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Abstract

Objective: To evaluate the acceptance of the
mobile application (“app”) by adolescents in
orthodontic treatment for a better applicability of
this resource. Methods: Ninety orthodontic
patients, aged between 13 and 17, of both sexes,
used an application, chosen for presenting a
Portuguese version and reaching the target
audience. Then they registered their acceptance
through the SUS (System Usability Scale)
guestionnaire, which measures user satisfaction
through ease of use of the application, with its
Satisfaction and Usability Indexes. The findings
were subjected to descriptive and comparative
statistical analysis using the Kruskal Wallis and
Dunn test, adopting a significance level of 5%.
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Results: The application presented the above-
average Satisfaction and Usability Index (79.1).
The domain (quality component) with the highest
index was "Learnability" (85,3), in relation to
"Efficiency”  (79,0), ‘"Satisfaction" (76,0),
"Memorability" (72,2) and "Errors" (71,4) (p<0,05).
Conclusion: Mobile app was accepted by
adolescents in orthodontic treatment due to the
ease and speed that it was used. However, its
acceptance was negatively influenced by the
reported frequency of use. Therefore, its
application as an educational and motivational
tool in clinical practice is suggested, as long as
the different aspects that involve its best
applicability are considered.

Keywords: Orthodontic, Education, Mobile app.

Resumo

Objetivo: Avaliar a aceitagao do aplicativo mével
(“app”) por adolescentes em tratamento
ortodontico para uma melhor aplicabilidade
deste recurso. Material e Métodos: 90 pacientes
em tratamento ortodontico, com idades entre 13
e 17 anos, de ambos os sexos, utilizaram um
aplicativo, escolhido por apresentar versdo em
portugués e ser direcionado para este publico.
Registrou-se a aceitagdo do app por meio do
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questionario SUS (System Usability Scale), que
mensura a satisfagdo dos usuarios pela
facilidade de uso do aplicativo, com seus indices
de Satisfacdo e Usabilidade. Esses achados
foram submetidos a andlises estatisticas
descritivas e comparativas usando o teste de
Kruskal Wallis e Dunn, adotando um nivel de
significancia de 5%. Resultados: Indice de
Satisfagéo e Usabilidade acima da média (79,1).
0 dominio (componente de qualidade) com
maior indice foi "Capacidade de aprendizagem"
(85,3), em relagdo a "Eficiéncia"
(79,0),"Satisfagéo" (76,0),"Memorizagdo" (72,0) e
"Erros" (71,4) (p = 0,05). A questdo da frequéncia,
no dominio "Satisfagdo’, apresentou o menor
indice (63,0). Conclusdo: O aplicativo mével foi
aceito pelos adolescentes em tratamento
ortodontico devido a facilidade e rapidez com a
qual foi utilizado. No entanto, sua aceitagao foi
influenciada negativamente pela frequéncia de
uso relatada. Portanto, sugere-se sua aplicagao
como ferramenta educacional e motivacional na
pratica clinica, desde que sejam considerados
os diferentes aspectos que envolvem sua melhor
aplicabilidade.

Palavras-chave: Ortodontia, Educagao,
Aplicativos méveis.

The use of mobile technology by society has led to a new level of information delivery

and interactivity with its users in various areas and this technology is being increasingly
employed in clinical settings™?. The popularization of smartphones, together with the
proliferation of mobile apps, has contributed to this development®*. Features such as
portability, simplicity, possibility of upgrading, and speed allow for quick access to
information, a fundamental quality for healthcare provision'233,

For today’'s generation of adolescents, known as generation Z (zappers), the
advantage of smartphone apps over traditional health management approaches is that they
offer aninteractive, social, and personalized platform to help them modify their own behavior
with minimal professional contact®®. Born into the digital age, these adolescents do

everything very fast and simultaneously’. Their relationship with mobile devices is almost
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emotional, a good indicator of the effectiveness of motivational actions through specific
apps?°.

