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RESUMO

Introducdo: Os aplicativos méveis (apps) de desenvolvimento € um fenémeno
relativamente novo que esta aumentando rapidamente, devido a popularidade e
portabilidade dos smartphones. A ideia de usar aplicativos para triagem de
condi¢cdes bucais ainda é uma novidade. Objetivo: Desenvolver um aplicativo
movel para uso em triagem de cancer bucal. Métodos: O desenvolvimento deste
app foi realizado por uma equipe formada por profissionais da tecnologia em
informacéo e patologistas bucais. O processo de desenvolvimento de aplicativo foi
feito seguindo as etapas: 1) estudo dos fatores de risco e realidades, observando
as condicOes reais de coleta de dados 2) fase de desenvolvimento, com a
implementagcdo das necessidades observadas no estudo de campo e 3) teste de
campo, quando a implementacdo passou por alguns refinamentos ou mesmo
redesenho. O app foi desenvolvido usando o sistema operacional Android (versao
4.4.2), com a linguagem JAVA e abrangeu dados sé6cio demogréficos, fatores de
risco para o cancer bucal, como histérico de tabagismo, etilismo e exposi¢ao
solar, além de outros fatores contribuintes, como sexo oral desprotegido,
sintomatologia dolorosa em boca e uso de protese dentaria. O mesmo foi utilizado
por cirurgides dentistas da atencdo bésica. Posteriormente, foram obtidos dados
de pesquisa com uma populacdo de alto risco para cancer bucal e avaliou a
sensibilidade / especificidade / valores preditivos de diagndstico bucal clinico
entre dois examinadores treinados, que usavam filmes e dados do aplicativo, e
em exame bucal in loco como o padrdo ouro. Esse treinamento com o0s
examinadores se deu em 8 horas de duracdo, dividido em teoria e pratica.
Resultados: No estudo de fatores de risco e realidades, percebeu-se a
necessidade de clarificacdo de algumas questfes sobre o uso de prétese, bem
como para estabelecer melhores condicdes de fazer filmes em luz externa.
Modificou-se a versao inicial e executou-se a seguir para teste de campo com boa
compreensdao e adequacdo. Na analise de pesquisa/ concordancias foram
avaliados 55 individuos de alto risco para o cancer bucal. Destes, 31%
apresentaram lesdes brancas homogéneas/heterogéneos com possivel potencial
de malignidade. Quanto ao diagnéstico clinico por examinadores usando videos,
quando comparado com o padrao-ouro, a sensibilidade foi entre 82% e 100%
(média 91%), especificidade entre 81% e 100% (média 90,5%), e acuracia entre
87,27% e 95,54% (média 90,90%), considerando as lesdes encontradas.
Avaliando o examinador que apresentou melhor concordancia com o padrao ouro
para lesdes de risco o os valor de Kappa entre eles foi de 0,597. Conclusao: O
app mével com videos e coleta de dados pode ser uma alternativa interessante
para o exame bucal e preenchimento de formularios em pesquisas de cancer de
boca.

