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Facebook users’ engagement with dental caries misinformation
in Brazilian Portuguese

Interacao de usuarios do Facebook com postagens falsas
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Abstract This study analyzed dental caries-related Facebook posts in Brazilian Portuguese to identify misinforma-
tion and predict user interaction factors. A sample of 500 posts (between August 2016 and August 2021), was obtained
by CrowdTangle. Two independent and calibrated investigators (intraclass correlation coefficient varying from 0.80 to
0.98) characterized the posts based on their time of publication, author’s profile, sentiment, aim of content, motivation,
and facticity. Most posts (90.2%) originated from Brazil, and they were predominantly shared by business profiles
(94.2%). Approximately 67.2% of these posts focused on preventive dental issues, driven by noncommercial interests
in 88.8% of cases. Misinformation was present in 39.6% of the posts, particularly those with a positive sentiment and
commercial motivation. Business profiles and positive sentiment were identified as predictive factors for higher post
engagement. These findings highlight a significant proportion of dental caries-related posts containing misinformation,
especially when associated with positive emotions and commercial motivation.
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Resumo Este estudo digital analisou postagens relacionadas a cdrie dentdria em portugués brasileiro no Facebook
para identificar informagdo falsa e prever fatores de interagdo do usudrio. Uma amostra de 500 postagens (entre
agosto de 2016 e agosto de 2021) foi obtida por meio do CrowdTangle. Dois investigadores independentes e calibrados
(coeficiente de correlagdo intraclasse variando de 0,80 a 0,98) caracterizaram as postagens com base em seu tempo
de publicagdo, perfil do autor, sentimento, objetivo do contetido, motivagdo e veracidade. A maioria das postagens
(90,2%) originou-se do Brasil e foi compartilhada predominantemente por perfis comerciais (94,2%). Dessas posta-
gens, 67,2% focaram questoes dentdrias preventivas, impulsionadas por interesses ndo comerciais em 88,8% dos casos.
Informagao falsa estava presente em 39,6% das postagens, particularmente aquelas com sentimento positivo e moti-
vagdo comercial. Perfis comerciais e sentimento positivo foram identificados como fatores preditivos-chave para maior
engajamento nas postagens. Esses resultados destacam uma proporgdo significativa de postagens relacionadas a cdrie
dentdria contendo informagdo falsa, especialmente quando associadas a emogdes positivas e motivagdo comercial.
Palavras-chave Comportamento de saiide, Infodemiologia, Satide bucal, Midias sociais, Comunicagio

Resumen Este estudio digital analizé publicaciones relacionadas con la caries en portugués brasilesio en Facebook
para identificar informacion falsa y predecir factores de interaccién del usuario. Mediante CrowdTangle se obtuvo una
muestra de 500 publicaciones (entre agosto de 2016 y agosto de 2021). Dos investigadores independientes y calibrados
(coeficiente de correlacion intraclase que oscila entre 0,80 y 0,98) caracterizaron las publicaciones en funcion de su
tiempo de publicacion, perfil del autor, sentimiento, objetivo del contenido, motivacion y veracidad. La mayoria de
las publicaciones (90,2%) provinieron de Brasil y fueron compartidas predominantemente por perfiles comerciales
(94,2%). Aproximadamente el 67,2% de estas publicaciones se centraron en cuestiones dentales preventivas, impul-
sadas por intereses no comerciales en el 88,8% de los casos. La informacion falsa estuvo presente en el 39,6% de las
publicaciones, particularmente aquellas con sentimiento positivo y motivacién comercial. Los perfiles comerciales y el
sentimiento positivo se identificaron como predictores clave para una mayor participacion en las publicaciones. Estos
resultados resaltan una proporcion significativa de publicaciones relacionadas con las caries que contienen informaci-
6n falsa, especialmente cuando se asocian con emociones positivas y motivacion comercial.

Palabras clave Comportamiento de salud, Infodemiologia, Salud bucal, Redes sociales, Comunicacion.
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Introduction

The emergence of social media has created
an environment that is a mixture of true and
false information, leading to an unprecedent-
ed amount of data on various topics, includ-
ing health'. Policymakers and the social media
industry are faced with the challenge of con-
trolling fake news, misinformation, and hate
speech. In the same vein, the medical field also
grapples with the spread of false, inaccurate, or
incomplete health information®.

Although the manipulation of news is not
a new phenomenon, false or highly misleading
political “news” stories on social media came to
the forefront during the 2016 US presidential
elections and the UK Brexit Referendum’. In
2016, the Oxford Dictionary Word of the Year
was “post-truth,” which denotes that the public
is more influenced by emotional appeals rather
than objective facts®.

