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i nfo rm ati 0 n e  Patients search actively for oral health
information on the internet, but few mention
this behaviour to their health care teams.

®*  Knowledge of the factors associated with this
phenomenon can help oral health care teams
improve communication with patients to clarify
doubts and misinformation.

e QOral health care teams must be prepared to
provide information to this population based on
the best possible scientific evidence and direct
them to credible internet sources.

Alcir José de Oliveira Junior*, PhD; Beatriz Loureiro Santos®;
Fabio Luiz Mialhe®, PhD

ABSTRACT

Background: In recent decades, there has been an increase in internet searches for
oral health information by patients, but little is known about which factors may
influence this process. This cross-sectional study investigates factors associated
with internet use to obtain oral health-related information in a sample of adults.
Methods: Adult users of 6 Primary Health Care (PHC) centres located in a city
in the interior of the state of S&o Paulo, Brazil, were recruited to participate
in the study. Data were collected on socioeconomic, behavioural, and dental
characteristics, and internet use to obtain information about oral health. Simple
and multiple logistic regression were performed for analysis between predictor variables and the outcome (internet use). Results: A sample of
301 adults participated in the study. In the final adjusted model, users with secondary education (OR = 2.53; 95% Cl:1.11-5.79), who more
frequently searched the internet for health information (OR = 2.89; 95% Cl: 1.25-4.20), who thought the internet was more useful for making
health decisions (OR = 2.56; 95% Cl: 1.47-4.48), who had spoken to a health care professional in the last 12 months about information obtained
on the internet (OR = 3.10; 95% Cl: 1.77-5.44), whose last dental consultation was prompted by urgent reasons (OR = 2.30; 95% Cl: 1, 25-4.23),
and who had greater autonomy in decision making related to oral health (OR = 1.89; 95% Cl: 1.10-3.27) were more likely to use the internet to
obtain oral health-related information (p < 0.05). Conclusion: Sociodemographic, behavioural, and dental factors were associated with internet
use to obtain oral health-related information in adults.

RESUME

Contexte : Au cours des derniéres décennies, les recherches sur Internet pour obtenir de I'information sur la santé buccodentaire ont augmenté,
mais on en sait encore peu sur les facteurs qui peuvent influencer ce processus. Cette €tude transversale examine les facteurs associés a l'utilisation
d'Internet pour obtenir de I'information sur la santé buccodentaire chez un échantillon d'adultes. Méthodes : Des utilisateurs adultes de 6 centres
de soins de santé primaires situés dans une ville de I'intérieur de I'Etat de S3o Paulo, au Brésil, ont été recrutés pour participer 3 I'étude. Des
données ont été recueillies sur leurs caractéristiques socioéconomiques, comportementales et dentaires, ainsi que sur leur utilisation d'Internet
pour obtenir de I'information sur la santé buccodentaire. Des régressions logistiques simples et multiples ont été effectuées pour produire une
analyse entre les variables prédictives et le résultat (utilisation d'Internet). Résultats : Un échantillon de 301 adultes a participé a I'étude. Dans le
modele ajusté final, les utilisateurs ayant fait des études secondaires (RC = 2,53; 1C 4 95 % : 1,11 & 5,79), qui ont plus fréquemment cherché des
renseignements sur la santé sur Internet (RC = 2,89; IC a 95 % : 1,25 & 4,20), qui pensaient qu'Internet était plus utile pour prendre des décisions
en matiére de santé (RC = 2,56; IC 4 95 % : 1,47-4,48), qui avait parlé & un professionnel de la santé au cours des 12 derniers mois au sujet de
renseignements obtenus sur Internet (RC = 3,10; IC a 95 % : 1,77-5,44), dont la derniére consultation dentaire a été motivée par des raisons
urgentes (RC = 2,30; IC 3 95 9% : 1, 25-4,23) et qui avaient une plus grande autonomie dans la prise de décisions liées a la santé buccodentaire
(RC =1,89; IC 4 95 % : 1,10 & 3,27) étaient plus susceptibles d'utiliser Internet pour obtenir des renseignements sur la santé buccodentaire
(p < 0,05). Conclusion : Des facteurs sociodémographiques, comportementaux et dentaires ont été associés a I'utilisation d'Internet pour obtenir
des renseignements sur la santé buccodentaire chez les adultes.
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INTRODUCTION

The popularization of the internet in recent decades has
sparked the interest of the scientific community, especially
following the emergence and pervasiveness of mobile
devices.! According to global estimates from July 2024,
there were 5.45 billion internet users worldwide, which
amounts to 67.1% of the global population.?

