [Koller et al., 2016].

In other epidemics, the quality of information on YouTube has also been assessed.
In the pandemic caused by the Zika virus, about 25% of the videos analyzed had
dubious information [Bora et al., 2018], a similar situation was also observed in the
H1N1 pandemic [Pandey et al., 2010]. This percentage was even higher (33%) when
analyzing videos during the yellow fever outbreak [Ortiz-Martínez et al., 2017].

Although COVID-19 officially became a global public health risk situation a few
months ago, some studies were already published evaluating the quality of
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information about the disease on YouTube [Basch, Hillyer et al., 2020; D’Souza
et al., 2020; Khatri et al., 2020; Li et al., 2020; Szmuda et al., 2020]. However,
treatment options were not the focus of these studies. Even so, hydroxychloroquine
was observed as one of the most discussed subjects in videos on rheumatic disease
and COVID-19 [Kocyigit, Akaltun and Sahin, 2020].

Brazil is one of the countries that guides the use of chloroquine and
hydroxychloroquine as an early treatment for patients diagnosed with COVID-19
even without scientific evidence to prove its efficacy and safety [Ministério da
Saúde do Brasil, 2020b]. Besides encouraging the use, the federal government also
intensified its production by the Pharmaceutical Chemical Laboratory from the
Armed Forces, with more than 3 million pills already produced [Araújo, 2020].
Also, the press recently announced that the government is considering the
inclusion of these products in the list of the Farmácia Popular project, a strategy
that seeks to expand the population access to reference drugs for the treatment of
diseases such as systemic arterial hypertension and diabetes, through its free
distribution in drugstores due to public subsidy [Vargas, 2020].

In a scenario where there are no conclusive studies on the treatment alternatives for
COVID-19 and there is a large volume of dubious guidelines being disseminated, it
is crucial to evaluate the type of information that Brazilian users of one of the
largest Internet platforms have access to.

Objective The study aimed to assess the reliability and quality of information on YouTube
videos in Brazilian Portuguese on chloroquine and hydroxychloroquine in the
context of COVID-19.

Methodology Search protocol

YouTube research was conducted on May 24th, 2020, using the terms ‘chloroquine’
and ‘hydroxychloroquine’ combined with ‘COVID-19’ and ‘coronavirus’, using the
private window and the filter ‘relevance’ of YouTube’s algorithm. The first 50
videos of each search and their URL (uniform resource locators) were selected. The
number of videos analyzed was defined based on the proposal of other studies on
content analysis on this platform [Basch, Fung et al., 2017; Dubey et al., 2014;
Nagpal et al., 2015; Szmuda et al., 2020].

Selection of videos

Two researchers (TBR and LCB) first analyzed the spreadsheet with hyperlinks,
excluding duplicate videos. The following exclusion criteria were applied:
duration longer than 15 minutes, since long videos are generally considered less
engaging [Guo et al., 2020], content outside the scope of the work and live
presentations. Since the study aimed to evaluate the information available on
YouTube to the Brazilian population, only videos in Portuguese were considered.
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Data collection

Descriptive characteristics were duration, the number of views, likes, dislikes, date
of publication, and whether the video reports experience of medication use (yes
and it does support the use, yes and it does not support the use, or it does not cite
the experience of use). The type of YouTube creator covered the following
categories: traditional media, health professional, government agency, educational
institution, and blogs/websites. All metrics were analyzed on May 28th, 2020, as
access data changes continuously.

The content analysis was carried out independently by two pairs of evaluators
(EBO and TSP, RCB and LCB). Each pair analyzed half of the videos. Each
evaluator of the pair analyzed the content independently, and, with a discrepancy
between the scores higher than 5 points, a third evaluator (TBR) evaluated that
video. The ‘Brief DISCERN’ was the questionnaire selected to assess the quality of
the video content. The instrument is a compact version of the original, used by
consumers and health professionals to assess the quality of information on websites
[Khazaal et al., 2009]. This version of the questionnaire has been used by several
other studies [Bora et al., 2018; Li et al., 2020] and focuses on six questions from the
original instrument: references and dates of information, description of treatment,
benefits, risks, and effects of the same on the patient’s quality of life. Each topic is
assessed on a 5-point Likert scale, with 5 being the indicator that the assessment
criterion has been met, from 2 to 4, partially met, and 1 not met (Table 1).

