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ABSTRACT

Considering the growing importance of YouTube as a source for health information search, the aim of this
study was to analyze the factors associated with a higher number of views in videos about covid-19 vaccines.
For this purpose, Natural Language Processing techniques and statistical modeling were employed based
on 13,619 videos, encompassing three types of variables: general metrics, textual content of titles, and
information about the participants in the videos. Among the results, videos of medium or long duration,
posted during late hours and on weekends, with tags, descriptions, and short titles, along with controversial
elements and the presence of male and white figures in thumbnails stand out. These findings contribute to
a better understanding of the potential factors to be considered in the production of health communication
content about vaccines on YouTube.
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RESUMO

Considerando-se a crescente importancia do YouTube como fonte para busca de informagoes em satide,
o objetivo deste trabalho é analisar os fatores associados a um maior nimero de visualizacoes de videos
sobre vacinas contra a covid-19. Para isso, usaram-se técnicas de Processamento de Linguagem Natural e
modelagem estatistica com base em 13.619 videos, abrangendo trés tipos de variaveis: métricas gerais, con-
tetdo textual dos titulos e informacoes sobre os participantes dos videos. Entre os resultados, destacam-se
os videos de duracdo média ou longa, postados durante a madrugada e nos fins de semana, com tags,
descricdo e titulos curtos, além de elementos controversos e presenca de figuras masculinas e brancas em
miniaturas. Os achados contribuem para uma melhor compreensao dos possiveis fatores a serem conside-
rados na produgio de contetido de comunica¢io em satide sobre vacinas no YouTube.

Palavras-chave: Comunicacdo em saide; Educacdo em saide; YouTube; Vacinas; Engajamento.

RESUMEN

Teniendo en cuenta la creciente importancia de YouTube como fuente de biisqueda de informacién en
salud, el objetivo de este articulo es analizar los factores asociados a un mayor ntimero de visualizaciones
en videos sobre vacunas contra el covid-19. Para eso, se emplearon técnicas de Procesamiento del Lenguaje
Natural y modelado estadistico basadas en 13,619 videos, que abarcan tres tipos de variables: métricas
generales, contenido textual de titulos y informacién sobre los participantes en los videos. Entre los re-
sultados, destacan los videos de duracién media o larga, publicados durante altas horas de la noche y los
fines de semana, con tags, descripciones y titulos cortos, junto con elementos controvertidos y la presencia
de figuras masculinas y blancas en las miniaturas. Estos hallazgos contribuyen a una mejor comprension
de los posibles factores a tener en cuenta en la producciéon de contenido de comunicaciéon de salud sobre
vacunas en YouTube.

Palabras clave: Comunicacién en salud; Educacién en salud; YouTube; Vacunas; Interaccion.

ARTICLE INFORMATION

Original article | Videos about vaccines: what factors influence on having higher views on YouTube? 99



Reciis — Electronic Journal of Communication, Information & Innovation in Health, Rio de Janeiro, v. 18, n. 4, p. 98-113, Jan.-Mar, 2024
[www.reciis.icict.fiocruz.br] e-ISSN 1981-6278

INTRODUCTION

André Pereira Neto and collaborators (2015) point out that the internet can be considered the most
emblematic Information and Communication Technology (ICT) of contemporary times. It has caused
substantial changes in the ways individuals inform, communicate, and relate to each other. The internet
has reconfigured the roles of those who produce and those who consume information, broken geographic
boundaries, and made ubiquitous and instantaneous access and sharing.

Regarding the impact of these transformations in the field of health, those inserted in the scope of com-
munication and education must be highlighted, especially due to what McClung, Murray, and Heitlinger
pointed out at the end of the 20™ century: “[...] the public wants access to information about medical prob-
lems. Information providers on the internet (net) responded to this desire, and medical information is
abundant” (1998, p. 1, our translation).

At that time, this information was limited to search engines and websites. Currently, people can find
health establishments and professionals, access other people’s evaluations of care on medical websites, find
out about therapeutic and diagnostic possibilities, and discuss among peers in forums and socio-digital

networks (Garbin; Pereira Neto; Guilam, 2008).