In health care, internet use has advanced the
application of telemedicine, characterized by the
provision of health services via remote data transmission
such as messaging via text, audio, photos, and videos,
improving access to health care for vulnerable
populations, social minorities, and individuals living in
rural or remote communities.?> More specifically, in oral
health care, teledentistry has enabled the continued
training of oral health care teams, the guidance of users
remotely in various situations, and bringing primary
health care (PHC) closer together with specialized oral
health care in developing joint diagnostics.**®

Moreover, people around the world have embraced the
internet as an important source of health information,
including oral health.”® A study conducted among high
school students in Indonesia found that teenagers who
searched for oral health information on the internet
brushed their teeth more than students who did not use
the internet.” A study conducted with adult users of the
public dental service in Australia observed that users
with greater decision-making autonomy regarding oral
health had the habit of seeking information about it on
the internet.’

However, there is a dearth of research on which factors
favour information-seeking behaviours about oral health
on the internet. Investigating these variables is important
because digital health literacy has been recognized by the
World Health Organization (WHO) as essential to enhancing
health outcomes around the globe. Thus, research must
explore and understand the determinants associated with
oral health information seeking among internet users.
Based on this evidence, future applications on internet use
to prevent diseases and promote oral health can be better
planned and conducted." Hence, this study investigated
the factors (sociodemographic, behavioural, and dental)
associated with internet use to obtain oral health-related
information in a sample of PHC adult users.

METHODS
This cross-sectional and analytical observational study was
conducted with adults in a city in the interior of the state of
Sao Paulo, Brazil, between February and March 2020. The
study was approved by the Research Ethics Committee of
the Faculdade de Odontologia de Piracicaba, Universidade
Estadual de Campinas (CAAE: 61605316.5.0000.5418),
following the Helsinki Declaration principles.

Inclusion criteria consisted of PHC users over 18 years
old who had Brazilian Portuguese as their mother tongue,
who had no obvious signs of cognitive disorders, were not
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under the influence of alcohol or drugs, and who signed
the informed consent form. Users who did not meet these
criteria were excluded from the sample.

Initially, 6 primary health care units (PHCU) with family
health teams were randomly selected. Then, a sample of
50 to 60 adults who lived near each PHCU was selected
by means of a simple random sampling process carried
out after the researchers had consulted the primary care
information system of each PHCU. Individuals who met
all the inclusion criteria were invited to participate in the
study. Recruitment of participants was performed through
home visits of residents. Data were collected during home
visits by 2 researchers previously trained to administer the
questionnaires and accompanied by health agents from
each unit.

The researchers developed the questionnaires, based
on other studies, to be answered in 10 minutes maximum
in the form of an interview. The researchers were
present to assist users in understanding and interpreting
the questions to avoid possible errors and thus reduce
potential sources of bias in the questionnaire responses.
A pilot study was conducted with 20 PHCU users who
did not participate in the study. No changes to the
questionnaire structure were suggested.

The outcome variable was internet use to obtain
information about oral health, which was assessed through
the question, “Have you ever used the Internet to search
for any information related to your oral health?” (“yes” or
“no” answers). Predictor variables of internet use to obtain
information about oral health were classified as follows:

e Sociodemographic variables: sex (female or
male); age (dichotomized by median, up to 42
years old or over 42 years old); ethnicity (White/
Yellow or Black/mixed race/Indigenous); living
at home (living alone or living with someone);
schooling (up to primary or secondary education
or tertiary education).

e Behavioural variables: tobacco use (yes or
no); frequency of internet searching for health
information: less frequently  (never/rarely/
sometimes) or more frequently (often/very often);
how useful do you think the internet is in helping
you make decisions about your health: less useful
(not useful/little useful/not sure) or more useful
(useful/very useful); and whether the user had
spoken to any health professional in the last 12
months about any health information obtained on
the internet (yes or no).

e Oral health variables: “How motivated do you feel
to take care of your oral health?” Responses were
dichotomized into “higher motivation” (almost
always/often) or “lower motivation” (sometimes/
rarely). Reasons for last dental appointment
were dichotomized into “maintenance” (routine/
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cleaning/orthodontic appliance) or “urgency” (pain/
broken tooth/decayed tooth/prosthesis fracture).
How the wuser generally experiences decision
making related to dentistry was evaluated by the
Control Preferences Scale (CPS) instrument, adapted
for dentistry.>"" The CPS enables identification of
respondents’ perceived role in oral health care
treatment. Participants were asked to select 1 of
5 themes that reflected their preferred role when
making an oral health treatment choice. The themes
were scored as follows: 5 = “I make the final decision
about which treatment I will receive”; 4 = “I make
the final selection after seriously considering my
dentist’s opinion”; 3 = “My dentist and I share
responsibility for the decision about which treatment
is the best for me”; 2 = “My dentist makes the final
decision about which treatment will be used but
has seriously considered my opinion”; and 1 = “I
leave all decisions regarding my treatment to my
dentist” Responses were dichotomized into “high
autonomy” (responses 1 to 3) or “low autonomy”
(responses 4 and 5). Additionally, answers were
collected about whether gums bled during brushing
(yes or no) and whether the participant had already
had a tooth extracted due to dental pain (yes or no).