Mobile apps can facilitate communication and can be used as a motivational tool ™'
'3, Educational information on malocclusion, types of treatment, oral hygiene, appliance care
or even recall methods, remembering the consultation and the use of removable appliances
or accessories such as intermaxillary elastic bands, make the patient more committed, which
is essential for the success of treatment>'#'®. Nevertheless, the app needs to be easy to
use*'” so that users feel satisfied and express their interest in its utilization®81°,

The usability of a system can be evaluated based on five domains or components of
product quality’”2?: learnability (ease of using the system for the first time); efficiency (speed
of performing the tasks); memorability (how easy it is to remember the use of the system
after a period of not using it); errors (absence of errors in the system); satisfaction (pleasant
design). Although subjective, these features can be evaluated through questionnaires. One
such questionnaire is the System Usability Scale (SUS)*°, which measures user satisfaction

by evaluating usability of the product and thus its acceptance'®2"22,

Adolescents undergoing orthodontic treatment are encouraged by the application and
this usability influences its use. Therefore, the aim of this study was to evaluate the
acceptance of a mobile app by adolescents undergoing orthodontic treatment to improve

the applicability of this tool.

2. Métodos

The Ethics Committee (CAAE 67248217.1.0000.5385) approved the study. A cross-
sectional, observational study was conducted on adolescents of both sexes aged 13 to 17
years. The criteria for inclusion were consent of the parents/legal representative (free
informed consent form), having a smartphone (Android or i0S), and undergoing corrective
orthodontic treatment. The total sample size of 90 adolescents, without loss, allowed
estimation of the user satisfaction index (SUS) with a low sample error (2.3%) for a
confidence level of 95% (R Core Team, R Foundation for Statistical Computing, Vienna,
Austria, 2017).

The participants were recruited by five previously calibrated volunteer orthodontists.
These professionals received a video that clearly and illustratively described the objective of

the research, as well as the sequence of application of the method. In addition, this video
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was shared with patients at the time of the initial approach. The patients were informed
about the installation of a specific app (BraceMate™, Australia, 2014) on their smartphones
during a routine visit. In the next visit, the participants answered the SUS developed by Brooke
(1986).

The BraceMate™ app was chosen because it attends the target population’. The app
is available free of charge in Portuguese for the Android and iOS operating systems and
provides educational information on orthodontic care with interactive images for the
customization of braces. In addition, a recent upgrade is available and the app has good
ratings by internet users:

The SUS is used to evaluate the perceived usability of the app by assessing user’s
satisfaction. The questionnaire consists of 10 closed questions answered on a Likert scale
to measure subjective perceptions in a quantitative manner and it has already been
translated to Portuguese and validated?®. Acceptance of the app by users is established
based on the score achieved'®?2. The satisfaction index ranges from 0 to 100 and an average
score of 70 is considered acceptable?’. Each question is rated on a scale from 1 to 5, where
1T means “I do not agree at all” and 5 means “I agree completely”. For odd-numbered
questions, 1 is subtracted from the user’s response. For even-numbered questions, the user’'s
score is subtracted from 5. Finally, the sum of the scores of the 10 questions is multiplied by
2.5 to obtain the overall user satisfaction™.

The following domains are associated with usability of the app evaluated by the SUS
questions, as shown in Table 1: “learnability” corresponding to the average index of the sum
of questions 3, 4, 7 and 10; “efficiency” obtained as the sum of questions 5, 6 and 8§;
“memorability” corresponding to the index of question 2; “errors” corresponding to the index
of question 6, and “satisfaction” obtained as the sum of questions 1, 4 and 9'°2"%3,

The data were analyzed based on the SUS questions, followed by the domains. First,
descriptive analysis of the SUS scores was performed and the Kruskal-Wallis and Dunn tests
were used for comparison of the findings. The SAS (SAS Institute, Inc., Cary, NC, USA;
Release 9.2, 2010) and R programs (R Core Team, R Foundation for Statistical Computing,

Vienna, Austria, 2015) were used for analysis, adopting a level of significance of 5%.

3. Resultados

Figure 1 shows the analysis of the SUS questions. The app exhibited a satisfaction

index above the average score of 70. The highest satisfaction indices were obtained for
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questions 3 (I thought the app was easy to use), 4 (I think | would need the help of a person
with technical knowledge to use the app), and 8 (I found the app complicated to use), which
were the items that most positively influenced this finding. On the other hand, question 1 (I
would like to use this app frequently) had a negative influence, with an index below the
average (p=<0.05).

Figure 2 shows the domain results. The “learnability” domain obtained the highest
satisfaction index, being significant when compared to the other domains, followed by the

“efficiency” domain (p<0.05).
Discussion

Mobile technology can be considered an ally in current orthodontic clinical practice,
improving the education, communication and motivation of adolescent patients™*81116. On
the other hand, this technology is challenging for professionals who need to understand the
acceptance of this resource in order to better use it'>?*. Our findings showed the acceptance
of such resources based on the evaluation of the usability of the app tested. The results
suggest a promising application of this tool to the treatment of adolescent patients in
orthodontics.