HEALTH INFORMATION ON SOCIAL MEDIA PLATFORMS: THE CASE OF YOUTUBE

The Digital News Report (Newman, 2022) — a report published by the Reuters agency — points out that
information sources are found notably in online environments (83%), with YouTube being the most used
for news consumption (43%), and the second for general uses (77%), only behind WhatsApp (78%). It is
for this reason that YouTube is treated here as a locus of investigation, and the videos produced on this
platform are our object of analysis.

Despite the availability and abundance of information, what people consume is not always reliable.
When analyzing 242 videos in Portuguese about acute myocardial infarction, Fialho et al. (2021) identified
that a third of those videos were irrelevant and contained inaccurate data, and among the relevant ones, the
average DISCERN! quality was low or moderate.

In a more recent study carried out by Dalpoz et al. (2022), 48 educational videos on preventing dental
caries were investigated; the analysis showed that the majority of videos were of moderate quality according
to the DISCERN criteria and their reliability (JAMA) was in general low due to a lack of transparency
regarding the origin of the information presented.

Chan and collaborators (2021) analyzed videos about vaccines against covid-19. Most videos were con-
sidered non-educational, with “fair” average DISCERN quality. The educational videos had quality ranging
from “fair” to “excellent,” depending on the origin of the producer, and the information reliability (HON-
code?) was “low” for most non-educational videos and “moderate” for the educational ones. Overall, these
authors emphasize that the quality and reliability of the information are far from ideal.

The dialectic between quality and quantity has certainly intensified in the context of infodemic and
information disorder (Wardle; Derakhshan, 2017). Concerning vaccines, the scenario appears to be con-
ducive to the action of anti-vaccine movements that are important agents in promoting vaccine hesitancy
(Pierri et al., 2022), which we know is a relevant public health problem today (WHO, 2019).

Faced with this scenario, researchers have focused on the growth of misinformation about vaccines on

YouTube (Brotas; Costa; Massarani, 2021; Calvo; Cano-Oroén; Llorca-Abad, 2022; Massarani et al., 2021).

t Instrument used to evaluate the quality of health-related information.

2 This is a certification used to evaluate the quality of health-related information, by verifying the origin, transparency, and
intentionality (ethical dimension) of the content produced or made available on the internet.
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Aiming at identifying the occurrence of disinformative content and understanding in which situations it
occurs, these studies were qualitative for the most part and took the selected most relevant videos as objects
of analysis.

It is important to emphasize that this “relevance” is given according to the criteria of YouTube itself,
which, belonging to a private company, Google, seeks the greatest number of interactions (Souza, 2020).
It is a recommendation system that works based on the footprints left by users when using the platform.
Although these are the videos most likely to be accessed and become sources of information, they do not
represent all the productions available on YouTube on the topic.

Despite the importance and relevance of qualitative studies, there is still a lack of quantitative studies
that aim to investigate which factors are associated with a greater number of views of videos about vaccines
on YouTube, considering a comprehensive set of possible explanatory variables.

It is important to highlight that there may be other productions of better quality, but that ‘for some
reason’ they were unable to gain enough audience to compete for relevance. The literature on the subject
still does not understand what leads certain videos about vaccines to have more audiences than others.
Thus, it is essential to understand the principles that guide the production of this content — whether they
are reliable or not — and highlight possible criteria used by recommendation systems that favor information
disorder.

As Li and collaborators (2020) highlight, YouTube has the potential to be an opportune tool for health
communication in situations of health crises, such as the covid-19 pandemic, if it is properly used by public
institutions and healthcare professionals to disseminate reliable and quality information. Therefore, the
authors recommend that “[...] these groups should find strategies to increase the number of views and the
impact of their videos [...]” on the platform (Li et al., 2020, p. 5, our translation).

The general objective of this study was to identify the factors associated with a greater number of views
for videos about vaccines on YouTube in order to fill the gap in the literature on the issue. This information
can guide health and science communication professionals and institutions so that they can compete for

larger audiences, and thus provide reliable information and combat misinformation.

METHODOLOGY

The quantitative research approach was used to respond to the research objective. The unit of analysis
will not be the videos with the highest engagement (as in the qualitative studies discussed previously),
but all those posted on the platform between 2020 and 2021, containing the word “vaccine” in the title or
description, voluntarily published by users and subject to be collected through the YouTube Data Tools
platform (Rieder, 2023).

