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Self-reported dental treatment needs
during the COVID-19 outbreak in
Brazil: an infodemiological study

Abstract: The aim of the present infodemiological study was to
evaluate whether the COVID-19 outbreak has influenced the volume
of content related to the dental treatment needs of Brazilian Twitter
users to summarize the trends, and to identify the perceptions of
the treatment needed. We collected tweets related to dental care
needs of individuals exposed to the COVID-19 outbreak scenario
between March 23 to May 4, 2020 and of those not exposed to the
COVID-19 pandemic (unexposed group) on the same reported days
of 2019 using the terms “dentista (dentist), dente (tooth), siso (third
molar), and aparelho (orthodontic appliance).” Descriptive analysis was
performed to provide summary statistics of the frequencies of tweets
related to different dental treatment needs and also the differences in
volume content between the years 2019 and 2020. Moreover, the data
were analyzed by qualitative analysis using an inductive approach.
A total of 1,763 tweets from 2020 and 1,339 tweets from 2019 were
screened. Those tweets posted by non-Brazilian users, duplicates, and
those unrelated to dental treatment needs were removed and, therefore
1,197 tweets from 2020 and 719 tweets from 2019 were selected. Content
volume related to dental treatment needs greatly increased during the
COVID-19 outbreak. Findings from the word cloud and content analysis
suggest that dental pain, related or not to the third molar, and problems
with orthodontic appliances were the topics most commonly related
to dental treatment needs discussed during the COVID-19 outbreak,
mainly conveying anxiety and distress. The volume of tweets related
to dental treatment needs posted by Brazilian users increased during
the COVID-19 outbreak and self-reported pain and urgencies were the
most popular topics.
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Introduction

The first case of the coronavirus disease 2019 (COVID-19) was recorded
in Brazil on February 25, 2020,' 26 days after the World Health Organization
(WHO) officially declared that the COVID-19 outbreak constitutes a public
health emergency of international concern.? Brazil was in second place in
the Worldometer ranking on May 24, 2020, presenting 349,113 confirmed
cases of COVID-19 and 3,461 tests per one million people. The United States
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was the world leader, presenting 1,666,828 confirmed
cases and 43,404 tests per one million people.? Based
on those numbers, WHO claimed that Latin America
is currently the world’s pandemic epicenter and that
Brazil is the most affected country as of the time of
this writing (June 1, 2020).* Moreover, findings from
Imperial College London suggest that the rate of
transmission is still above 1 in all states.’

In order to restrain the 2019-nCoV infection,
preventive measures started to be implemented by
state and local governments since the confirmation
of the first case, affecting the daily routines of the
population. “Physical distancing”, the most frequently
used measure, aims to reduce contact between
people.®”® Such measure has led to the cancellation
of many activities and events and has forced people
to work from home when applicable. In the context of
dental practice, dentists in Brazil were recommended
to perform only urgent treatments since March 23,
2020, due to the high risk of cross-infection between
dental practitioners and patients.’'

Still, with physical distancing, the psychosocial
impact on individuals becomes more severe. In this
perspective, the volume of online social interactions
increased significantly," mainly in platforms such
as Twitter, which allows us to stay connected even
during crises. Logically, COVID-19 has been the major
trending topic, with growing numbers turning to
social medjia for information and discussion - which
is known as infodemic. An example of a widely
discussed topic was the increased risk of contagion
in spaces where contact with body fluids occurs,
such as dental clinics."” Furthermore, many people
have received alarming news about those infected
and those who died from the disease, facts that can
negatively affect the population and generate stress
and fear.®"* All these aspects combined may cause
patients to avoid searching for dental treatment, even
when they present with urgent needs. Moreover, the
psychological burden during the pandemic period
may play an important role in the perception of oral
health problems.