Table 1. The ‘brief’ DISCERN instrument.

Questions
1. Is it clear what sources of information were used to compile the publication (other than
the author or producer)?
2. Is it clear when the information used or reported in the publication was produced?
3. Does it describe how each treatment works?
4. Does it describe the benefits of each treatment?
5. Does it describe the risks of each treatment?
6. Does it describe how the treatment choices affect overall quality of life?

Question 1 refers to the source of the information, having been assessed based on
its clear identification. Score 5 was assigned to videos in which at least one
traceable source of information was presented. Scores 2 to 4 were considered when
information about the source was not complete or was not traceable. Score 1 was
assigned in situations where no information about the source of the information
was provided. Question 2 received the highest score if the time of the information
production or the last actualization is clearly expressed and the score 1 if it is not
informed. Regarding questions 3, 5 and 6, the gold standard was the information
approved by the National Health Surveillance Agency (ANVISA) for the package
leaflet of the products. Thus, for the risk, a score of 5 was considered if the video
presented the main contraindications, adverse reactions and precautions described
in the package insert and score 1 was assigned if, on the other hand, there was no
mention of those aspects. If the information was partially present, the score ranged
from 2 to 4. The same logic was applied in the analysis of the description of the
mechanism of action and the possible changes in quality of life-related to each
medication.
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An adaptation of the questionnaire was made in the question about treatment
benefits. This is because, concerning COVID-19, the drugs chosen in the search had
not shown, until the moment of the analysis, conclusive results on the benefits of its
use [Rosenberg et al., 2020; Tang et al., 2020]. Therefore, clarifying that the results
are still under discussion was considered essential information. Thus, a score of 5
was considered when the video indicated uncertain benefits or pointed benefits but
clarifies that they are being studied and they weren’t proven yet; 2 to 4 was the
score when the video indicated partial benefits and it didn‘t clarify that those are
still being tested; 1 when indicated the cure of the disease through the use of these
medications or affirmed the use as a preventive treatment.

Data analysis

The video’s popularity was assessed based on the views and the “likeability”
index, which relates the rate of likes by views, with adjustment for the number of
dislikes given by the user [Hassona et al., 2016]. Videos with a score equal to or
greater than 16 points were considered of good quality evidence (useful) and
videos with a score lower than 16 as misleading [Khazaal et al., 2009]. Thus, a video
was considered useful if the information presented helps the consumer to make a
more conscious decision about the use of these drugs, presenting both the
uncertainties about the benefits and the risks involved.

Statistical analysis

The kappa coefficient was used to assess the degree of agreement between the
results of each pair of reviewers and the totality of videos. Descriptive statistics
tools were used to analyze the profile of the videos. ANOVA analysis of variance
was used to compare the number of views and likeability among the videos
considered misleading and useful. Kruskall-Wallis test was used to compare data
from the three types of YouTube creators responsible for publishing the most
frequent videos, namely, traditional media, blogs/websites, and government
agencies. The Pearson R© ratio coefficient was used to assess the existence of a linear
relationship between duration, the number of views, days in the air, likes and
dislikes.

Results A total of 90 videos were included after the application of the exclusion criteria
(Figure 1), representing 5 hours and 5 minutes (mean=00:03:24; sd=00:02:46;
ranging from 00:00:34 to 00:13:13 minutes); 4.488.123 views (mean=49.868;
sd=124.232,49; ranging from 333 to 720.991 views), 140.738 likes (mean=1.581;
sd=3.613,20; ranging from 10 to 20.000 likes); 8.642 dislikes (mean= 97,10;
sd=231,78; ranging from 0 to 1.700 dislikes).