Defining misinformation can be a complex
task, as the boundary between truth and false-
hood is not always clear-cut and can shift over
time with the emergence of new evidence and
advancements in research methods and tech-
nologies®. In this sense, health misinformation
can be defined as false health-related statements
that lack scientific evidence®. It is prevalent on
social media, and studies have shown a cor-
relation between sharing misinformation and
health-related knowledge, attitudes, and beliefs'
Misinformation can take various forms, includ-
ing satire, parody, false connection, misleading
content, false context, and imposter, manipu-
lated or fabricated content’. For instance, there
is evidence of health misinformation on social
media posts related to communicable diseas-
es®, general vaccination®, genetically modified
organisms'’, MMR vaccine', zika virus", can-
cer’?, inflammatory bowel disease', fluoride®,
and health myths's. The consumption of incor-
rect oral health information can lead to beliefs
that affect individual’s health practices, which
can have negative consequences on oral health
outcomes'”.

In Dentistry, misinformation about den-
tal caries is prevalent on websites, and positive
feelings are related to the spread of misinfor-
mation®. The misinformation includes a false
relationship between antibiotics and dental car-
ies, denial of the role of fluoride in preventing
caries, and the disregard of sugar as a caries risk
factor'> ", This type of misinformation can lead
to patients adopting harmful behaviors based
on empirical evidence, which can damage the

patient-professional relationship and oral health
outcomes'’. As such, dental professionals must
pay attention to their patients’ needs and pro-
duce high-quality digital materials while pro-
viding informative advice during clinical con-
sultations®.

In light of the lack of evidence available on
social media, this study aimed to perform the
content analysis of Facebook posts related to
dental caries in Brazilian Portuguese. The focus
was on identifying and characterizing misin-
formation, as well as predicting the factors that
influence users’ interaction. Facebook has the
second-highest rate of disinformation, trailing
only behind Twitter?'. Besides, it is recognized
as a social media platform where misinforma-
tion spreads more rapidly compared to others®.
In this sense, our hypothesis (H,) was that social
media users are more likely to engage with posts
that contain both misinformation and evoke
positive emotions, compared to those that pres-
ent only accurate information. This assumption
is based on previous studies that have shown
how emotional appeals can be more influential
than factual information in shaping individuals’
attitudes and behaviors**.

Materials and methods
Study design

This digital study identified and charac-
terized dental caries-related information from
500 posts published in Brazilian Portuguese
on Facebook between August 2016 and August
2021. Two independent investigators (M.R. and
0.S.].) analyzed those posts qualitatively to de-
fine their author’s profile, sentiment, aim of con-
tent, motivation, and facticity. Statistical analy-
sis was performed regarding interaction metrics
as mentioned below.

Ethics

This study did not require institutional re-
view board approval from the Council of Ethics
in Human Research of Bauru School of Den-
tistry, University of Sdo Paulo because federal
regulations do not apply to research using pub-
licly available data that does not involve human
subjects?.

The raw data of this paper have been ano-
nymized and disclosed in an open data repos-
itory*.



Search strategy, data collection,
and preprocessing dataset

To collect data, we used the Meta-owned
web scrapping tool CrowdTangle™. It tracks
public interaction on content from Facebook
pages and groups, Instagram accounts, and
subreddits. We employed a specific search strat-
egy and ranking criterion to collect Facebook
posts and their interaction related to dental car-
ies. The search strategy (“carie” OR “carie” OR
“caries” OR “lesdes cariosas” OR “dente caria-
do”) was developed through exploratory analy-
ses of hashtags and terms to ensure comprehen-
sive coverage of dental caries-related content
on Facebook. A dataset of 88,134 posts was
downloaded in a .csv file format on August 26,
2021, covering a specific language (Portuguese)
and timeframe (August 2016 to August 2021),
with posts ranked by users’ total interaction.
The .csv files contain the respective link to the
post, which allows the complete extraction and
analysis of the content posted on Facebook by
the research team, and also contain information
on the date of publication and interaction met-
rics of each post, such as total interaction and
overperforming score.

Two independent investigators (M.R. and
0.S.].) pre-processed the raw dataset before an-
alyzing 783 posts in full to obtain a sample of
500 posts containing dental caries-related con-
tent. We excluded posts that were unrelated to
dental caries (n = 36), duplicated posts (n =
225), and posts with unavailable links (n = 22)
(Figure 1). The selected posts were then print-
ed, and anonymized by blacking out names,
profiles, and people’s eyes in images. To ensure
standardization and prevent inconsistencies,
the posts were numbered and saved in sequence
in Google Slides (Google, Mountain View, CA,
USA), which was later converted to a .pdf file.
This systematic process allowed for ethical anal-
ysis of messages by different investigators at dif-
ferent times.