Statistical analysis

Descriptive analyses were performed for each variable
studied. Individual associations of each variable with the
dependent variable (having already used the internet to
obtain information about oral health) were analyzed by
simple logistic regression models. From these models, crude
odds ratios were estimated with 95% confidence intervals.

Variables with p < 0.20 in individual analyses were
imputed in a multiple logistic regression model, whereas
those with p < 0.05 remained in the final model when
analyzed together in the multiple model. The cut-off point
of p < 0.20 was adopted because it is widely used in the
health literature, with the aim of selecting and retaining in
the final model only the truly significant predictors in the
analyzed data set.

Based on the multiple regression model, adjusted odds
ratios were estimated with 95% confidence intervals.
Model fit was assessed using the Akaike Information
Criterion (AIC). All analyses were conducted using the
R program and a 5% significance level. In addition, the
sample calculation was performed using the Gpower and
Epilnfo programs. The sample size of 301 participants
had an 80% test power (B = 0.20) with a 5% significance
level (o = 0.05) for prevalences around 38% and minimum
detectable odds ratio of 2.0. This sample size is also in line
with the minimum number of cases per variable indicated
in logistic regression analyses.!>'*

RESULTS

The study sample totalled 301 adults aged from 18 to 65
years (mean = 40.4; SD = 13.4), of which 66.4% were female
and 38.2% had already used the internet to obtain oral health
information. Notably, 19.9% had only primary education
and 71.4% sporadically searched for health information
on the internet. Moreover, 51.5% thought that the internet
was less useful for making decisions about one’s health.
Interestingly, 32.2% had spoken to a health professional in
the last 12 months about some information they obtained
on the internet and 74.4% presented low motivation to
take care of their oral health. Furthermore, 72.1% attended
their last dental appointment for maintenance reasons.
Additionally, 22.6% said that their gums usually bleed when
brushing their teeth and 55% had already had their teeth
extracted due to pain or tooth decay.

The multiple logistic regression model indicated that
users with secondary education (OR = 2.53; 95% CI:1.11-
5.79), who more frequently searched the internet for health
information (OR = 2.89; 95% CI: 1.25-4.20), who thought
the internet was more useful for making health decisions
(OR = 2.56; 95% CI: 1.47-4.48), who had spoken to a health
professional in the last 12 months about some information
obtained on the internet (OR = 3.10; 95% CI: 1.77-5.44),
whose last dental consultation was due to urgent reasons
(OR = 2.30; 95% CI: 1, 25-4.23), and who had greater
autonomy in decision making related to dentistry (OR =
1.89; 9500 CI: 1.10-3.27) were the variables that remained
significantly associated with the outcome “internet use to
obtain information about oral health” in the final model (p
< 0.05), as shown in Table 1.

DISCUSSION
In the present study, an investigation of the associations
between socioeconomic, behavioural, and oral health
variables and internet use to obtain oral health-related
information in a sample of Brazilian users of PHC services
was conducted. The findings show that all variables are
important factors associated with internet use to obtain
oral health-related information among PHC adult users.
Thus, this research contributes to a better understanding
of the phenomenon and use profile of this information and
communication technology among health services users.'®
Education stood out among the independent variables
associated with the outcome: users with secondary
education were more likely to search the internet for
oral health information than those with only primary
education. These findings corroborate those of Harris and
Chestnut'® and Gowdar et al.'”, who found a statistically
significant difference between individuals searching for
oral health information on the internet depending on
their schooling level. Additionally, it confirms the results
of Hanna et al.,’ who observed an association between
individuals with higher schooling years and greater use
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of the internet to obtain oral health information. All
these findings suggest that less literate users have greater
difficulty in seeking health- and oral health-related
information and even in interpreting it.

The present study also found an association between
users who more frequently searched for information
about general health on the internet and those who used
the internet to obtain oral health information. The lack
of oral health research on this association highlights the
originality of this finding and encourages future studies
to confirm it.