The analysis of the popularity of the videos showed a total viewing rate of
107.224,15 (mean=336,17; sd=2.259,16; ranging from 9,25 to 15,33), and a likeability
index of 298,67 (mean=3,32; sd=2,26; ranging from 0,03 to 15,33). Together, the
videos were available for 3.429 days (average=38,1; sd=23,64, ranging from 6 to 70
days) (Table 2). In 87,8% of the videos, the absence of the date of some information
provided was identified. In the majority (58,9%), no information was identified
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Figure 1. Flowchart of the video selection process for analysis.

regarding the date and in 26 (28,9%) there was the date of only some of the
information provided. The mean Brief DISCERN score for all websites was 14,49
out of a maximum score of 30 (ranging from 6 to 24,5).

Table 2. Baseline characteristics of YouTube videos about hydroxychloroquine and
chloroquine in the COVID-19 treatment in Brazilian Portuguese.

Baseline
Mean Minimum Maximum

Standard Total
characteristics Deviation Value

DISCERN Score 14,49 6 24,5 4,34 1304,50
Duration 00:03:24 00:00:34 00:13:13 00:02:46 05:05:41

Number of views 49.868 333 720.991 124.232,49 4.488.123
Likes 1.581 10 20.000 3.613,20 140.738

Dislike 97,10 0 1.700 231,78 8.642
Likeability 3,32 0,03 15,33 2,26 298,67

Number of days online 38,1 6 70 23,64 3.429

Table 3 shows that most videos were uploaded by traditional media (58,89%),
followed by sites/blogs (21,11%) and government agencies (12,22%). It is
interesting to note that the majority (75%) of the videos produced by health
professionals, 35,85% from traditional media, 27,3% from government agencies and
36,84% of the blogs/sites were considered useful. As for the popularity of the type
of YouTube creator, although representing only 4,4% of videos, health professionals
had the lowest dislikes (median=33,75) and the highest likeability (median=7,18).

The only characteristic that showed a statistically significant difference between the
groups responsible for the videos was the number of dislikes (p = 0,04731), which
was higher for videos from traditional media (median=127,42) and lower for videos
from government agencies (median=16,60).

The kappa coefficient of agreement regarding the usefulness classification of the
videos was 0,9 (IC=0,81 to 0,99), considered an almost perfect agreement [Silva and
Paes, 2012]. The same situation was observed for the agreement between each pair
of evaluators (0,80 for EB and TP; 0,90 for RCB and LCB).

https://doi.org/10.22323/2.19070206 JCOM 19(07)(2020)A06 7

https://doi.org/10.22323/2.19070206


Table 3. Distribution of the general characteristics of YouTube videos about hydroxy-
chloroquine and chloroquine in the COVID-19 treatment in Brazilian Portuguese according
to type of YouTube creator.

Type of YouTube creator
Health professional Government agency Traditional media Educational institution Sites/blog

Videos
N % N % N % N % N %
4 4,44 11 12,22 53 58,89 3 3,33 19 21,11

Baseline characteristics
— Total Mean±SD Total Mean±SD Total Mean±SD Total Mean±SD Total Mean±SD

Length 00:17:54 00:04:29±0,0036 00:21:46 00:01:59±0,0008 03:10:51 00:03:36±0,0018 00:13:34 00:04:31±0,0039 01:01:36 00:03±0,002
Views 41.418 10.354,50±14.136,31 55.184 5.017,00±5872,98 3.906.943 73.716,00±155.142,93 63.062 21.020,67±35.290,48 421.516 22.185±48.869,1
Likes 5.172 1.293,00±2340,81 1.653 165,30±208,80 116.669 2.201,00±4.441,81 2.846 948,67±1.603,35 14.398 757,79±1.600,36

Dislike 135 33,75±44,46 166 16,60±14,92 6.753 127,42±277,40 303 101,00±158,58 1.285 67,63±170,28
Likeability 28,73 7,18±6,58 36,91 3,36±2,57 160,19 3,02±1,25 8,06 2,69±1,22 64,78 3,41±2,44

Days online 163 40,75±25,60 389 35,36±21,25 2.142 40,42±24,54 159 53,00±16,09 576 30,32±22,65
Discern classification

Useful Misleading Useful Misleading Useful Misleading Useful Misleading Useful Misleading
3 (75%) 1 (25%) 3 (27,3%) 8 (72,7%) 19 (35,85%) 34 (64,15%) 1 (33,3%) 2 (66,7%) 7 (36,84%) 12 (63,16%)

Only 33 videos (36,67%) were considered useful: nineteen from traditional media,
three from health professionals, three from government agencies; one from an
educational institution and seven sites/blogs. Most of the videos considered
misleading were published by traditional media (Table 3).