Total interaction represents the sum of all
reactions, shares, and comments on a post on
Facebook, while the overperforming score indi-
cates the diffusion performance of a post rela-
tive to the interaction of the last 100 posts on the
same account at the same time. The platform’s
algorithm disregards the top and bottom 25%
of posts and determines the average number of
interactions for the remaining middle 50% of
posts across various time intervals (such as 15
minutes old, 60 minutes old, 5 hours old, etc.).
Later, when the account under consideration

uploads a new post, the platform contrasts its
metrics with the calculated average and applies
the corresponding weights from each dash-
board to the difference obtained'>*.

Data analysis

Qualitative analysis

Dental caries-related posts were character-
ized by passive qualitative analysis®, examining
information patterns and interaction metrics.
Two trained and calibrated investigators (M.R.
and O.S.].) classified the posts independent-
ly, according to the following criteria: author’s
profile (regular users, business, dental office,
or news agency), sentiment (negative, neutral
or positive), the aim of content (prevention or
treatment), motivation (commercial or non-
commercial), and facticity (information or mis-
information). For the training process, several
publications about dental caries were reviewed
along with a third investigator (T.C.) for discus-
sion and to learn the criteria for evaluation. Af-
terward, 10% of the sample (50 posts) was eval-
uated until the desired level of intra-examiner
agreement was obtained (greater than 0.8). The
posts that investigators divergently qualified
were re-accessed until consensus.

Facebook profiles and pages were catego-
rized based on their descriptions into regular
users (including digital influencers), business
pages, dental offices, or news agencies. The aim
of content was determined by its perceived in-
tention to control risk factors of the disease
(prevention) or treat its clinical consequences
(treatment). Posts were classified as commer-
cial if they were published by profiles of stores
and companies with an explicit sales intention.
The sentiment of posts was categorized as posi-
tive if they contained signs such as smiles, mo-
tivational ideas, and/or happy emojis. Rational
posts, such as journalistic news and scientific
results, were classified as neutral, while negative
sentiment posts were those that presented sad
people, texts with words loaded with negative
connotations, and conspiracy theories.

In terms of identifying the intentionality of
a message, this study considered misinforma-
tion to be a broad term encompassing false or
misleading content, regardless of whether or
not there was intent to deceive or cause harm.
This umbrella term includes two types of infor-
mation disorders: misinformation per se and
disinformation, as outlined by several sourc-
es”?"%8 To assess the accuracy of the content, the
study relied on current scientific evidence from
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Posts retrieved by CrowdTangle (n = 88,134)

Posts excluded due to be unrelated to dental

v

Posts screened to inclusion and exclusion

criteria

'

Posts containing oral-health related content
(n=747)

'

caries (n = 36)

Original posts without repetitions (n = 522)

'

Posts excluded due to repetition (n = 225)

A\ 4

Posts excluded due to the unavailability of the

Posts included in the analyses (n = 500)

link (n =22)

Figure 1. Flowchart depicting the process of selection of post.

Source: Authors.

guidelines, consensuses, and systematic reviews
on the management of dental caries®>. A post
was considered to contain misinformation only
if it presented obvious false or misleading infor-
mation that could potentially harm Facebook
users.

Statistical analysis

The Statistical Package for Social Sciences
(v. 28.0, IBM Inc., Armonk, NY, USA) was used
for the statistical analysis. The variables were
initially dichotomized based on specific crite-
ria. These included time of publication (< 1,479
days or > 1,479 days), author’s profile (regular
users or business/dental office/news agency),
sentiment (negative/neutral or positive), aim of
content (prevention or treatment), motivation
(commercial or noncommercial), facticity (in-
formation or misinformation), total interaction
(< 1,659 or > 1,659), and overperforming score
(< 8.61 or > 8.61). The continuous variables were
dichotomized based on their median values. In
author’s profile, dental offices, news agencies,
and business profiles were grouped together due
to their financial background. The choice to split
sentiment into two categories was warranted
based on prior studies indicating a link between
positive emotions and higher social media user
engagement rates®®. This was done to examine
if comparable results would be found for false
messages concerning dental caries.

The inter-examiner agreement was deter-
mined by the Intraclass Correlation Coeflicient
(ICC), with values varying from 0.80 to 0.98.

The Kolmogorov-Smirnov and Levene tests
were conducted to assess the normality and
homogeneity of the data, respectively. Since
the data were non-normally distributed, the
Mann-Whitney U test was used to compare the
total interaction and overperforming scores of
the dichotomized variable groups.

Finally, the distribution of dichotomized
variables based on the aim of content and factic-
ity was evaluated using the chi-square Pearson
test.

Multiple logistic regression models were
created to investigate the possible association
of distinct factors with misinformation, total
interaction, and overperforming scores. Factors
with Wald statistics with P < 0.20 in the simple
models were included in the multiple models.
Statistical significance was considered when P
values < 0.05 for all analyses.