The positive perception of the app by adolescents undergoing orthodontic treatment
was demonstrated by the SUS questionnaire, which showed satisfaction of these users and
acceptance of the app?'. The SUS is one of the most accepted questionnaires for measuring
product usability because of its standardization, reliability, and validity'’. In addition, many
authors agree that this questionnaire is the most practical, rapid and least costly tool to test
the approval of an app'®?', although others believe it is not sufficient and complement testing
using more exploratory techniques that require computer laboratories®®.

The dissemination of smartphones and mobile apps across different social classes
allows these tools to be used on a large scale by orthodontists for the education and
motivation of their patients’®. The fact that participants in this study used the app without
hindrance, hesitation or questions also confirms the ISO 9241-11 standard and the expert
literature which consider usability to be one of the most important quality attributes of

smartphone apps’'%,

Most patients agreed that the functions of the app were well integrated and disagreed
regarding the presence of inconsistency and complication to use it. According to specialists,

these attributes increase the speed of performing the tasks’?. As reported in the literature,
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it is not sufficient to meet only the technical requirements and functionalities for which the
application was designed, but users demand that it be easy to use and quick to learn?* as
observed in this study.

In another study, adolescents indicated that social influence is also an important
facilitator for the adoption and use of apps by reporting that they were more likely to try a
specific app if it is recommended by a friend, professional, celebrity or social networks’.
Furthermore, social media can efficiently propagate audiovisual information to orthodontic
patients, increasing treatment adherence among adolescents™" 1324,

Special attention should be paid to error prevention mechanisms so that the user
does not choose an invalid option and only receives an error message, which could cause
frustration?. In the case of this app, the displayed information and interface functions had
the same visual presentation, minimizing the possibility of errors’. There were also no major
problems when the app was used after a period of not using it, resulting in user satisfaction?.

On the other hand, the satisfaction of the participants was negatively influenced by
the usage frequency question. According to the literature, satisfaction is linked to the
absence of discomfort and the presence of positive attitudes associated with the use of an
app, which are detected by recording the usage frequency, safety, confidence and praise
made by the patients, who were found to be satisfied®.

Thus, improvements are necessary to maintain the interest in using the app. Intrinsic
motivation seems to be an important factor among adolescent users. Studies recommend
the inclusion of tangible rewards to attract users, such as gift cards, app store credits or
virtual points, which may be associated with games'®. In the digital age, which is
characterized by adolescents spending a lot of their time using text messaging and social
networks, watching videos and playing games, healthcare apps need to be fun so that
adolescents actually keep using them. Customization of the app is also suggested, allowing
its personalization by setting goals, tracking personal data and customizing messages’?*.

Another factor that can compromise the usage frequency in this case is the interface
design and multimedia content. Visually appealing apps with vibrant colors, bold graphics,
animation clips and videos usually raise the interest of healthcare app users and make the
apps more enjoyable to use, increasing their usage frequency’'?*. This also suggests the
need for specific professionals from the area of technological development alongside
orthodontists for the development of these adds, increasing the quality of use of the end

product®.
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One limitation of this study is the application of the method to patients with different
levels of motivation because they were at the beginning or end of orthodontic treatment and
due to the presence of pain, discomfort or even differences in esthetic appearance?.

The age and sex of the users, as well as the number of accesses to the app during
the available period, are variables that can also be evaluated. However, the sample size of
this study was too small to evaluate the associations between acceptance of the app and
these factors. Thus, further studies are needed to ensure a better applicability of current

educational and motivational tools.

4. Conclusao

The mobile app was accepted by adolescents undergoing orthodontic treatment due
to its ease of use and speed, suggesting its application as an educational and motivational
tool in orthodontic clinical practice. However, its acceptance was negatively influenced by
the reported frequency of use. Therefore, its application as an educational and motivational
tool in clinical practice is suggested, as long as the different aspects that involve its best

applicability are considered.
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Anexos

Figure 1. Average satisfaction index (System Usability Scale) according to question. Questions with
different uppercase letter differ from one another. Kruskal-Wallis and Dunn tests (p<0.05).
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Figure 2. Average satisfaction index (System Usability Scale) according to domain. Domains with
different uppercase letters differ from one another. Kruskal-Wallis and Dunn tests (p<0.05).
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