The number of views between useful and misleading videos was relatively close,
but with a slight predominance for useful videos. An important aspect to be
considered is the number of likes for misleading video, relatively higher than for
useful videos. Despite this, the number of dislikes was quite close. It should also be
considered that useful videos were online on the platform for a few days rather
than misleading videos. When comparing the metrics between useful and
misleading videos, no characteristics showed a significant statistical difference
(Table 4), not even in views (p=0,2263) or likeability (p=0,7391).

Table 4. Baseline characteristics of YouTube videos about hydroxychloroquine and
chloroquine in the COVID-19 treatment in Brazilian Portuguese according to DISCERN clas-
sification.

DISCERN classification
Misleading Useful

Videos
N % N %
57 63,33 33 36,67

Baseline
Total Mean±SD Min Max Total Mean±SD Min Max p-value

characteristics
Length 02:57 00:03:07±0,0017 00:00:34 00:09:48 02:08 00:03±0,0023 00:00:47 00:13:13 —
Views 2.152.283 37.759±84.815,78 333 490.828 2.335.840 70.783±172.115,47 441 720.991 0,2263
Likes 71.887 1.284±2.714,26 10 15.000 68.851 2.086±4.777,16 18 20.000 0,3072

Dislike 4.042 72,18±159,65 0 841 4.600 139,39±317,81 2 1.700 0,3085
Likeability 185,68 3,26±2,01 0 11,27 112,99 3,42±2,65 0,03 15,33 0,7391

Days online 2.302 40,39±23,56 6 70 1.127 34,15±23,62 6 69 0,4211

Twelve videos, all considered misleading (average score=8,92, sd=1,52), did not
present the source of the information provided. Nine videos, one of which was
considered useful, presented case reports to corroborate the use of drugs in the
treatment of COVID-19 (average score=11,5, sd=3,84). Only one video, classified as
useful, used a case report to advise against the use of medications (score=19,5).
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A weak positive linear correlation was observed between the duration of the videos
with likes (r=0,28; p=0,00008), dislikes (r=0,16; p=0,00016) and number of views
(r=0,25; p=0,00026). The positive correlation between the number of views was
strong with likes (r=0,97; p=0,0003) and moderate with dislikes (r=0,61; p=0,0003),
according to the classification described by Dancey and Reidy [2006].

Discussion Analysis of YouTube videos on chloroquine and hydroxychloroquine in the context
of the COVID-19 pandemic in Brazil showed a high proportion of content
considered misleading, either due to lack of transparency regarding the sources
used or the use of incomplete and biased information. Only approximately
one-third of the videos were considered useful for users’ decision making
regarding the treatment of COVID-19. Also, it was found that reliable
representatives of science (such as educational institutions and research agencies)
represented a little parcel of the sample.

Regarding the quantitative aspects, almost 4,5 million views were found in this
study, which is lower than those observed by other authors in videos about
COVID-19 [Basch, Hillyer et al., 2020; Li et al., 2020; Khatri et al., 2020]. A possible
explanation may be the fact that these studies have included videos produced in
English, a language that has a greater global reach, which allows viewing by
different populations. In this work, only the videos published in Portuguese and,
therefore, easier to access for the Brazilian population were analyzed. It can also be
explained by the time window of the pandemic in Brazil, which may have
impacted the volume of accesses at the data collection period.

Likewise, as this work only included videos that analyzed the treatment of the
disease, it is reasonable to assume that this sample represents only a subset of the
total. This smaller number of views was observed by other authors who analyzed
only specific subjects of COVID-19, such as Kocyigit and collaborators [2020], in
videos on rheumatoid arthritis, and Yuksel and Cakmak [2020], who researched the
disease condition related to pregnancy.