Results

As expected, most posts came from Brazil (n =
451;90.2%), although posts from 12 other coun-
tries were also identified. The majority were
from business profiles (n = 471; 94.2%) with
noncommercial motivation (n = 444; 88.8%,
e.g. “End of the little motor? It is already possi-



ble to remove cavities with laser”). Additional-
ly, most posts were about prevention (n = 336;
67.2%, e.g. “On this world cavity day, advise your
patients to increase the age at which sugar is in-
troduced into their children’s lives, as this is one
of the most effective ways of prevention”) and ex-
pressed positive sentiment (n = 327; 65.4%, e.g.
“Home remedy to eliminate tartar forever”). A
significant proportion of posts (n = 302; 60.4%)
contained accurate information about dental
caries (e.g. “Dentists recommend that parents
brush their children’s teeth until they are 9 years
old”). The overperforming scores were signifi-
cantly higher in posts from business profiles,
posts expressing positive sentiment, and posts
with commercial motivation (Table 1).

Tables 2 and 3 provide an overview of the
distribution of dichotomized variable groups ac-
cording to the aim of content and facticity. The
findings indicate that posts from regular users
were more prevalent in treatment-related posts
as opposed to preventive content. Conversely,
preventive content was found to be more fre-
quently associated with commercial motivation
than its opposite. Moreover, posts containing
misinformation (e.g. “Aspirin may regenerate
teeth after decay, scientists say.”) tended to have

positive sentiment and commercial motivation
more frequently than posts with only accurate
information.

Table 4 displays the positive associations of
misinformation with positive sentiments (OR
= 1.778; P = 0.005) and commercial motivation
(OR = 1.846; P = 0.038) (model 1). Similarly, it
summarizes the significant positive associations
of the overperforming score (> 8.61) with pos-
itive sentiment (OR = 1.992; P < 0.001) and a
business profile (OR = 3.020; P = 0.014) (model
2). Total interaction was not associated with any
factor significantly.

Discussion

To our knowledge, this is the first study to ex-
amine Facebook posts about dental caries in
Brazilian Portuguese, specifically focusing on
misinformation and interaction metrics. The
majority of the posts were originated from Brazil
and were linked to business profiles that featured
preventive content with noncommercial moti-
vation. In addition, a high percentage of posts
presented misinformation, which were closely
linked to positive sentiment and commercial

Table 1. Comparison of averages (+SD) and medians (IQR) of total interaction and overperforming score
regarding time of publication, author’s profile, sentiment, aim of content, motivation, and facticity (Mann-

Whitney U test, P < 0.05).

Total Interactions

Overperforming score

n (%) Average Median Average Median p
(+SD) (IQR) (£SD) (IQR)
Time of publication
< 1,479 days 250 (50.0%) 2795 (£5087) 1643 (1290) 0.351 24.32(+43.75) 7.39(23.85) 0.145
> 1,479 days 250 (50.0%) 3602 (£8964) 1696 (1953) 33.75(+62.80) 9.15(37.71)
Author’s profile
Regular users 29 (5.8%) 2922 (+2842) 1973 (2608) 0.758 7.18 (£19.71) 2.80(6.74) <0.001*
Business 471 (94.2%) 3215 (+£7481) 1654 (1547) 30.38 (£55.43) 9.16 (35.69)
Sentiment

Negative/Neutral 173 (34.6%) 3284 (£8568) 1818 (1356) 0.457 16.84 (+32.88) 5.60(14.12) 0.001*

Positive 327 (65.4%) 3153 (+6531) 1638 (1693) 35.49 (+61.78) 11.18 (43.21)

Aim of content
Prevention 336 (67.2%) 2945 (+1610) 1610 (1310) 0.125 28.60 (+49.42) 7.94(35.95) 0.825
Treatment 164 (32.8%) 3718 (£1831) 1831 (2238) 29.92 (£63.21) 9.13(23.94)

Motivation

Noncommercial 444 (88.8%) 3185 (x1657) 1657 (1561) 0.092 27.05(+53.46) 7.81(24.30) 0.028*

Commercial 56 (11.2%) 3301 (+1670) 1670 (2397) 44.80 (+58.44) 20.89 (65.23)
Facticity
Information 302 (60.4%) 2981 (£1706) 1706 (1427) 0.362 28.09 (£52.39) 8.01(29.59) 0.323

Misinformation 198 (39.6%) 3530 (+1643) 1643 (1816)

30.47 (£57.12) 9.05(35.57)

Source: Authors.
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Table 2. Distribution of the dichotomized categories of total interaction, overperforming score, time of
publication, author’s profile, sentiment, motivation, and facticity according to the dichotomized categories
of the aim of content (chi-square test, P < 0.05). Distinct superscript lowercase letters indicate significant

statistical differences between categories.