Recently, a growing body of literature has focused
on examining the use of Twitter for public health
research.>¢" A systematic review identified six main
uses of this social networking service for public health,
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and surveillance of public health or diseases is one
of the topics described in the taxonomy.”® Regarding
oral health topics, to the best of our knowledge,
only two studies have investigated twitter data for
content related to dental treatment needs'**° Based
on the current scenario, WHO postulated this line of
research as an emerging scientific field and critical
area of practice during a pandemic. As there are
limited data on oral health during the outbreak,
the use of social media can be helpful in screening
those patients with dental treatment needs and
elaborating strategies during the pandemic and for
the post- outbreak period.

This study aimed to evaluate whether the
COVID-19 outbreak has influenced the content volume
related to the dental treatment needs of Brazilian
Twitter users so as to summarize the trends for
treatment needs and to identify the users’ perception
of their needs. We hypothesized that the volume of
tweets would be higher during the outbreak period
compared to the same six weeks in 2019.

Methodology

Study design and social media

This infodemiological time series study was
developed to assess the activity of Twitter users
in Brazil regarding dental treatment needs during
the COVID-19 outbreak. Since federal regulations
consider that research using publicly available data
does not involve human subjects, this protocol did
not require an institutional review board approval
from the Human Research Ethics Committee of the
Federal University of Santa Maria.

Twitter is an online social media platform where
users send and receive short posts (tweets) answering
the question “What’s happening?” (maximum
280 characters). Retweet is a repost of a tweet.” Twitter
currently has 152 million daily users, who produce
about 500 million daily tweets. Brazil is ranked sixth
on the list of countries with more users, accounting
for 14.35 million users in 2019.* The network content
is easily accessed, allowing the search for publicly
available information.

Besides the significant reach and volume of data,
one of the main differences between Twitter and



other social networks is the wide use of expressions
of emotion, which provide unique interactivity
between the users thanks to the real-time nature of
the content.

Data collection and preprocessing

We collected tweets on dental care needs between
March 23 and May 4 2020 from individuals exposed
to the COVID-19 outbreak scenario (exposed group)
and 2019 from those not exposed to the virus
(unexposed group) to compare how the outbreak
scenario may have influenced the behavior of Twitter
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users in Brazil and content volume related to their
oral health needs.

By means of the Twitter standard search application
programming interface (API), we first performed two
searches with the terms “dentista” (dentist) and “dente”
(tooth) in order to retrieve the maximum number of
tweets related to our topic of interest and to identify
the most common dental treatment needs. We then
generated a word cloud (https://www.wordclouds.
com) (Figure 1) and carried out secondary searches
based on the most used terms: “siso” (third molar)
and “aparelho” (orthodontic appliance).

Figure 1. Word cloud created according to the searches with predefined terms. Font size correlates with the greater frequency of
the word used in tweets related to self-reported dental treatment needs.
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All the duplicates were removed, and only
tweets in Portuguese were collected. We imputed
the location of tweets based on Twitter users’ self-
reported state of residence. As other countries
also have Portuguese as their mother tongue,
manual searches were performed in Twitter users’
profiles in order to distinguish between Brazilian
Portuguese and European Portuguese, when
location was not informed.

Content was excluded from the dataset of tweets
for any of the following reasons: a) content was
unrelated to any dental treatment needs or was
related to experience of any dental treatment needs;
b) content was a subsequent post from the same user
(only one post per user); or ¢) non-Brazilian user.

Data analysis

We used the R packages twitteR and RCurl
to extract and store the text and metadata of the
tweets using the time stamp, number of likes and
retweets, and user profile information. We stored
the tweets in a Microsoft Excel table, where the
primary key of the table was tweet content. The
included tweets were translated into English by
a native Brazilian Portuguese speaker who is also
fluent in the English language. Firstly, quantitative
analysis was performed following the summative
approach of content analysis** with the aid of the
Stata 14.0 software (StataCorp., College Station,
TX, USA), to provide summary statistics for the
frequency of tweets on different dental treatment
needs and also on the differences in volume content
between the years 2019 and 2020. Thereafter, tweets
posted in 2020 were analyzed qualitatively using
the inductive approach.

Results

Following the terms of service and privacy policies
of Twitter, all data were anonymized and were not
reported verbatim to any third party.