A total of 13,619 videos resulted from the collection procedure. Despite not dealing with a health issue,
Munaro et al. (2021) and Yang et al. (2022) carried out statistical studies on the factors that influence toward
greater number of views and other metrics on YouTube. The independent variables are comprehensive, and
those identified by these studies as having a statistically significant effect, when applicable, on the number

of views (dependent variable of this study) were selected for this study and are detailed in Table 1.
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Table 1 — Description of categorical variables related to general metrics

Categorical variable Annotation Category N. Proportion
(%)
Posting (part of the day) part_of _day evening 5,280 38.76
afternoon 4,595 33.73
night 2,009 14.75
morning 1,735 12.73
Posting (day of the week) day_of_week Monday (Mon) 2,640 19.38
Tuesday (Tue) 2,586 18.98
Wednesday (Wed) 2,542 18.66
Thursday (Thur) 2,396 17.59
Friday (Fri) 2,129 15.63
Saturday (Sat) 836 6.13
Sunday (Sun) 490 3.59
Duration of video duration short (< 10 min) 11,710 85.98
medium (10-19:59 min) 1,085 79.66
long (> 20 min) 824 6.05
Number of words in the title len_video_title over (>=12 words) 6,588 48.37
under (<= 10 words) 5,380 39.50
medium (10-12 words) 1,651 12.12
Number of uppercase characters  n_upper under (<= 6 characters) 10,428 76.65
over (>= 8 characters) 2,739 20.11
medium (6-8) 452 3.31
Use of description desc_use 1 (Yes) 12,874 94.52
0 (No) 745 5.47

Source: Prepared by the authors.

VARIABLES ASSOCIATED WITH THE TEXTUAL CONTENT OF THE TITLES

For Named Entity Recognition (NER) in titles, we used our algorithm, the ProfileNER-classifiers. NER
is a technique belonging to the area of Natural Language Processing (NLP) that comprises the identification
and classification of entities, which can be any set of words that refer to a certain category.

Thus, headache, cough, muscle pain, and fever are terms that make up the entity ‘symptoms,’ for

”

example. Among the entities used in this study, we have: “vaccines,” “political vaccines” (vac_politics),

» « » «

“products,” “medicines,” “diseases,” “science,” “body parts,” “frequent events” (eventos_freq), and “rare
events” (eventos_raros). The variable related to NER corresponds to the number of occurrences of each
entity.

The entity “vaccines” refers to the names of the laboratories that produce them (e.g. AstraZeneca,
Oxford, Butantan, Fiocruz) while “political vaccines” refers to the names: vachina, Doria vaccine, China
vaccine, Xing vaccine, etc.. The entity “products” refers, among others, to respirators, syringes, masks, PPE,
PCR, and hospital beds.

For the task of automated detection of potentially uninformative or controversial content in titles, an
initially trained machine learning model was used, as explained by Lopes and Brotas (2023). Throughout

this investigation, there was an investment in improving the model’s performance, particularly in terms of

3 Algorithm whose operation takes place through dictionaries of terms related to each entity when in the NER function, or related
to each profile. These dictionaries are available in the Profileclassifier folder.
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attribute selection and engineering, and an increase in training data (textual content illustrated in Figure 1)
through the collection and classification of tweets.
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Figure 1 - Cloud of words present in the model training data
Source: Prepared by the authors.

The choice for Twitter was due to two aspects: 1) suitability for the task to be performed by the model;
and 2) efficiency. Regarding the first, Twitter was effectively the stage for debates and disputes around
vaccines against covid-19 (Penteado et al., 2021). Regarding the second, the platform is a space through
which people and institutions share information, opinions, news, daily reports, etc in relatively short texts
(280 characters), reducing operational costs (from manual reading for validation) and computational costs
(in model training).

The descriptors used in the collection corresponded to the assigned thematic categories, and validation
consisted of a manual reading of all tweets, except for those belonging to the themes “security” and “named
disinformation” indicated in a sample of 50% of the tweets with these themes. The result is summarized in
Chart 1.

Chart 1 — Themes of the new training data incorporated into the model

Theme (n.) Tweet-example

Safety (1,200) Anvisa MUST, before recommending, present robust studies proving the
efficacy and safety of the vaccine. Offering a ‘vaccine’ without proof of safety is
GENOCIDE.

Expired vaccines (300) And does it make any difference to use an expired “vaccine”? Does a
biological weapon have an expiration date?