Aim of content

Prevention Treatment
X2 P
n=336 n=164

Total interaction
< 1,659 176 (70.4%)* 74 (29.6%)* 2.323 0.127
> 1,659 160 (64.0%)* 90 (36.0%)*

Overperforming score
<8.61 171 (68.1%)* 80 (31.9%)* 0.197 0.657
> 8.61 165 (66.3%)* 84 (33.7%)*

Time of publication
< 1479 days 175 (70.0%)* 75 (30.0%)* 1.778 0.182
> 1479 days 161 (64.4%)? 89 (35.6%)*

Author’s profile
Regular users 10 (34.5%)* 19 (65.5%)° 14.951 <0.001*
Business 326 (69.2%)* 145 (30.8%)®

Sentiment
Negative/neutral 110 (63.6%)? 63 (36.4%)* 1.569 0.210
Positive 226 (69.1%)? 101 (30.9%)?

Motivation
Noncommercial 283 (63.7%)* 161 (36.3%)" 21.547 <0.001*
Commercial 53 (94.6%)* 3 (5.4%)°

Facticity
Information 202 (66.9%)* 100 (33.1%)? 0.340 0.854
Misinformation 134 (67.7%)* 64 (32.3%)*

Source: Authors.

motivation. Concomitantly, business profile and
positive sentiment were predictors of higher en-
gagement of Facebook users. These findings sup-
port our hypothesis that social media users are
more likely to engage with dental caries-related
posts that express positive sentiment.

A previous systematic review® showed that
social media platforms contain an average of
36.5% of health misinformation, which is sim-
ilar to our findings (39.6%). According to Grin-
berg et al.!, misinformation spreads 70% more
than true news. This means that people are more
likely to believe in misinformation than accu-
rate information, particularly when the false
news is consistent with their political opinions*.
This phenomenon aligns with the theory of in-
novations, which describes how new behaviors,
practices, opinions, conventions, or technolo-
gies spread from person to person through so-
cial relationships®. Other factors that contribute
to the spread of misinformation include individ-
uals’ lack of reflexivity regarding the accuracy of
the information’, and overconfidence that pre-

vents people from slowing down and engaging
in reflective reasoning®. Additionally, belief in
fake news is also associated with delusionality,
dogmatism, religious fundamentalism®, bull-
shit receptivity, and overclaiming®.

One important factor to consider is the con-
firmation bias that people experience, which is
the tendency to favor information that confirms
their pre-existing beliefs and to reject informa-
tion that contradicts them®. As a result, individ-
uals may be more inclined to believe poorly sup-
ported claims that align with their strongly held
beliefs®*. Moreover, the availability heuristic is
also relevant, as it involves the likelihood of be-
lieving information based on previous exposure
to it*". In fact, a single exposure to a headline
containing misinformation can increase peo-
ple’s later belief in the headline®*.

Based on our study, it can be inferred that
people tend to believe information from profiles
they consider trustworthy, which is consistent
with previous research indicating that users
perceive business pages on Facebook as high-



Table 3. Distribution of the dichotomized categories of total interaction, overperforming score, time of
publication, author’s profile, sentiment, aim of content, and motivation, according to the dichotomized
categories of facticity (chi-square test, P < 0.05). Distinct superscript lowercase letters indicate significant

statistical differences between categories.

Facticity
Information Misinformation
X2 P
n =302 n=198
Total interaction
< 1,659 150 (60.0%)* 100 (40.0%)* 0.033 0.855
> 1,659 152 (60.8%)? 98 (39.2%)*
Overperforming score
<8.61 156 (62.2%)? 95 (37.8%)* 0.646 0.421
> 8.61 146 (58.6%)° 103 (41.4%)?
Time of publication
< 1,479 days 149 (59.6%)° 101 (40.4%)? 0.134 0.715
> 1,479 days 153 (61.2%)? 97 (38.8%)*
Author’s profile
Regular users 18 (62.1%)? 11 (37.9%)* 0.036 0.850
Business 284 (60.3%)? 187 (39.7%)*
Sentiment
Negative/neutral 122 (70.5%)? 51 (29.5%)° 11.327 <0.001*
Positive 180 (55.0%)° 147 (45.0%)°
Aim of content
Prevention 202 (60.1%)? 134 (39.9%)? 0.034 0.854
Treatment 100 (61.0%)? 64 (39.0%)?
Motivation
Noncommercial 278 (62.6%)? 166 (37.4%)° 8.114 0.004*
Commercial 24 (42.9%)* 32 (57.1%)°
Source: Authors.
Table 4. Multiple logistic regression models for facticity and overperforming score.
B* S.E.° Wald P ORc o S%IC
LCI UCI
Model 1: Facticity (misinformation)
Sentiment (positive) 0.575 0.206 7.817 0.005 1.778 1.188 2.661
Type of content (commercial) 0.613 0.295 4.321 0.038 1.846 1.036 3.292
Constant (y-intercept) -0.880 0.167 27.806 <0.001 0.415
Model 2: Overperforming score (> 8.61)
Sentiment (positive) 0.689 0.194 12.658 <0.001 1.992 1.363 2912
Profile (business) 1.105 0.449 6.063 0.014 3.020 1.253 7.279
Constant (y-intercept) -1.509 0.452 11.119 <0.001 0.221

*Unstandardized coefficient. ® Standard error. <Odds ratio.

