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Objectives: To study the perception of young Portuguese adults about using mobile applica-
tions as a complement to oral health motivation.
Methods: This cross-sectional descriptive study applied an online questionnaire to Portu-
guese individuals between 18 and 20 years old. The questionnaire was developed based on
a literature review and assessed by a panel of experts before its application. It collected
information about oral hygiene behaviors and the perception of using mobile apps for oral
health motivation, including opinions on important functionalities. Variables’ absolute and
relative frequencies were calculated.
Results: The sample included 213 participants. About 73.2% of the participants considered
oral health motivational mobile apps useful, but only 6.1% indicated having already used
one. The most valued functionalities were information about oral diseases (86.9%), appoint-
ment reminders (85.4%), and a toothbrushing timer (84.5%).
Conclusions: Most of the participants found oral health apps useful as a complement to oral
health motivation. However, only a small minority reported having used these apps before.
The functionalities evidenced in this study may be helpful for the development of mobile
apps since they can be more directed to the population's expectations. Apps may be anoth-
er way for healthcare professionals to motivate their patients to engage in oral health self-
care. (Rev Port Estomatol Med Dent Cir Maxilofac. 2023;65(2):59-65)
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Percecdo de jovens adultos sobre aplicagoes méveis para a motivagdo
dos cuidados de satde oral

RESUMO

Palavras-chave:
Aplicacdes moveis
Motivacao

Saude oral

Jovem adulto

Objetivos: Estudar a percecdo de jovens adultos portugueses sobre o uso das aplicagoes
moéveis como complemento da motivacdo para a satide oral.
Métodos: Estudo descritivo transversal, com aplicacdo de um questionario online a indivi-
duos portugueses, com idade entre os 18 e os 20 anos. O questionério foi desenvolvido com
base numa revisdo da literatura e avaliado por um painel de peritos antes da sua aplicacao.
Recolheu informagéao sobre os comportamentos de higiene oral e sobre a percecao da utili-
zacao de aplicacoes moveis para a motivagao para a salde oral, incluindo opinides sobre
funcionalidades mais ou menos importantes. Foram calculadas as frequéncias absolutas e
relativas das variaveis.
Resultados: A amostra incluiu 213 participantes. Cerca de 73,2% dos participantes conside-
raram as aplicacoes moveis de motivagdo para a saude oral uteis, no entanto apenas 6,1%
referiu ja ter utilizado uma. As funcionalidades mais valorizadas foram: informac&o sobre
doencas orais (86,9%), lembretes de consulta (85,4%) e temporizador de escovagem dos
dentes (84,5%).
Conclusdes: A maioria dos participantes considerou a utiliza¢do de uma aplicagdo de saiide
oral util como complemento a motivacao para a saude oral, no entanto apenas uma peque-
na minoria referiu ter utilizado estas aplica¢oes anteriormente. As funcionalidades eviden-
ciadas neste estudo podem ser Uteis para o desenvolvimento de aplicagdoes méveis, de modo
a serem mais direcionadas para as expectativas da populagao. A utilizagao de aplicagoes
pode ser mais uma forma de os profissionais de satide motivarem os seus pacientes para o
autocuidado em satide oral. (Rev Port Estomatol Med Dent Cir Maxilofac. 2024;65(2):59-65)
© 2024 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.
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Introduction

Oral diseases continue to be a public health problem with a
significant social and economic impact due to their high prev-
alence.? Good oral health includes the ability to speak, smile,
smell, taste, touch, chew, swallow, and convey countless emo-
tions through facial expressions without any pain or discom-
fort. Therefore, the impact of oral diseases on an individual’s
daily life can influence their basic needs, which in turn may
be reflected in essential psychological, physical, and social at-
tributes.>*

The daily disorganization and removal of oral biofilm are
essential to prevent oral diseases. Thus, one of the most im-
portant functions of the oral health professional is to motivate
and provide patients with instructions for its correct removal,
reinforcing it regularly. The habit of regularly visiting an oral
health professional is still infrequent in the Portuguese popu-
lation.” In this scenario, technology can be used to comple-
ment the oral health appointment as a tool to remind patients,
frequently and over time, of the instructions given during the
appointment.