Another variable that remained associated with the
outcome was declaring the internet as useful in helping with
health-related decision making. This question, extracted
from the electronic Health Literacy Scale (eHEALS),'®
shows the importance of some electronic health literacy
(eHL) skills in searching for oral health information. Other
studies also indicate that eHL is a predictive factor for
digital health information searches.'*?°

Individuals who reported having spoken to a health
professional in the last 12 months about information
they obtained on the internet was also associated with

Table 1. Crude and adjusted analysis of associations of variables with internet use for obtaining information about oral health (N = 301)

Female 200 (66.4) 77 (38.5)
Sex
Male 101 (33.6) 38 (37.6)
<42 years 157 (52.2) 67 (42.7)
Age
>42 years 144 (47.8) 48 (33.3)
White/Yellow 198 (65.8) 72 (36.4)
Ethnicit i
/ Black, mixed race, 03 342) 43 (41.7)
Indigenous
Living alone 29 (9.6) 10 (34.5)
Living at home
Living with someone 272 (90.4) 105 (38.6)
Primary education 60 (19.9) 11 (18.3)
Schooling Secondary education 159 (52.8) 66 (41.5)
Tertiary education 82 (27.2) 38 (46.3)

123 (61.5) (16023_1 70) 0.8827 - -

63 (62.4) Ref
1.49

90 (57.3) (0.93-2.38) 0.0963 - -

96 (66.7) Ref

126 (63.6) Ref — —
1.25

60 (58.3) (0.77-2.04) 0.3621

19 (65.5) Ref - -

167 (61.4) (1(')2;)4_2 67) 0.6645

49 (81.7) Ref Ref

93 (58.5) 3.16 0.0019 2.53 (1.11-5.79) 0.0276
(1.53-6.53)

44 (53.7) 3.85 0.0008 2.51 (0.98-6.43) 0.0545
(1.76-8.43)

Yes 39 (13.0) 11 (28.2)
Tobacco use

No 262 (87.0) 104 (39.7)
Frequency of searching for ~ Less frequently 215(71.4) 63 (29.3)
health information on the
A More frequently 86 (28.6) 52 (60.5)
How useful the internet Less useful 155 (51.5) 36 (23.2)
is in helping you make
decisions about your More useful 146 (48.5) 79 (54.1)
health
In the last 12 months the Yes 97 (32.2) 60 (61.9)
user has spoken to any
health professional about
any health information No 204 (67.8) 55 (27.0)

obtained on the internet
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28 (71.8) Ref — —

158 (60.3) (1(')6:0_3 51) 0.1718

152 (70.7) Ref Ref

34 (39.5) 3.69 <0.0001  2.89 (1.25-4.20) 0.0075
(2.19-6.22)

119 (76.8) Ref Ref

67 (45.9) 3.90 <0.0001  2.56 (1.47-4.48) 0.0010
(2.38-6.39)

37 (38.1) 4.39 <0.0001 3.10 (1.77-5.44) <0.0001

’ (2.63-7.34) ’ ’ ’ ’ ’
149 (73.0) Ref Ref
Continued...
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Motivation to take care of High motivation 224 (74.4) 88 (39.3)
your oral health o
Low motivation 77 (25.6) 27 (35.1)
Maintenance 217 (72.1) 75 (34.6)
Reason for last dental
appointment Urgency 84 (27.9) 40 (47.6)
How the user generally oot onomy 157 (52.2) 73 (46.5)
experiences decision
making related to
dentistry Low autonomy 144 (47.8) 42 (29.2)
Gums bled when brushing ~ Yes 68 (22.6) 25 (36.8)
teeth
No 233 (77.4) 90 (38.6)
Have you ever had a Yes 166 (55.1%) 63 (38.0%)
tooth extracted due to
toothache or tooth decay? Ng 135 (44.9%) 52 (38.5%)

1.20

136 (60.7) (0.70-2.06) 0.5111 - -
50 (64.9) Ref
142 (65.4) Ref Ref
44 (52.4) 1.72 0.0374 2.30 (1.25-4.23) 0.0071
’ (1.03-2.87) ’ ’ ’ ’ ’
84 (53.5) 21 0.0021 1.89 (1.10-3.27) 0.0224
(1.31-3.40)
102 (70.8) Ref Ref
0.92
43 (63.2) (0.53-1.62) 0.7810 - -
143 (61.4) Ref
0.98
0 _ _
103 (62.0%) (0.61-1.56) 0.9198

83 (61.5%) Ref

Ref: Reference category for the independent variables; OR: Odds ratio; Cl: Confidence interval; AIC (empty model) = 402.37; AIC (final model) = 335.75.

the outcome in the final model. No other dentistry study
on this association was found, which makes this finding
innovative, but research on the field of general health by
Madrigal and Escoffery* found statistically significant
differences in the search and use of digital information
for general health behaviours when comparing groups of
adults in which the outcome variable was “being a carrier
of chronic disease or not” and the independent variable
“having spoken to a health professional to get a second
opinion.” It is therefore believed that users who are most
interested in searching for health information on the
internet are also those who question health professionals
the most during care.