Search volume trends

A total of 1,763 tweets were obtained between
March 23 and May 4, 2020 and 1,339 were retrieved
from the same days of 2019, totaling 3,102 tweets in
the initial screening. Of these tweets, 332 (10.7%) were
from non-Brazilian users, 804 (25.9%) were unrelated
to dental treatment needs or uninterpretable, and
50 (1.6%) were a subsequent post from the same user
and were then removed and, therefore, 1,916 tweets
(1,197 from 2020 and 719 from 2019) were selected from
1,916 single users. Regarding spatial distribution,
only 1,029 (53.7%) of the analyzed Twitter users
provided their locations, and most of them were
from the southeastern region (62.4%), followed by
the southern region (18.7%), northeastern region
(14.3%), midwestern region (3.1%), and northern
region (1.5%).

Table 1 displays some examples of the extracted
tweets retrieved with the predefined search terms
and their classifications according to the type of
dental treatment needed. The most common reason
for excluding a tweet on unrelated topics was memory
of experienced pain:

“toothache is certainly the worst pain I ever had” (User #11)
It is also important to mention that many tweets

referred to both pain/urgency and orthodontics
simultaneously. When this occurred, the tweet was

Table 1. Content classifications according to the type of dental treatment needed and examples of the extracted tweets retrieved

with the predefined search terms.

Content classifications
Pain

Urgency
Orthodontics
Nonurgent aesthetics
Undefined

Unrelated
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Examples

“Seriously | can’t stand this pain in my teeth anymore. | CAN'T STAND IT and the worst thing is that my
appointment with the dentist is only on the 9™ and until then I'll go on suffering”

“I wish this quarantine would end soon; | need a dentist urgently”
“quarantine should end soon; | need to go to the dentist for a maintenance check-up of my braces”

“Damn it, | really need bleaching for these ugly-looking teeth, but | drink coffee like crazy”

“I need to see a dentist”

“all I wish for is a very cold beer to give my teeth pain because of the sensitivity”
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classified under the pain/urgent category, as in the Table 2 shows the frequency of tweets according
following examples: to content classifications of the type of self-reported
treatment needed during the COVID-19 outbreak. In

“I just wish I could go to the dentist soon to get my braces off, all of the analyzed weeks, the most common complaint

I can’t stand the pain anymore” (User #34) was dental pain and 47% of the tweets referred to

pain in the third molar:

“I need to see the dentist urgently for a maintenance check-up

of my dental braces” (User #57) “I can’t bear this wisdom tooth pain” (User #9)
The frequency of tweets content related to “The wisdom tooth is ruining my Sunday.
self-reported dental treatment needs has increased I'm stuck at home and, to top it all off, I'm racked with pain...”
during the 2019-nCoV pandemic since the first week (User #10)
of analysis, and the largest difference was noted at
the end of the fourth week. When the number of Lastly, the large volume of messages containing
retweets was summed with the previous number terms related to orthodontic appliances/treatment
of tweets, there were 1,408 single users for 2020 and indicates difficulties in dealing with suspended
782 for 2019 (Figure 2). optional dental treatments during the pandemic.
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Figure 2. Temporal trends in tweets and retweets related to self-reported dental treatment needs from March 23 to May 4,
2020 (COVID-19 outbreak) and 2019.

Table 2. Frequency of tweets according to content classifications of the type of self-reported treatment needed during the
COVID-19 outbreak.

Content classifications

Variables Pain/Urgency Orthodontics Nonurgent aesthetics/Undefined Total
n (%)

Number of tweets 881 242 74 1197
Week 1 118 (73.7) 39 (24.4) 3(1.9) 160
Week 2 144 (79.4) 23 (12.2) 15 (8.4) 182
Week 3 149 (75.1) 38 (18.8) 13 (6.1) 200
Week 4 192 (74.6) 54 (20.7) 13 (4.7) 259
Week 5 143 (69.3) 52 (24.9) 13 (5.8) 208
Week 6 135 (72.4) 36 (18.9) 17 (8.6) 188
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“Quarantine, please go away! I need to see my dentist; my

braces are getting worn out” (User #29)

“I'm angry!! My appliance needs to be fixed and I can’t go to

my dentist because of the corona!” (User #96)

Main themes

Based on the users’ posts, three main themes and
subthemes were identified according to the purpose
of the study.