There has been an intense technological revolution in re-
cent decades,® further enhanced in recent years by the pan-
demic.” Nowadays, technology highly influences the daily
routines of populations, especially among young adults.?
Smartphones are extensively used in the daily routines of

most individuals, involving numerous mobile software appli-
cations (apps).® By 2021, it was estimated that a total of 230
billion apps had been downloaded globally.’ In 2018, Portugal
was the 27t European country with the highest smartphone
usage rate.’? In Portugal, smartphone usage increased from
27% in 2012 to 84.2% in July 2020, and, in 2022, it was esti-
mated that the number of monthly active smartphone users
was 6.51 million individuals — more than half of the Portu-
guese population.*?

The use of health apps to improve and maintain health
care, usually called Mobile Health or MHealth, has been in-
creasing.’®' The adoption and use of apps can be an innova-
tive way to improve health care by promoting good, closer,
faster communication with the health professional and, on the
other hand, allowing individuals to monitor their own health
through quick access to useful information anytime and any-
where.’>16

The use of apps designed to promote oral health seems to
have satisfactory results, but there are still few studies on the
impact of their use.'” Moreover, one study has reported a lack
of rigor among these apps and that they do not always meet
the users’ needs.'® There are no published studies assessing
the use, effectiveness, and acceptability of this type of app in
the Portuguese population. Therefore, this study aims to un-
derstand the perception of young Portuguese adults about
using apps as a complement to motivate oral health care.
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Material and Methods

This cross-sectional descriptive study was approved by the
Ethics Committee of a Portuguese Dental School. The target
population was young Portuguese individuals aged between
18 and 20 years. Data was collected using an online question-
naire. All individuals who answered the questionnaire, had a
smartphone, were responsible for their daily oral hygiene care,
and had Portuguese nationality were included in the study. All
participants consented to their participation on the first page
of the questionnaire, under a brief text explaining the aims
and procedures of the study.

The questionnaire was developed based on a literature re-
view!>-%> and surveys aimed to evaluate health-oriented mo-
bile applications, such as the Mobile App Rating Scale,?® Jakob
Nielsen’s usability heuristics,”” and the Net Promoter Score.?®
To test face and content validity, before its application, the
questionnaire was reviewed by two oral hygienists with expe-
rience in questionnaire research to verify the relevance, clear-
ness, and content of the questions. After that expert valida-
tion, a pre-test was made on six individuals who met the
inclusion criteria.

The final questionnaire included two sections. The first
was created to characterize the sample and collect informa-
tion about daily oral hygiene behaviors and self-perception of
oral health. The second section collected data about the re-
spondent’s opinions on using apps related to oral health.

A link to the questionnaire was shared on social media
between March and May 2022 in several groups that could in-
clude individuals from the target population. It was shared
several times and at different hours to obtain more responses.

Statistical analysis was performed in the Statistical Pack-
age for Social Sciences (SPSS® 27.0), and all variables’ absolute
and relative frequencies were calculated.

Results

The sample included 213 participants, most female (66.7%)
and higher education students (51.6%). Table 1 shows the sam-
ple’s characterization according to sociodemographic charac-
teristics and oral health behaviors. Regarding the perception
of oral health, most participants considered having “good” oral
health (59.6%). About 58.0% reported a previous oral disease,
most frequently dental caries (48.8%), followed by gingivitis
(14.1%). As for the regularity of oral health appointments,
38.5% of the participants indicated that they visited the oral
health professional twice or more a year, and 2.8% never went
to an oral health appointment. About 9.0% of the participants
said they never received oral health education at dental ap-
pointments. Most participants reported using a manual tooth-
brush (78.4%), brushing their teeth twice or more a day (81.7%),
and using a complementary tool for oral hygiene (62.0%) (Table
1).

Regarding the perception of using apps related to oral
health, most participants considered it could be useful to im-
prove oral health care (73.2%). The features most frequently
indicated as useful were “Information about oral diseases”
(86.9%), “Oral health appointment reminders” (85.4%), and

Table 1. Characterization of the sample according to
sociodemographic characteristics and oral health

behaviors (n=213).