Vaccine as an object of profit (300) After Pfizer made trillions in profits from a very questionable vaccine, and
after the social control experiment was concluded, we declared the end of the
pandemic.

Adverse effects of the vaccine (300) Has this woman gone completely crazy? WHO declaring the end of the
pandemic, countries suspending vaccination due to adverse effects, studies
coming to light and concludina that the vaccine causes myocarditis, and she is
talking about “intensifying”!? (=2

Vaccine Adverse Event Reporting She died from this vaccine, yes, TTP is one of the reactions of these vaccines,
System (VAERS) (600) they are lying through their teeth, a 5-month-old baby died in the United States
after his mother took the vaccine, this is in VAERS.

Named disinformation (false, misleading, | False publications about covid-19 vaccines grew 383% in 2 months. Anti-
and lying content) (1,843) vaccine groups use social media to echo false content and generate distrust
about the future vaccination campaign.

Source: Prepared by the authors.

Hence, there was an improvement in all performance metrics: accuracy of test data not yet seen by the
model (92% to 94%); a macro average of the Fi-score (harmonic mean between precision and sensitivity,
92% t0 94%); precision (92% to 95%); and sensitivity (92% to 93%), showing better generalization capacity.
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VARIABLES ASSOCIATED WITH THE VIDEOS’ MEDIATOR (THE ONE WHO APPEARS IN
THE VIDEOS)

The presence of human faces was detected in the videos’ thumbnails under the hypothesis that the
presence of the mediators themselves on the ‘cover’ of the videos is a possible strategy for mobilizing their
social capital (Recuero; Soares, 2021).

The gender and race classification was carried out based on the videos’ thumbnails so that it was possible
to investigate whether orders resulting from these analytical-structural categories also affected the number
of views by using the machine and deep learning model and VGG-Face (accuracy of 89.3%, F1 = 88.3%)
through the DeepFace framework (Serengil; Ozpinar, 2020).

As discussed by Butler (2003), sex itself would be a sociocultural construct because it is possible to go
through its genealogy and find assigned aspects and meanings that are different from those considered
hegemonic (biomedical). However, the variable named gender as sex, in its dysmorphic-anatomical
conception (on which the model used was trained) is understood as a constituent component of (cis)gender
intelligibility.

The model shows 97% accuracy. Most were assigned to the “none” category, i.e., those in which the
algorithm was unable to detect the presence of a human face; therefore, these occurrences were disregarded,
as were those in which it was not possible to distinguish between “man” or “woman”.

Regarding race/color, the theoretical assumption that supported adoption through automated
classification was that of Oracy Nogueira (2007) who points out that race prejudice in Brazil is mediated
(and produced) by the mark, meaning by the phenotype. However, the complexity of Brazilian racism, and
the very notion of race, evidenced by the disputes surrounding public affirmative action policies (Nunes,
2018), presents itself as a challenge to the attempt at automated classification, as initially proposed by the
authors of DeepFace and the database used for training (Karkkainen; Joo, 2019).

For this reason, the model’s categories — based on the US census: white, black, Latin American,
Indian, Arab, and Asian — were adapted, and the initially multiclass classification became binary with
the variables of white and non-white. This was due to the theoretical unfeasibility of simply importing a
racial interpretation resulting from a divergent social manifestation mechanism (of origin in the case of
the United States and according to Nogueira) and the objective of this investigation being restricted to the
identification of possible asymmetries associated with different socialization processes mediated by race
(racialization) of phenotypically white individuals and those who diverge from this norm.

The classification procedure for race/color was also changed. As the model shows 68% accuracy, different
image versions* were used to capture multiple thumbnail frames (as most of them are dynamic, that is, they
show fragments of the videos).

Thus, a script capable of detecting race/color was created and applied to each of the frames (thus
overcoming possible biases associated with lighting or the person’s position), and thus the results were
stored in a variable of the list type. Once this step was completed, the final classification was based on the
mode (using Python’s Statistics module, which indicates the most frequent value in a given set of data) of

this list. Descriptive statistics for the presence of a human face, gender, and race/color are shown in Table 2.