Anxiety and distress

Most tweets conveyed anxiety and distress over
the potential future effects of dental treatment needs.
In this topic, the need to see a dentist was considered
by many users. Besides, some statements revealed
catastrophic association with the current experience,
as demonstrate by the following posts:

“I need to see a dentist urgently” (User #94)

“This toothache is killing me; I need to see my dentist for a
maintenance check-up, but dental offices have been closed down

for 2 months already...” (User #213)

“I wish this quarantine would end because I need to go to the

dentist; otherwise my teeth will rot with these braces” (User #594)

Moreover, dental anxiety and the fear of 2019-nCov
contagion influenced individuals” decision-making
capacity to deal with their dental treatment needs:

“I don’t know what is worse: the pain I am feeling or the fear

of going to the dentist” (User #145)
“Ineed tosee a dentist, but the fear of the coronais greater” (User #224)

Distress was also perceived by the users as regret
for not having visited the dentist before the outbreak.
Moreover, some tweets demonstrated users were
bewildered at having dental treatment needs now
that the pandemic has set in:

“Four months without scheduling a maintenance check-up, and

now that I had decided to do it, this corona thing comes up and

the dentist’s office closes down” (User #45).
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“I hadn’t had a toothache for 25 years. But then, I happen to

have one during a worldwide pandemic, of course.” (User #265)

Impact

Some posts revealed that needs resulting from
dental pain impact some aspects or activities in the
users’ lives. Difficulty sleeping and/or eating and other
problems with activities of daily living are present:

“I will have to break quarantine to see a dentist tomorrow
because I haven't slept for the past weeks, I feel unproductive
because of the pain, and I'm already feeling bad. I really don’t
understand why people break quarantine to go out drinking or

to do something useless. It must be conscience...” (User #8)

“Oh brother, I'm so screwed, I have to have two teeth pulled out
because they hurt a lot while I'm eating, and I'll have to put up

with this pain every day until corona goes away” (User #292)

Furthermore, some Twitter users had difficulty
dealing with suspended optional dental treatments
during the pandemic. The posts showed discontent
at having to delay treatment:

“I just wish I could go to the dentist not to delay my treatment
further. Corona, I hate you!” (User #633)

“I called up four different dentists, sent messages on Facebook
and Instagram, commented on their posts and just nothing

happened hahaha. I just want to get my braces off” (User #702)

Action

As many users showed difficulty dealing with
their dental treatment needs, taking or contemplating
an action in response to their needs was also a hotly
debated topic. Some users considered performing
intemperate actions, as described in the posts:

“Quarantine leisure activity: I tried to pull off my braces with
a pair of pliers. Result: I need a dentist during the quarantine.

Great day.” (User #412)

Besides, some users sought advice from dentists
on Twitter. However, most respondents were not
dental professionals and they would often suggest
home remedies as treatments:



“I have a terrible toothache. An infected wisdom tooth. I can’t
go to the dental clinic; I don’t have a dentist. Can a dentist

help me?” (User #139)

“If you have cloves at home... chewing cloves helps to relieve

the toothache” (User #141)
Discussion

This study assessed the number and content
of tweets on dental treatment needs posted by
Brazilian users for six weeks (March 23 to May 4,
2020) during the COVID-19 outbreak. Content analysis
demonstrated a progressive increase in the volume
of tweets related to self-perceived dental treatment
needs when compared to the same six weeks in
2019 and compared to the first week analyzed in
2020. Moreover, in tweets from 2020, users revealed
anxiety and distress over their dental treatment
needs and reported impairment of some aspects of
their lives in addition to describing some actions to
deal with their oral health problems.