Gender Female 66.7 142
Male 333 71
Academic 9 years of education or less 0.9 2
qualifications Less than 12 years of education ~ 35.7 76
12 years of education 11.7 25
Higher education student 51.6 110
Oral health Very bad 0.0 0
perception Bad 0.5 1
Reasonable 235 50
Good 59.6 127
Very good 16.4 35
Previous oral Yes 58.2 124
diseases No 41.8 89
Oral health Never 2.8 6
appointment Less than once per year 21.6 46
At least once per year 37.1 79
Twice or more per year 38.5 82
Received oral health  Yes 87.8 187
education No 9.4 20
in oral health Never attended an appointment 2.8 6
appointment
Toothbrush Manual 784 167
Electric 21.6 46
Frequency of Less than once a day 1.9 4
toothbrushing Once a day 16.4 35
Twice or more a day 817 174
Use of Yes 62.0 132
complementary No 38.0 81

tools for oral hygiene

“Toothbrushing timer” (84.5%) (Figure 1). The “Other” category
indicated in Figure 1 included “Register how many times we
brush and floss our teeth,” “Reminder not to push too hard
when brushing my teeth,” and “Show clinics near me.”

Most participants reported never using any app for oral
health care motivation (93.9%). All who reported having expe-
rience with oral health-related apps used an app associated
with a company brand. Most (92.3%; n=12) used the Oral-B®
app, and 7.7% (n=1) used the Disney magic timer app. They
were asked to rate their experience with the corresponding
app, and 46.2% reported it was a good experience, indicating
the following as the main positive aspects: toothbrushing
monitoring, toothbrushing timer, and gamification. On the
other hand, the negative aspect most frequently indicated was
that it was not practical (Table 2).

Discussion

This study allowed us to assess young Portuguese adults’ per-
ception of oral health-related apps and understand which
features they considered the most useful in this type of mobile
application. We selected the age range between 18 and 20 years
because adolescents/young adults are among the population
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Figure 1. Participants’ perception of the useful features of an app for oral health motivation.
Table 2. Positive and negative aspects of the apps used.

Positive aspects % (n) Negative aspects % (n) App used
Toothbrushing technique 23.1(3) Not practical 23.1(3) Oral B®
Toothbrushing timer 15.4 (2) Price 7.7 (1) Oral B®
Gamification 15.4 (2) Poor development 7.7 (1) Disney magic timer
Dynamics 7.7 (1) Use limitations 7.7 (1) Oral B®

Pressure sensor 7.7 (1) Must carry the smartphone with me 7.7 (1) Oral B®

Brushing log 7.7 (1) Oral B®

Innovation 7.7 (1) Oral B®

who most frequently use smartphones in their daily rou-
tine,®?° and, thus, are most likely to use an app as a comple-
ment to motivate for oral health care.

Constant motivation is required to eliminate risky behaviors
and promote behavior change.»*° The way knowledge is provid-
ed and acquired and the follow-up over time can promote be-
havior change.®' Some studies indicate that change can be
achieved more successfully through a regular and interactive
approach, with visually attractive materials that include mes-
sages associated with images and demonstrations.?*** There-
fore, apps can be valuable tools to motivate individuals for oral
disease prevention as they can provide this regular and inter-
active approach to patients, providing real-time toothbrushing
reminders and instructions.'®34% The study results reinforce
this possibility, as most participants considered useful using an
app as a complement to oral health. These apps may have an

even more prolific action if they are articulated with the oral
health professional, promoting better communication between
the professional and the patient and using the various features
to the patient’s specific oral health situation.?®

These apps may increase adherence and motivation to im-
prove oral hygiene self-care through several features, such as
information on oral diseases and oral hygiene, a timer, and a
record of toothbrushing frequency. Gamification is highlighted
as a feature that can encourage greater frequency of app use
and consistency over time.®

In this study, the feature perceived as most useful was the
information on oral diseases on the app, which reveals a pos-
sible lack of information about oral diseases in the population
studied. On the other hand, it indicates young people’s aware-
ness of this fact, showing that they are willing to acquire this
type of knowledge and recognize that technology can be an
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ally for oral health education. Knowledge about diseases and
the consequences of poor oral hygiene are referred to as im-
portant factors that favor behavior change due to promoting
the individual’s need and motivation to change.?”