4 Access to video thumbnails on YouTube is based on the following structure: https://img.youtube.com/vi/<inserir-id-do-video-
aqui>/inserir-formatos.jpg; the formats used here are: 0.jpg, hq1.jpg, hq2.jpg and hq3.jpg.
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Table 2 — Description of the categorical variables associated with the video mediator.

Categorical Annotation Category N. Proportion
variable (%)

;i(:rﬁbl:ail Face 0 (No) 7,958 5843

1 (Yes) 5,661 41.56
Race/ethnicity* Race/ ethnicity 0 (Non-white) 163 3.01

1 (White) 5,250 96.99
Gender* Gender 0 (Woman) 1,503 27.77

1 (Man) 3,910 72.23

Source: Prepared by the authors.
* For "yes” face. The total is equivalent to 5,413, as the videos in which the race script could not reach a result were
subtracted from 5,661.

The analysis of the correlation between the variables was performed using negative binomial regression
as reported by Munaro et al. (2021) and Yang et al. (2022) due to the nature of the dependent variable being

countable and presenting overdispersion.

RESULTS

Therefore, the results regarding the platform’s native variables are shown in Table 3. Most of the videos
had a description (desc_use) that showed a positive association with a greater number of views on the plat-
form. Regarding the length of the video, most of those about vaccines were short (< 10 min.), however, those

of medium (B = 1.22) and long (§ = 1.02) duration were most associated with the highest number of views.

Table 3 — Description of the model’s results regarding the variables associated with the platform.

(continue)
Category Coefficient p-value Confidence interval (95%)
(a < 0.05)
intercept 2.5717 0.000 2.520 2.623
desc_use 2.1008 0.000 2.025 2177
duration_short 0.3336 0.000 0.299 0.368
duration_long 1.0191 0.000 0.964 1.074
duration_medium 1.2190 0.000 1.169 1.269
n_upper2_under 0.9697 0.000 0.932 1.007
n_upper2_over 1.0209 0.000 0.978 1.063
n_upper2_medium 0.5811 0.000 0.512 0.650
len_video_title2_ under 0.9239 0.000 0.894 0.954
len_video_title2_over 0.7911 0.000 0.761 0.821
len_video_title2_medium 0.8567 0.000 0.817 0.896
len_tags2_ under 0.9026 0.000 0.872 0.934
len_tags2_over 1.6691 0.000 1.636 1.702
part_of_day_night 1.1820 0.000 1.141 1.223
part_of_day_morning 0.3798 0.000 0.339 0.421
part_of _day_evening 0.5117 0.000 0.482 0.541
part_of _day_afternoon 0.4982 0.000 0.468 0.528
videoCategoryLabel_Comedy 1.3932 0.000 0.996 1.791
videoCategoryLabel_Education 1.3675 0.000 1.221 1.514
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(conclusion)

videoCategoryLabel_ -0.0446 0.506 -0.176 0.087
Entertainment

videoCategoryLabel_Film -2.0613 0.000 -2.409 -1.713
videoCategoryLabel_Gaming -2.2304 0.000 -3.282 -1.178
videoCategoryLabel_How to 1.3027 0.000 0.950 1.656
videoCategorylLabel_Music 4.6596 0.000 4.347 4.972
videoCategoryLabel_News 0.2837 0.000 0.157 0.410
videoCategoryLabel_Nonprofit 0.5720 0.000 0.293 0.851
videoCategoryLabel_People -0.2379 0.001 -0.373 -0.103
videoCategoryLabel_Science 1.5568 0.000 1.407 1.707
videoCategoryLabel_Sports 0.1173 0.453 -0.189 0.424
videoCategoryLabel_Travel -4.1069 0.000 -4.928 -3.286
day_of _week_Sun 0.4412 0.000 0.362 0.520
day_of _week_Wed 0.1393 0.000 0.100 0.179
day_of week_Thur 0.1582 0.000 0.120 0.197
day_of week_Sat 0.5492 0.000 0.487 0.612
day_of_week_Mon 0.4288 0.000 0.386 0.471
day_of week_Fri 0.5040 0.000 0.464 0.544
day_of week_Tue 0.3510 0.000 0.312 0.390

Source: Prepared by the authors.

Regarding the number of words in the titles, there was a greater occurrence of videos above the average
(>= 12 words) but those with 10 words or less (f = 0.92) were viewed more. Most videos used 6 or fewer
capitalized characters in their titles, however, those that contained at least 8 capitalized characters (f =
1.02) were associated with a greater number of views even though they represented only 20.11% of the
sample.