Palavras-chave: Cancer Bucal, Informéatica em Saulde, Politicas Publicas de

Salde.
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ABSTRACT

Introduction: Mobile applicative (apps) development is a relatively new
phenomenon that is increasing rapidly due to the popularity and portability of
smartphones. The idea to use apps to screening oral conditions is still a novelty.
Purpose: The aim of this study was to develop a mobile applicative focusing oral
cancer screening. Methods: The app content comprised questions about oral
cancer profile and short videos of oral examination. The development of this app
was performed by a team formed by technology of information professionals and
oral pathologists. The app development process was made following the steps: 1)
reality and risk factors study, observing the real conditions of collection of data 2)
development phase, with implementation of the needs observed in the field study
and 3) field test, when the implementation passed by some refinement or even
redraw. The app was developed using Android system (4.4.2 version), with JAVA
language and focused sociodemographic data, risk factors for oral cancer, tobacco
and alcohol uses, solar exposition and other contributing factors such unprotect
oral sex, oral pain and prosthesis use. Afterwards, we obtained data of survey of a
high risk population for oral cancer and evaluated the sensitivity/specificity/
accuracy and predictive values of clinical oral diagnosis between two blinded
trained examiners, who used movies and data from the app, and in loco oral
examination as gold standard. This trainning process with examiners was divided
in theorical and practical approaches during 8 hours. Results: On reality and risk
factors study, we percept the need of clarification of some questions about use of
prosthesis as well to establish better conditions to make movies on external light.
We modified the initial version and performed the followed to field test with good
comprehension and adequacy. On survey/ concordance analysis, we evaluated
55 high risk individuals for oral cancer. Of them, 31% presented
homogeneous/heterogeneous white lesions with possible potential of malignancy.
Regarding clinical diagnosis by examiners using videos, when compared with the
gold standard, the sensitivity was between 82% and 100% (average 91%),
specificity between 81% and 100% (average 90.5%) and accuracy from 87.27% to
95.54% (average 90.90%), and considering found lesions. Evaluating the
examiner with better concordance with gold standard for risk lesions, the kappa
value between than was 0.597. Conclusion: Mobile app with videos and data
collection could be an interesting alternative to oral examination and physical
formularies filling on oral cancer surveys.

Key words: Oral Cancer, Health Informatics, Health Public Policy.
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1. INTRODUCAO
1.1 CANCER DE BOCA
1.1.1. Dados Gerais

O céancer de boca é um importante agravo de saude e quando associado aos
tumores de faringe € o sexto tipo de cancer mais comum no mundo. Ha grande
variabilidade geografica quanto a incidéncia da doenca. As areas onde ha mais
casos, excluindo o labio inferior, sdo o sul e Sudeste Asiatico (ex. Sri Lanka, india,
Paquistdo e Taiwan), partes da Europa Ocidental (ex.Franca), Europa Oriental
(ex. Hungria, Eslovaquia,e Eslovénia) partes da América Latina e do Caribe (ex.
Brasil, Uruguai e Porto Rico) e regides do Pacifico (Papua Nova-Guiné e
Melanésia)'3. A maior incidéncia de cancer bucal do mundo em homens é em
Bas-Rhin, na Franga, (63,58/100 mil habitantes) e em mulheres em Madras, na
india (15,97/100 mil habitantes)!2. Embora em paises ocidentais, de forma geral, a
incidéncia do cancer de boca seja relativamente baixa, no subcontinente Indiano e

no sul da Asia, se encontram entre os tumores mais comunsZ°.

1.1.2. Epidemiologia do Céancer de Boca no Brasil

No Brasil, segundo estimativa fornecida pelo Instituto Nacional de Cancer
José Alencar Gomes da Silva (INCA) para 2016, espera-se 11.140 casos de
cancer de boca em homens e 4.350 casos em mulheres em todo territério
nacional. Quanto a mortalidade, atestou-se para 2013, 7.144 casos, sendo 5.645
em homens e 1.499 em mulheres. Sem considerar os tumores de pele ndo
melanoma, o cancer da cavidade oral em homens é o quarto mais frequente na
regido Sudeste. Nas regides Nordeste e Centro-Oeste ocupa a quinta posi¢cao. Na
regido Sul ocupa a sexta posicdo, e na regido Norte € o sétimo mais frequente.
Para as mulheres € o nono mais frequente na regido Nordeste. Na regido Sudeste
ocupa a 102 posicdo. Nas regides Norte e Centro-Oeste € 0 12° mais frequente, e
na regido Sul ocupa a 152 posicao’.

No geral, os dados do INCA mostram que os principais fatores de risco de
cancer sao: alimentacdo (35%), tabaco (30%), infeccdo (10%), comportamento
sexual e reprodutivo (7%), exposi¢cdo ocupacional (4%), exposicao excessiva ao

sol (3%), alcool (3%), radiacdo (1%) e outras causas (7%). Quanto a notificacao
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dos casos de cancer, os dados mostram que no ano de 2015, 91% dos hospitais
possuem o Registro Hospitalar do Cancer (RHC).