Source: Authors.

ly reliable®. Furthermore, our findings suggest
that positive sentiment is a significant predictor
of higher diffusion of posts and that misinfor-
mation tends to be emotionally evocative, elicit-
ing strong reactions, as reported by Kozyreva*.
This is in line with previous studies that have

shown that individuals who experience more
emotions, both positive and negative, are more
likely to believe in false news*. The prevalence
of positive emotions observed in our study may
be attributed to the diverse range of content, in-
cluding prevention and seemingly miraculous
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treatments, which is reminiscent of previous re-
search on cancer-related misinformation'.

The association between commercial moti-
vation and misinformation is worth consider-
ing, as social media engagement metrics such
as likes and shares have been found to enhance
the credibility of news content, particularly
when it comes to misinformation. This means
that popular commercial pages with high en-
gagement rates can leverage their social media
popularity to sell questionable products (such
as fluoride-free dental products, purportedly to
prevent cavities), which may still attract a high
rate of consumers who believe in the veracity of
the information presented®’.

Some limitations to this study should be
considered. Firstly, we limited our analysis to
posts written in Brazilian Portuguese. As a re-
sult, it is possible that the cultural nuances and
characteristics unique to this language and re-
gion could have impacted the factors linked to
the dissemination of information on dental car-
ies. Secondly, although videos are known to have
high engagement rates similar to photos*, we
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supervision: T Cruvinel; visualization: M Lot-
to and T Cruvinel; writing - original draft: M
Remiro; writing — review and editing: OS Jorge,
M Lotto, TM Oliveira, MAAM Machado and T
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did not include them in this investigation due to
the challenges associated with obtaining and an-
alyzing the full-length content available on this
media accurately. In addition, the sample size
of our study was restricted due to the difficul-
ties that arise when conducting content analysis
through human evaluation. We had to take into
account the feasibility of manually classifying
datasets, which is in line with the methodology
adopted in previous investigations'>*.

In conclusion, these results indicate a signif-
icant proportion of dental caries-related posts
containing misinformation, particularly those
associated with positive emotions and commer-
cial motivation. Moreover, positive emotions
and business profiles are significant predictors
of higher post dissemination. Thus, it is crucial
to implement specific policies aimed at ensur-
ing quality information on social media. This
can be achieved through various measures, such
as developing appropriate content, promoting
critical thinking when consuming health-relat-
ed information, and filtering information using
technology-based solutions.

Acknowledgemets

This study was supported by Coordenagio de
Aperfeicoamento de Pessoal de Nivel Superior
(CAPES) (Grant #001). The authors thank Meta
for granting the use of CrowdTangle™ platform.

Scielo Data Repository:
https://doi.org/10.48331/scielodata XTCTSF


https://doi.org/10.48331/scielodata.XTCTSF

References

10.

11.

12.

13.

14.

15.

16.

Chou WYS, Oh A, Klein WMP. Addressing heal-
th-related misinformation on social media. JAMA
2018; 320(23):2417-2418.

Southwell B, Thorson E, Sheble L. The persis-
tence and peril of misinformation. AmSci 2017;
105(6):372.

Pennycook G, Rand DG. The psychology of fake
news. Trends Cogn Sci 2021; 25(5):388-402.
Grinberg, N, Joseph K, Friedland L, Swire-Thomp-
son B, Lazer D. Fake news on Twitter during the
2016 US. presidential election. Science 2019;
363(6425):374-378.

Swire-Thompson B, Lazer D. Public health and on-
line misinformation: challenges and recommenda-
tions. Annu Rev Public Health 2020; 41:433-451.
Chou WYS, Gaysynsky A, Capella JN. Where we go
from here: health misinformation on social media.
Am ] Public Health Association 2020; 110(Suppl.
3):5273-S275.

UNESCO. “Fake news” & disinformation: handbook
for journalism education and training [Internet].
2018. [cited 2023 abr 24]. Available from: https://
unesdoc.unesco.org/ark:/48223/pf0000265552
Adebimpe WO, Adeyemi DH, Faremi A, Ojo JO,
Efuntoye AE. The relevance of the social networking
media in Ebola virus disease prevention and control
in Southwestern Nigeria. Pan Afr Med J 2015; 22(Su-
ppl. 1):7.