Regarding the weekday when videos were posted, Saturday and Sunday were the days on which channel
mediators posted the least. However, the days most positively associated with greater viewing were Friday
(B =0.50), Saturday (p = 0.55), Sunday (p = 0.44), and Monday (p = 0.43); that is, at the end and beginning
of the week. When analyzing what part of the day the video was posted, the majority were posted in the
evening or the afternoon, although at night (during the night) ( = 1.18) was the time associated with the
most views.

Finally, videos assigned to the “music” category (B = 4.66) were associated with a greater number of
views, followed by “science” (p = 1.56), “comedy” (p = 1.39), “education” (f = 1.37), and “how-to” (B = 1.30).
Regarding the use of the YouTube tag tool, videos in which mediators used at least 11 tags ( = 1.66) showed
a higher number of views.

Out of the variables linked to the textual content of the video titles, as described in Table 4, a positive
association was observed between the presence of elements linked to misinformation/controversy about
vaccines (f = 1.23) and a greater number of views as well as the use of terms associated with etiological
agents (B = 1.08), post-vaccination events (§ = 0.13 for frequent ones, § = 0.63 for serious ones), diseases
(B = 0. 89), and products ( = 0.24).
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Table 4 — Model results for variables at the textual level of video titles

Category Coefficient Standard p-value Confidence interval
deviation (a <0.05) (95%)
intercept 8.7165 0.016 0.000 8.685 8.748
diseases 0.8690 0.021 0.000 0.829 0.909
parts of the body -0.1645 0.014 0.000 -0.193 -0.136
vaccine -0.0697 0.020 0.001 -0.110 -0.030
products 0.2367 0.070 0.001 0.100 0.373
science -0.1878 0.050 0.000 -0.286 -0.090
medicines 0.5454 0.119 0.000 0.311 0.779
events_freq 0.1765 0.038 0.000 0.102 0.251
events_serious 0.6253 0.122 0.000 0.386 0.864
agents 1.0776 0.039 0.000 1.001 1.154
vac_politics -0.0701 0.071 0.320 -0.208 0.068
controversy 1.2327 0.019 0.000 1.195 0.032

Source: Prepared by the authors.

When analyzing the results of the variables’ regression referring to the characteristics related to the
mediator of the videos, as shown in Table 5, it is observed that the use of human figures in the thumbnail
of the videos (B = 0.37) was positively associated with a greater number of views. These figures — of men (3
= 0.85) and whites ( = 0.92) — were those that most positively corroborated a greater number of views on

the platform, while the counterparts showed a negative correlation.

Table 5 — Description of the model results for the variables associated with the mediator

Variable Coefficient p-value Confidence
(a < 0.05) interval (95%)

intercept 8.2760 0.000 8114 8438
[homem/white]
intercept I 10.0464 0.000 10.015  10.078
[mulher/non white]
gender [man] 0.8475 0.000 0.788 0.907
gender [woman] -0.8475 0.000 -1.079 -0.767
race/skin color -0.9229 0.000 -0.907 -0.788
[non-white]
race/skin color [white] 0.9229 0.000 0.767 1.079
human figure*** 0.3675 0.000 0.333 0.402

Source: Prepared by the authors.

**Different bivariate regressions. Although the race/color and gender variables are binary and internally correlated,
leading to multicollinearity, the coefficients were presented to highlight the positive and negative effects on the
predictor variable.

*** Univariate regression.

DISCUSSION

Although not directly focused on vaccines, studies such as Yang et al. (2022) clarify some of the factors
related to greater engagement on YouTube. Analyzing the Reactions channel (chemistry scientific dissem-
ination channel), the authors indicate a positive association between shorter and more concise titles and a

greater number of views, corresponding to the findings of the present study. The hypothesis pointed out by
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the authors was that this result may be a consequence of the fact that, when longer titles are “cut” on the
platform, that is, when they are not presented in full to users, they do not translate their content.

Conversely, Yang and collaborators (2022) point out that the length of the videos had a negative coef-
ficient in relation to the number of views, and, for this reason, the shorter videos were the most watched.
This result was also found by Munaro et al. (2021), however, it does not match the findings of this research
showing that medium and long videos presented considerably higher coefficients than those referring to
short videos.