Uma pesquisa brasileira avaliou 724 carcinomas de células escamosas em
cabeca e pescoco em pacientes jovens e idosos. Nos pacientes jovens, a idade
média de acometimento foi de 40,7 anos com relacdo entre homens e mulheres
de 5.9:1. A expressao de p53 foi encontrado em 71,7 % das amostras e uma
expressao mais elevada foi observada em lesGes de pacientes jovens. Quanto a
andlise de sobrevida, idade ndo foi um fator progndstico confiavel. Entre os
pacientes mais jovens, metastase cervical foi associada com pior sobrevida.
Aparentemente, o perfil de acometimento em pacientes jovens pode indicar a
susceptibilidade genética®. No estudo feito no Sul do Brasil, no estado do Parana,
a média de idade foi de 58,62 +/- 10,46 anos, e a relagdo entre os géneros
masculino-feminino foi 6.6:1 (79 homens e 12 mulheres)®.

Um aspecto importante sobre as taxas de mortalidade por cancer no Brasil
sdo as altas taxas de cabeca e pescoco em homens e (colo do Utero) de cancer
uterino em mulheres, a principio canceres que sao largamente evitaveis através
da prevencdo, rastreamento e diagndstico precoce®. Houve uma tendéncia de
aumento na mortalidade por cancer bucal em geral em uma taxa anual de 0,72%.
Responsavel por mais de um terco dessas mortes, o cancer de lingua foi a
categoria com mortalidade mais elevada. Cancer de labio, gengiva e éarea
retromolar apresentaram tendéncia de queda, enquanto o cancer de orofaringe e
partes ndo especificadas da boca e orofaringe sofreu incremento de mortalidade?®.

As diferencas socioeconbmicas em cancer de cabeca e pescoc¢o Sao
parcialmente atribuida a distribuicdo de tabagismo e consumo de alcool entre os
estratos socioeconémicos (associado ao menor grau de escolaridade e ao
trabalhador bracal). Fatores mediadores adicionais tais como dieta, tabagismo
passivo, higiene bucal, comportamento sexual e infeccdo pelo papiloma virus,
podem explicar a variacdo restante do status socioecondmico na cabeca e
pescoco®.

Um estudo avaliou as estratégias para a prevencao e deteccéo precoce do
cancer bucal, por meio de triagem na populacdo idosa de S&o Paulo e mostrou

que a cobertura de rastreio do cancer oral aumentou de 4,1% para 16%. As
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variaveis foram o numero de cidades participantes, a cobertura da triagem e o
namero de casos suspeitos e confirmados de cancer bucal. Estas, foram divididas
em 2 periodos (2001-2004 e 2005-2008) e testadas através do teste do qui-
guadrado. A implantacdo da politica nacional de saude bucal, em 2004, foi
incluida como variavel capaz de interferir nos resultados alcangados. Houve uma
diminuicdo no nimero de lesdes suspeitas (de 9% em 2005 para 5% em 2008) e
na taxa de casos confirmados de cancer oral por 100.000 exames (de 20,89 em
2001 para 10,40 em 2008). Depois de 8 anos de rastreio, houve diminuigcdo no
nimero de lesdes suspeitas e confirmados de casos de cancer bucal 1.

O uso de tecnologia pode ser um recurso para rastreio de algumas doencas.
Por exemplo, uma camara digital pode ser usada para executar o diagndstico
precoce de problemas dentarios. Este nUmero pode ser considerado acessivel e €
uma tecnologia de baixo custo, levando a captacdo de imagens das arcadas em
perspectivas frontais, inferiores e superiores. Usando estas imagens, € possivel
avaliar a necessidade de um tratamento dentario2. O desenvolvimento de
aplicativos moveis é um fenbmeno relativamente novo que esta aumentando
rapidamente, devido a amplitude e popularidade dos smartphones entre os
usuarios®. A ideia de usar aplicativos para triagem das condicdes orais poderia

levar a obtencéo de dados de arquivos e imagens/videos de condicdes suspeitas.