The higher frequency of traditional media videos is in line with what is observed in
the literature, both in this and other pandemics [Bora et al., 2018; Basch, Hillyer
et al., 2020; Khatri et al., 2020; Li et al., 2020]. It is noted that most of these videos
were classified as misleading, which was also reported by another study that
identified traditional media as the most frequent source and the worst quality of
information [Szmuda et al., 2020]. The number of videos published by websites
and blogs was observed in similar proportions by other authors [Basch, Basch et al.,
2015; Basch, Fung et al., 2017].

The low number of videos posted by health professionals, government agencies,
and educational institutions is noteworthy. Despite the lower number of views,
most of these videos (75%) presented good quality of the content. This is in line
with the literature since these sources, generally associated with better results
concerning the quality and reliability of information [Sun et al., 2019], have already
been observed at low frequencies in other studies [Bora et al., 2018; Dubey et al.,
2014; Pathak et al., 2015; Novillo-Ortiz, Hernández-Pérez and Saigí-Rubió, 2017].
Another noteworthy aspect is that the second-highest average of views was from
government sources; however, they were the ones with most low-quality
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information. This result contrasts with what was observed in other countries in
other pandemics, where government agencies had been identified as trustworthy
sources of scientific information [Pandey et al., 2010; Duke et al., 2019]. It may be
explained by the controversial position of the Brazilian government, since the
Ministry of Health defined a treatment protocol in which indicates the early drug
handling of patients diagnosed with COVID-19, as a national action related to the
new coronavirus pandemic [Ministério da Saúde. Agência Nacional de Vigilância
Sanitária, 2020].

The low representativeness of content creators considered trustable, like health
professionals, government agencies, and educational institutions, for example,
raises a sign of attention. They need to make better use of digital platforms as a
means for the dissemination of reliable videos with evidence-based information
[D’Souza et al., 2020; Nagpal et al., 2015]. The use of videos was identified as a
mechanism for disseminating scientific information to an audience accustomed to
online visual communication [Erviti and Stengler, 2016]. Videos made directly to
the Internet have a more exceptional ability to generate views and engagement by
users [De Lara, García-Avilés and Revuelta, 2017]. In this scenario, it is worth
mentioning that Brazil has a national network of drug information centers, linked
to the Ministry of Health, which may represent an interesting strategy for the
production of videos with information based on evidence on the rational use of
medicines.

There is an unconformity on the quality of the information in videos about
COVID-19, as some studies have found it to be useful [D’Souza et al., 2020;
Kocyigit, Akaltun and Sahin, 2020], while others showed similar low scores using
the same assessment tool [Klila et al., 2013; Banasiak and Meadows-Oliver, 2017]
especially in high viewing rates videos [Yuksel and Cakmak, 2020] and in terms of
treatment [Szmuda et al., 2020].

In the present study, there was no significant difference between videos considered
useful and misleading concerning the views and popularity, which may indicate
that, for the population, it is really difficult to identify differences concerning the
quality of the information conveyed. Ahmad and Murad [2020] also noted that the
population could not differentiate between false and accurate information on social
media. However, it has been reported that videos with misleading content were
more likely to be viewed, shared, liked, and disliked [Bora et al., 2018]. The most
significant number of misleading videos could happen mainly during epidemics,
relating this aspect to conspiracy theories, messages that underestimate the severity
of the diseases, or that bring false and inconsistent information [D’Souza et al.,
2020; Dubey et al., 2014; Ortiz-Martínez et al., 2017; Pandey et al., 2010].

In Brazil, some studies have already analyzed the influence of the country’s
president’s speeches regarding the demand for these medicines on social networks:
on Twitter, there was an increase from 8% to 43% in fake news after a tweet from
the president [Libório et al., 2020] and search peak reaches 100% on Google Trends
after his speeches defending the use of hydroxychloroquine [Lisboa et al., 2020].

It is important to stress the role of social networks in spreading fear and panic
about COVID-19, negatively influencing people’s mental health and well-being
[Ahmad and Murad, 2020]. According to Farooq and colleagues [2020], the
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frequent use of social media could also lead to excessive concern due to the high
amount of information. In an analysis of 100 videos about the Zika virus pandemic,
traditional media videos were more likely to express anxiety and fear about the
virus infection [Basch, Fung et al., 2017]. During the H1N1 epidemic in the United
States, the anxiety generated by the situation indicated greater concern with
preventive measures, despite also generating unnecessary panic with mental health
and product stock [Wheaton et al., 2012].