The explanation for this divergence may be related to the themes covered in the analyzed videos and the
socio-historical moments of production and publication. The hypothesis suggested here is that for videos
about vaccines published in the context of covid-19, the results indicate that people who searched for infor-
mation about immunizations on YouTube tend to favor videos with greater explanatory potential unlike the
results found by Munaro and collaborators in the aforementioned study.

Faced with a health event of the magnitude of the covid-19 pandemic, marked by all sorts of uncer-
tainties (Lima et al., 2020) — by widespread politicization, especially regarding vaccines in Brazil, and by
informational disorder (Recuero et al., 2021) —, it is suggested that the perception of risk has challenged
information consumption behavior on the platform, associated with the fact that research shows that You-
Tube’s recommendation system favors long videos over shorter ones (Calvo; Cano -Orén; Llorca-Abad,
2022).

These circumstances are highlighted here as hypotheses so that, to the same extent that videos were
sought that supposedly could “pass” more information, there was also a greater inclination to view videos
that contained some element associated with misinformation or controversy in their titles. In addition, they
mention terms related to post-vaccination events, whether serious (thrombosis, anaphylaxis, myocarditis,
pericarditis, thrombocytopenia, etc.) or frequent (itching, fever, cough, tiredness, fatigue); or terms related
to diseases (especially “covid”), etiological agents (especially “viruses”), and medications (hydroxychloro-
quine, drugs, early treatment, azithromycin, etc.). There is also a greater number of characters in capital
letters — already associated with misinformation (Damstra et al., 2021).

Although these results imply a reality that is conducive to informational disorder, the fact that videos
included in the “science” category are associated with a greater number of views indicates that these ele-
ments were also used by those who aimed to practice disinformation, such as scientific communicators and
non-specialized YouTubers.

In fact, this is confirmed when analyzing the four videos with the highest number of views among the
13,619 that make up the analyzed sample of this study: “Interview with Bolsonaro: betrayal, elections,
vaccine, economy, and much more”; “COVID VACCINE: WHAT THEY DIDN'T TELL YOU ABOUT THE
THIRD DOSE”; “Is the covid-19 vaccine dangerous? Anthony Wong responds;” and “COVID: OXFORD
ASTRAZENECA VACCINE CAUSES THROMBOSIS???”. Those in capital letters belong to the channel Ol4,
Ciéncia!, an important vehicle for scientific dissemination about vaccines on YouTube whose relevance has
already been highlighted in other studies (Massarani; Costa; Brotas, 2020).

However, authors such as van der Linden (2022) point out that the strategy of confronting misinforma-
tion or dealing with controversies by reproducing all or parts of the content that is intended to counteract
(e.g. emphasizing that the Oxford vaccine does not cause thrombosis in a suggestive tone) can lead to an
opposite effect, that is, instead of mitigating and suppressing, it ends up maintaining and propagating these
terms/narratives across the network, contributing with the problems of sensationalism and clickbait. In
any case, this strategy seems to give science-focused channels better conditions to compete for audience

with those who spread misinformation.
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Regarding this competition, when analyzing the interactions between pro-vaccine and anti-vaccine
groups on Facebook, Johnson and collaborators (2020) show that, despite being a minority, anti-vaccine
groups demonstrated to be more persuasive as they managed to co-opt a greater number of undecided users
into their cluster. One of the reasons given is that, when the content shared in the different groups was
analyzed, it was noticed that those belonging to anti-vaccine groups were more plural, while that produced
and shared by pro-vaccine groups ended up being more monothematic.

Furthermore, Munaro et al. (2021) point out a positive association between videos posted during
non-business hours, and on Mondays, Tuesdays, or Thursdays, and a greater number of views. In fact,
videos published in the early hours of the morning and on Mondays positively influenced the number of
views. However, according to our results, Thursday was one of the worst days to upload videos about vac-
cines in the context of the covid-19 pandemic; with Monday, Friday, Saturday, and Sunday being those that
presented the best performances.

As Munaro et al. conclude, the need for caution is also highlighted here when considering this factor
since there is an indication of a context-dependent nature. When posting a video on YouTube, channel
followers are notified about the publication when this option is activated. The hypothesis suggested here is
that when this occurs at the end of the week, that is, on Friday or Saturday, the probability of these followers
being available to watch the video more readily is greater than during the week.