An individual’s reason for their last dental appointment
was another variable associated with the outcome. In a
study of high school students in Indonesia by means of
questionnaire application, Maharani et al.” compared the
use of Google searches and/or social media to obtain
information about oral health with visiting the dentist
regularly and toothbrushing. The authors found that using
social media to obtain oral health-related information
was associated with greater brushing frequency and less
regularity of visits to the dentist. Google searching oral
health information was associated with searching for
information on the causes and treatment of oral diseases.’

Users who demonstrated greater decision-making
autonomy related to dentistry showed a statistically
significant association with the outcome. Similar findings
with the outcome “searching the internet for information

about third molars” was found in a study conducted in
Australia with adults at a dental clinic, in which users who
had a preference for decision control regarding oral health
showed associations with greater internet search to obtain
information about third molars. These findings suggest
that users with greater decision-making autonomy related
to dentistry are more proactive in searching the internet
for information about oral health.

As for the prevalence of internet use to obtain oral
health-related information, 38.2% of respondents reported
having already used the internet to obtain information on
this topic. Other studies have shown different percentages
depending on the country and study population. For
example, Harris and Chestnutt'® found a prevalence of
3% in a sample of adults in the United Kingdom, whereas
Hanna et al.® reported a prevalence of 52.7% in Australian
adults, and Gowdar et al.'” found a prevalence of 71.3%
among adults in Saudi Arabia. In a study conducted with
adolescents from Indonesia, Maharani et al.” observed a
prevalence of 93.7%. These differences can be attributed
to the country, culture, and age group of the population
studied. In addition, Gowdar et al."” was the most recent
published study and therefore their results may have been
influenced by people’s greater interest in accessing health
information on the internet after the COVID-19 pandemic.

The results of the present study highlight the need
for dialogue on the subject during oral health care
appointments and exams, a fact that must be considered
when developing treatment plans with patients. A relevant
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measure to be taken by oral health professionals is to
raise awareness among patients of how and where to seek
reliable health information.'®!” According to the systematic
review conducted by Borges do Nascimento et al.” on
infodemics and misinformation in health, the internet can
provide “fake news” on topics related to general health
which, according to the authors, requires the development
of legal policies, such as creating and promoting awareness
campaigns about the use of health information from the
internet, and improving health-related content broadcast
by mass media, including official channels of governments
and health organizations worldwide. In dentistry, studies
have shown that misinformation on the internet and
social media was associated with gum diseases, root canal
treatment, toothache, fluoride (including anti-fluoridation
propaganda), and dental caries.?*%

As with information on general health, oral health
professionals must know the sources of oral health
information that individuals access to make decisions
about their oral health given that several sources on the
internet present incorrect information, as demonstrated by
Zanatta et al.?® and Lopez de Coca et al.*

This study has some limitations. Among them, clinical
examinations were not conducted and, therefore, clinical
parameters could not be evaluated. The study did not
investigate in more detail how the internet was accessed
(e.g., mobile or desktop), which digital platforms were most
used (e.g., Google, social media) and to what degree and
frequency, the type of device used to access the internet,
the sites used, and the type of sites visited. Additionally,
taking into account that the current study used a data-
driven approach for variable selection based on other
studies rather than a theoretical model, this approach has
limitations, such as omitting key confounders and the
potential for overfitting in the final model. Therefore, the
results are valid only for the sample evaluated. However,
the present study brings innovative findings that can help
in developing new studies and theoretical models for better
understanding the variables associated with internet use
to obtain oral health-related information by adult users.
Future studies should be conducted in other settings, with
larger samples, and in countries in North America and
Europe to confirm the present findings.

CONCLUSIONS

Internet use to obtain oral health-related information
was associated with level of education, frequency of
searching for health information on the internet, how
useful participants think the internet is in helping them
make decisions about health, whether they had spoken
to a health professional in the last 12 months about any
health information obtained on the internet, the reason for
the last dental appointment, and how the user generally
experiences decision making related to dentistry.
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