Physical distancing per se may generate high
levels of anxiety and stress, which could lead to
greater exposure to social media. In this context,
psychological burden can explain the large volume
of posts. Nonetheless, three explanatory hypotheses
may be formulated for the increase in the volume of
tweets on dental treatment needs: the first may be
related to the fear of contagion,” which may discourage
patients from looking for dental care even if they need
urgent treatment. COVID-19 information available in
social media worldwide increases day by day with
updates on the death toll by country, on the risk of
infection, and sometimes with alarming and panic-
laden news.” Such aspect can elucidate the emotional
and psychological impact of the COVID-19 pandemic
observed in many tweets. States of anxiety and stress,
also related to isolation, could reduce the tolerance
and resilience to adverse events” and, therefore, these
individuals could overestimate their problems. This
may explain why some individuals classified their
oral health problems as “urgencies” even when they
were notably painless. Likewise, most users expressed
negative feelings and regretted not having visited
the dentist before.

Oliveira LM, Zanatta FB

The second assumption is related to the economic
impact of the COVID-19 outbreak. It is known that the
pandemic has caused an unprecedented challenge
for all economic sectors? and, in Brazil, the increase
in unemployment has been estimated at 50% to 100%
according to government data. High healthcare costs
are leading to significant financial hardships and
have contributed to anxiety and panic symptoms.” In
this perspective, even though dentists are attending
to urgencies, the great majority of the population
cannot afford to pay for that service in a private
practice, increasing the demand for treatment in the
public health system, underscoring the importance
to strengthen it as soon as possible.*

While reducing urgent healthcare services can
effectively lower the incidence of cross-infection
during dental treatments, timely procedures have
been delayed for several oral diseases. If an oral
emergency is not treated in a timely manner, there
could be serious damage to oral and systemic health.*!
In this respect, the third hypothesis for the increase
in the number of tweets on dental treatment needs
may be attributable to inefficient teledentistry
services.” Such approach, although limited, has
several advantages, allowing patients to seek advice
on diagnoses and treatments, especially in emergency
situations. However, there are some disadvantages
like costs, safety, and implications for confidentially
and data protection.®

In light of these assumptions, the use of social
media during the outbreak becomes fundamental
and it may remain so in the post-pandemic period
as the volume of dental care services has been
reduced to preserve social distancing. Typically,
Twitter presents a higher volume of shared messages
related to what users experience at the time they
are posting, suggesting an opportunity for online
engagement of dental professionals to assist these
users. Furthermore, the sensationalist use of Twitter
can be a great challenge for dental public health
because of the significant amount of misinformation,
non-evidence-based treatments, and fake news®, as
observed in our searches. Therefore, the presence of
dental professionals in this social media platform
would be helpful in providing sound evidence and
preventing the spread of fake news.

Braz. Oral Res. 2020;34:e114 7
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In fact, our results should encourage dental
professionals to stay online, facilitating and supporting
accurate knowledge translation into factual, honest,
and cooperative language messages, presented in ways
that are understood by and accessible to all individuals.
The interactivity presented in Twitter must be explored
by dentists to increase users’ oral health literacy, and
expanded to different social networks. Such actions
should also counterbalance the high psychosocial
impact related to the COVID-19 pandemic with
strategic public health communication, aiming to
improve psychological well-being. Finally, dental
professionals should be able to perform infometric
analyses of dental treatment needs, including quality,
as well as information demand (i.e., number of Twitter
users reporting dental pain), such as search queries
or questions posed on social media.

This study has several important limitations.
Firstly, our observations were not made from a random
population sample but from a sample of Twitter users.
Due to high socioeconomic inequality, more than 20%
of the Brazilian population lives in households with no
access to the internet® and it is well established that
the most economically disadvantaged have a higher
incidence of oral diseases.* Further, some age strata
may not use Twitter and then were not aggregated
in our sample. We cannot discuss prevalence and
incidence of dental treatment needs given that the
use of Twitter fluctuates day by day and we do not
know how many single users were posting when
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