Schmidt AL, Zollo F Scala A, Betsch C, Quattro-
ciocchi W. Polarization of the vaccination debate on
Facebook. Vaccine 2018; 36(25):3606-3612.

Bode L, Vraga EK. See something, say something:
correction of global health misinformation on social
media. Health Commun 2017; 33(9):1131-1140.
Aquino E Donzelli G, De Franco E, Privitera G, Lo-
palco PL, Carducci A. The web and public confiden-
ce in MMR vaccination in Italy. Vaccine 2017; 35(Pt.
B):4494-4498.

Sommariva S, Vamos C, Mantzarlis A, Pao LUL, Ty-
son DM. Spreading the (fake) news: exploring health
messages on social media and the implications for
health professionals using a case study. Am ] Health
Educ 2018; 49(4):246-255.

Okuhara T, Ishikawa H, Okada M, Kato M, Kiuchi
T. Assertions of Japanese websites for and against
cancer screening: a text mining analysis. Asian Pac
J Cancer Prev 2017; 18(4):1069-1075.

Groshek J, Basil M, Guo L, Ward SP, Farraye FA,
Reich J. Media consumption and creation in attitu-
des toward and knowledge of inflammatory bowel
disease: web-based survey. ] Med Internet Res 2017;
19(12):e403.

Lotto M, Menezes TS, Hussain I1Z, Tsao S-F, Butt ZA,
Morita PP, Cruvinel T. Characterization of false or
misleading fluoride content on Instagram: infode-
miology study. ] Med Internet Res 2022; 24(5):e37519.
Waszak PM, Kasprzycka-Waszak W, Kubanek A.
The spread of medical fake news in social media -
The pilot quantitative study. Health Policy Technol
2018; 7(2):115-118.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Strieder AP, Aguirre PEA, Lotto M, Cruvinel AFP,
Cruvinel T. Digital behavior surveillance for moni-
toring the interests of Google users in amber neckla-
ce in different countries. Int | Paediatr Dent 2019;
29(5):603-614.

Vosoughi S, Roy D, Aral S. The spread of true and
false news online. Science 2018; 359(6380):1146-
1151.

Blizniuk A, Furukawa S, Ueno M, Kawaguchi Y.
Evaluation of English websites on dental caries by
using consumer evaluation tools. Oral Health Prev
Dent 2016; 14(4):363-369.

Aguirre PEA, Anibal I, Strieder AP, Lotto M., Rizatto
VL, Cruvinel AFP, et al. Online quality and reada-
bility assessment of early childhood caries informa-
tion available on websites from distinct countries:
a cross-sectional study. Eur ] Paediatr Dent 2022;
23(1):15-20.

Trust Lab. Code of practice on disinformation. Brus-
sels: European Union; 2023.

Guess AM, Nyhan B, Reifler J. Exposure to untrus-
tworthy websites in the 2016 US election. Nat Hum
Behav 2020; 4(5):472-480.

Lotto M, Hanjahanja-Phiri T, Padalko H, Oetomo
A, Butt ZA, Boger J, Millar J, Cruvinel T, Morita PP.
Ethical principles for infodemiology and infoveillan-
ce studies concerning infodemic management on
social media. Front Public Health. 2023; 11:1130079.
Remiro M, Jorge OS, Lotto M, Oliveira TM, Macha-
do MAAM, Silva TC. Raw data of the manuscript:
Facebook users’ engagement with dental caries mi-
sinformation in Brazilian Portuguese [Internet].
2023 [cited 2023 nov 9]. Available from: https://
figshare.com/articles/dataset/Untitled_ItemRaw_
data_of_the_manuscript_Facebook_users_engage-
ment_with_dental_caries_misinformation_in_Bra-
zilian_Portuguese/24534790/2

Caso P, Trevisan M, Vassio L. Disentangling the in-
formation flood on OSNs: Finding notable posts and
topics. In: IEEE International Conference on Data
Mining Workshops. Orlando: USA; 2022. p. 1168-
1175.

Franz D, Marsh HE, Chen JI, Teo AR. Using Face-
book for qualitative research: a brief primer. ] Med
Internet Res 2019; 21(8):e13544

Molina MD, Sundar SS, Le T, Lee D. “Fake News” is
not simply false information: a concept explication
and taxonomy of online content. Am Behav Sci 2019;
65(2):180-212

Wardle C, Derakhshan H. Information disorder:
toward an interdisciplinary framework for research
and policy making. Strasbourg: Council of Europe;
2017.