Education and public engagement are essential for the management of the
pandemic, especially concerning public health measures [Basch, Mohlman et al.,
2020]. Therefore, it is understood that social media are essential tools for
controlling information sharing, especially in relation to changes in behavior in
response to the pandemic [Saud, Mashud and Ida, 2020].

Some authors suggest a more direct action by YouTube about the evaluation of the
content of their videos, with a clearer demarcation of current and valid information,
which would be useful mainly in a pandemic time when the information changes
very quickly [Basch, Hillyer et al., 2020] or a message at the beginning of the videos
indicating to users the potential for disinformation during these public health
emergencies, which would help in recognizing false information [Bora et al., 2018].

The limitations of this study were similar to those found by other researchers who
analyzed YouTube videos. First, only videos from one platform were used, not
including those published and shared on other social media, such as Facebook,
Instagram, Twitter, and WhatsApp, also identified as essential news platforms on
the disease [Ahmad and Murad, 2020; Saud, Mashud and Ida, 2020]. Also, as a
sectional study, the results refer to the scenario at a specific point in time. Thus, the
parameters used to assess the information may change as knowledge about the use
of these drugs in COVID-19 is consolidated and in response to public statements of
social influencers, like authorities like the president.

To date, the action of chloroquine and hydroxychloroquine against COVID-19 is
being studied by several clinical studies conducted around the world. Thus, any
evaluation of the content on the Internet about the disease should undergo
follow-up studies due to the dynamics and rapidity of the information change.
However, the disclosure of the date of production of the information, to allow an
adequate evaluation of its content by the population, wasn’t observed for the
majority of videos analyzed.

If even the scientific community has yet managed to close a concrete definition of
the action of these drugs, which source of information can users trust? The longing
for an answer, whether about a treatment or vaccine, makes everyone want to reach
the definitive answer as quickly as possible. However, the steps of the scientific
method need and must be respected, so that the information, when it reaches the
general population, is of good quality and reliability.

Conclusions The communication of evidence-based health information is a significant challenge,
especially during a health crisis. Taking into account the amount of false or biased
information that is shared and taken for granted nowadays, it is necessary to
understand all the complexity that involves the dissemination of scientific
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evidence, identifying the best mechanisms to contribute to health promotion. The
use of social media has the effect of bringing research closer to the general
population that has never been so attentive in vaccine development processes or
clinical studies for new treatment choices like during the COVID-19 pandemic. In a
period like this, educating and engaging the population is essential for the
adoption of the control and prevention measures proposed by public health
specialists. However, only one-third of the videos in the Portuguese language was
considered useful in empowering the population in terms of the use of chloroquine
and hydroxychloroquine.

The videos on YouTube about a possible treatment for COVID-19 proved to be easy
to access and with a high rate of views. However, the information conveyed
showed quality problems, which can compromise the efforts of health professionals
and public health institutions to deal with the pandemic. The inappropriate use of
these drugs is certainly an example of this situation, with the potential of exposing
the population to unnecessary risks.

The official protocol for the treatment of COVID-19 in Brazil recommends the use
of hydroxychloroquine and chloroquine even in mild cases of the disease. Besides,
there are various public demonstrations by the President of the Republic in defense
of the use of these drugs, even for prophylaxis. He also disclosed his personal use
of chloroquine, when announcing that he tested positive, in July, which has
increased the number of videos about these drugs since then. As the majority of
those videos contain misleading information, it is reasonable to consider that it
may pose a barrier to pandemic control efforts.

Through this study, it is possible to observe the importance of the production and
dissemination of evidence-based and high-quality content by educational
institutions and health professionals. Today, it is known that it is easy to have
information on various subjects on the Internet, but without a guarantee of quality.
Therefore, it is necessary for actors such as educational institutions, health
institutions and health professionals to understand how to insert themselves in this
universe and, in fact, engage in the popularization of scientific information, in such
a way that the population has access to secure information, objective and free from
any economic or political interests.
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