Finally, regarding the variables linked to the mediator/channel, it is important to highlight a limitation:
the existence of a human figure in the thumbnail of the videos does not imply that they are representations
or photographs of the channel owners, given that they can also be illustrative figures or be associated with
people invited to interact in the production itself.

For this reason, the fact that these figures are mostly male and white explains three possible scenarios
in relation to the smaller number of women and non-white people found in the thumbnails of the videos
analyzed here: a) they were less invited to talk about the vaccine theme as an authority; b) were used less
to represent the population/topic discussed in the video, or ¢) produced less content about vaccines on
YouTube. In any case, the structural nature of racism and sexism in Brazilian society is evident concerning
the production of videos about vaccines on YouTube (Gonzales, 1984).

In this regard, studies on the implications of gender in science and scientific dissemination have high-
lighted the existence of asymmetries in both the presence and reception of content/work produced by men
and women. Welbourne and Grant (2015), for example, highlight that there is a greater prevalence of men
compared to women as authors of science videos on YouTube.

Dalyot, Rozenblum, and Baram-Tsabari (2022), when analyzing the comments made on posts promot-
ing scientific work done by women and men, highlight two factors that may be associated with the lower
representation of women on platforms with greater exposure to audiences: the risk of disqualification of

work and disadvantageous, inadequate, or hostile reception of female productions.

FINAL CONSIDERATIONS

The present study, by seeking to understand the factors associated with the greater number of views
of videos in Brazilian Portuguese, specifically focused on vaccines on YouTube, presents important
contributions to the health communication literature.

Initially, this study offers evidence about the potential of using elements linked to disinformation/
controversy in video titles to attract audiences based on results from a sample of 13,619 videos, confirming
the hypotheses highlighted in previous studies by several authors. Moreover, as previously discussed,

science communication channels are using the strategy of adopting elements linked to misinformation/
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controversy about vaccines in their titles, which often proves to be an effective means of ensuring a greater
number of views for productions.

Furthermore, the present investigation has a practical dimension — its results can provide a basis to
better guide the adoption of certain native YouTube variables with the potential to generate a greater
number of views, namely: title size, video length, use of characters in capital letters, use of terms associated
with science and symptoms, use of human figures in the thumbnail, and ideal day of the week and time of
day for publishing videos about vaccines.

However, some limitations need to be highlighted. The first of these concerns the dependent variable,
which here was restricted to the number of views, but which needs to be expanded to others, such as the
number of likes, dislikes, and comments. Covolo and collaborators (2017), for example, found that, despite
being seen less, anti-vaccine videos garnered more likes and shares.

It is also necessary to further investigate the content mobilized in the videos to verify whether what was
observed by Johnson and collaborators (2020) on Facebook in relation to the composition of the content
produced by pro-vaccine and anti-vaccine groups and its potential to arouse interest or convince undecided
people, also applies to YouTube. This could be done through topic modeling or another NLP technique
suitable for analyzing large quantities of textual data.

Furthermore, the interpretation regarding race/color and gender ended up being comprehensive when
compared to the initial motivation to include them in the investigation. However, these articulations
certainly raise important questions about the asymmetries already documented in the literature, produced,
and perpetuated by actions based on gender (patriarchy) and race/color (racism). They also highlight the
importance of new studies focused on this dimension in health communication, and, more specifically, in
productions about vaccines on YouTube.

Thus, the findings of this research corroborate the finding that cyberspace is far from being a neutral
or merely technocratic territory. As Rosalia Winocur (2006) points out, the internet is not just translated
into virtualities, as it is not closed in itself, it is not hermetically closed to the political, socio-historical, and
cultural contexts in which individuals are circumscribed. The internet is produced by “real subjects in the
concrete spaces of their everyday lives” (Winocur, 2006, p. 554, our translation). Nor is it a self-referenced
culture, but rather one embedded in the practical and symbolic dimensions in which these subjects are
situated.

Hence, the importance of an analysis based on a comprehensive sociological reading (Giddens, 1989)
is highlighted, which has the premise of understanding what people do with ICT in the face of constraints
arising from their functional affordances, bearing in mind that the “logic of the platform” is the expression

of the “logic of capital” (Souza, 2020).
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