According to Bandura’s self-efficacy theory,*® behavior
change is based on the individuals’ beliefs about their own
abilities to exercise control over events that affect their daily
lives. In oral health, MHealth apps can be a good tool to im-
prove the self-effectiveness of individuals who use them, par-
ticularly in more technical procedures such as toothbrushing
and dental flossing. Thus, combining oral health appointments
with the use of MHealth apps may improve the understanding
of oral hygiene instructions provided by the professional and,
consequently, improve oral health self-care.®

The internet is currently widely used for information
searches, with oral health being no exception. The 2022 Oral
Health Barometer*® found that 7.5% of the Portuguese popula-
tion used the internet, more specifically generalist websites, as
the first option to search for oral health information, 18.5% as
the second option, and 21.1% as the third option. Itis important
that users are well-informed, and an app, if built based on sci-
entific evidence, can direct its user to credible and correct in-
formation. The problem is that there are no regulations for the
development of apps,® there may be incorrect information, and
not all oral health information applies to all cases.

Reminders for oral health appointments, a toothbrushing
timer, step-by-step toothbrushing techniques, and instruc-
tions on dental flossing were also frequently mentioned as
important features by the participants. The high percentage of
responses regarding these various features may indicate some
lack of confidence in daily oral hygiene self-care and the need
to improve the population’s oral health literacy. The role of oral
health professionals is essential in this aspect of oral health
education, and technology will be useful as a complement to
promote oral health.

A study by Mendiola et al.*! concluded that users give im-
portance to apps that are easy to use, save time, and provide
specific instructions for maintaining a given condition. This
last feature aligns with this study’s results, which indicated
that explaining toothbrushing or dental flossing techniques is
important. Although social media connection and gamifica-
tion are present in apps with the highest number of down-
loads,?”»*? in this study, these features were not the most high-
lighted, even though a significant number of participants
indicated them.

Despite considering that apps related to oral health are
useful, only a few participants in this study reported already
using one and, in all cases, an app associated with their elec-
tric toothbrush company brand. These results show that young
Portuguese adults still do not look for apps to improve their
oral health unless they are associated with a purchased prod-
uct. The indication by the oral health professional of an app
that can support and promote oral health in a more frequent
and sustained way might be a path to explore in this popula-
tion to improve their oral health literacy, behaviors, and other
oral health indicators. Moreover, the positive and negative as-
pects reported by this study’s participants should be consid-
ered when developing apps related to oral health motivation
and promotion in the Portuguese population.

Some studies that analyzed the impact of oral health mo-
tivation apps concluded that using these apps contributed to
improved oral health indicators. In a 4-week study, there were
significant improvements in the plaque index of adults using
an app that provided real-time step-by-step toothbrushing
instructions, compared to adults using an app that only re-
corded toothbrushing frequency.?* Another study*® showed
that using a motion-sensing device attached to a manual
toothbrush and associated with an app that allowed real-time
visualization of step-by-step toothbrushing led to significant
improvements in the plaque index.

Despite the results obtained in this study, it should be noted
that instructions and information alone do not change behav-
iors; they are a part of the strategy. Behavior change also depends
on internal beliefs*® and the demands and expectations of an
individual’s life routine.** So, the involvement of the oral health
professional in oral health behavioral change is fundamental,
and the oral health professional must explain to patients why
behavioral changes need to happen and how they can do it.*>
Apps can be another method for healthcare professionals to mo-
tivate their patients to engage in oral health self-care.

This study has some limitations, namely its convenience
sample and the methodology for data collection by online
questionnaire, so the extrapolation of its conclusions should
be cautious. However, it represents an exploratory study that
contributes to the research of this theme in the Portuguese
population.

Conclusions

Most participants found oral health MHealth apps a useful
complement for oral health motivation. However, only a small
minority reported having used these apps before. The features
most frequently considered useful were information about
oral diseases, oral health appointment reminders, a tooth-
brushing timer, and step-by-step toothbrushing instructions.
The functionalities highlighted and the positive and negative
aspects mentioned by the participants who had already used
these kinds of apps may be useful for developing apps more
focused on the population’s expectations.
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