Machiulskiene V, Campus G, Carvalho JC, Dige I,
Ekstrand KR, Jablonski-Momeni A, et al. Termi-
nology of dental caries and dental caries manage-
ment: Consensus report of a workshop organized
by ORCA and Cariology Research Group of IADR.
Caries Res 2020; 54(1):7-14.

=)

ST0T ‘0T-1:(7)0€ ‘BAIA[0D) IPNES X BOUID



—
(=]

Remiro M et al

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Tinanoff N, Bazed R], Guillory CD, Donly K], Fel-
dens CA, McGrath C, Phantumvanit P, Pitts NB,
Seow WK, Sharkov N, Songpaisan Y, Twetman S.
Early childhood caries epidemiology, aetiology, risk
assessment, societal burden, management, educa-
tion, and policy: global perspective. Int ] Paeditr
Dent 2019; 29:238-248.

Pitts NB, Zero DT, Marsh PD, Ekstrand K, Wein-
traub JA, Ramos-Gomez F, Tagami J, Twetman S,
Tsakos G, Ismail A. Dental caries. Nat Rev Dis Pri-
mers 2017; 3(1):17030.

Klassen K, Borleis E, Brennan L, Reid M, McCaffrey
T, Lim M. What people “like”: analysis of social me-
dia strategies used by food industry brands, lifesty-
le brands, and health promotion organizations on
Facebook and Instagram. ] Med Internet Res 2018;
20(6):€10227.

Suarez-Lledo V, Alvarez-Galvez J. Prevalence of he-
alth misinformation on social media: systematic re-
view. ] Med Internet Res 2021; 23(1):e17187.

Kahan DM. Ideology, motivated reasoning, and cog-
nitive reflection. Judgm Decis Mak 2013; 8(4):407-
424,

Rogers EM. Diffusion of innovations. Florence: Free
Press; 2003.

Salovich NA, Donovan AM, Hinze SR, Rapp DN.
Can confidence help account for and redress the ef-
fects of reading inaccurate information? Mem Cognit
2020; 49(2):293-310.

Bronstein MV, Pennycook G, Bear A, Rand DG,
Cannon TD. Belief in fake news is associated with
delusionality, dogmatism, religious fundamentalism,
and reduced analytic thinking. ] Appl Res Mem Cogn
2019; 8(1):108-117.

Pennycook G, Rand DG. Who falls for fake news?
The roles of bullshit receptivity, overclaiming, fami-
liarity, and analytic thinking. ] Pers 2019; 88(2):185-
200.

Nickerson RS. Confirmation bias: a ubiquitous phe-
nomenon in many guises. Rev Gen Psychol 1998;
2(2):175-220.

Grace PJ. Nurses spreading misinformation. Am |
Nurs 2021; 121(12):49-53.

Pennycook G, Cannon TD, Rand DG. Prior exposu-
re increases perceived accuracy of fake news. J Exp
Psychol Gen 2018; 147(12):1865-1880.

42.

43.

44,

45.

46.

47.

48.

49.

Smelter TJ, Calvillo DP. Pictures and repeated expo-
sure increase perceived accuracy of news headlines.
Appl Cogn Psychol 2020; 34(5):1061-1071.
Pornpitakpan C. The persuasiveness of source cre-
dibility: a critical review of five decades’ evidence. |
Appl Soc Psychol 2004; 34(2):243-281.

Kozyreva A, Lewandowsky S, Hertwig R. Citizens
versus the internet: confronting digital challenges
with cognitive tools. Psychol Sci Public Interest 2020;
21(3):103-156.

Martel C, Pennycook G, Rand DG. Reliance on emo-
tion promotes belief in fake news. Cogn Res Princ
Implic 2020; 5(1):1-20.

Avram M, Micallef N, Patil S, Menczer E. Exposure to
social engagement metrics increases vulnerability to
misinformation [Internet]. 2020. [cited 2023 abr 24].
Available from: https://misinforeview.hks.harvard.
edu/article/exposure-to-social-engagement-metri-
cs-increases-vulnerability-to-misinformation/
Khobzi H, Lau RYK, Cheung TCH. The outcome of
online social interactions on Facebook pages. Inter-
net Res 2019; 29(1):2-23.

Kite J, Foley BC, Grunseit AC, Freeman B. Please like
me: Facebook and public health communication.
PLoS One 2016; 11(9):e016276.

Heaivilin N, Gerbert B, Page JE, Gibbs JL. Public
health surveillance of dental pain via Twitter. ] Dent
Res 2011; 90(9):1047-1051.

Article submitted 15/05/2023
Approved 07/11/2023
Final version submitted 09/11/2023

Chief editors: Maria Cecilia de Souza Minayo, Romeu Go-

mes, Antonio Augusto Moura da Silva

This is an Open Access article distributed under the terms of the Creative Commons Attribution License