Atualmente, existem varios aplicativos disponiveis para treinamento de
reanimacdo e suporte em acidente cardiorrespiratorio. No entanto, poucos sao
projetados de acordo com as diretrizes atuais da Parada Cardiorrespiratoria
(RCP) e capaz de oferecer usabilidade aceitavel, bem como a qualidade hedénica
para leigos. Esse estudo destinou-se a otimizar o desenvolvimento de aplicagbes
moveis de RCP, e informar a selecdo de aplicativos mdéveis para situacdes de
formacdo e campanhas de RCP, bem como para o apoio incidente real'*. Da
mesma forma, outro estudo mostra que a distribuicdo crescente de aplicativos em
smartphones na area da oftalmologia pode ter um potencial facilitador para o

tratamento do paciente, gerenciamento de dados e comunicacéo?®.

Com a intencdo de melhorar e facilitar o processo de pesquisa com
acesso remoto gerou-se um aplicativo mével com a finalidade de detectar o
cancer bucal precocemente, e assim poder referenciar esse usuario ao servigco

especializado de tratamento. A ideia é que esse instrumento possa ser um
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adjuvante no processo de busca ativa de individuos que apresentam fatores de
risco para o cancer de boca.
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2. CAPITULO 1

O manuscrito a seguir foi submetido para publicagdo no periédico Brazilian
Dental Journal.

Development of a Mobile Applicative focusing Oral Cancer Screening

2.1. Introduction

Oral cancer is a relatively very prevalent malignancy in many parts of the world
with high morbility and mortality taxes'®?0. These lesions have a strong
predilection for mean age men, smokers and alcohol users. Unfortunately, the
majority of these patients had a delayed diagnosis, resulting in poor prognosis and
worse treatment outcomes?®. According to Brazilian Institute of Cancer (INCA), the
estimation of new cases of oral cancer for 2016 in Brazil is 11.140 cases for men

and 4.350 for women?0,

Populational screening of oral cancer could be alternative to search initial
lesions but still remains controversial*®. For instance, there are few available data
to make an unequivocal determination as to the effectiveness of oral cancer
screening programmes at the present time’. In fact, no robust evidence exists that
indicates whether other screening methods including toluidine blue, fluorescence
imaging, or brush biopsy are really beneficial®>. On the other hand, conventional
oral examination using normal light is the most commonly applied and accepted
screening method for oral cancer®®.In fact, applying good strategies of screening
could lead to a decrease in the number of suspected and confirmed cases of

lesions of oral cancer?.

The use of technology could be a resource in screening for some diseases. For
example, digital camera could be used to perform the early diagnosis of dental
problems. This toll could be considered accessible and low-cost technology,
leading to record images of the arcades in frontal, lower and upper perspectives.
Using these images, it is possible to evaluate the needing of a dental treatment®.
Mobile app development is a relatively new phenomenon that is increasing rapidly
due to the ubiquity and popularity of smartphones among users!!. The idea to use

apps to screening oral conditions is still a novelty and could lead to file data and
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images/video of suspect conditions. With intent to improve and facilitate the
searching process with remote acess, the aim of this study was to develop a

mobile applicative focusing oral cancer screening.

2.2 Methods

2.2.1 App development

The app was developed by a team formed by technology of information
professionals, from University of Porto, Portugal and oral pathologists, from
Federal University of Paraiba, Brazil and developed using Android operating
system (version 4.4.2). The idea was to be able to fit it in low cost mobile devices
with self-instructive interface and we performed several meeting using Skype to
discuss about the app features. The starting point of development was compound
by two main parts: the first part was composed by an inquiry containing fields to fill
about the screened user highlighting a predisposing profile to oral cancer and the
second part was composed by icons that allowed make photos and movies from
oral cavity following a sequence of examination under natural light. The app
development process was made following the steps: 1) reality and risk factors,
observing the real conditions of collection of data 2) development phase, with
implementation of the needs observed in the field study and 3) field test, when the
implementation passed by some refinement or even redraw. The app was
developed in android operating system (version 4.4.2) with JAVA language.

Focusing the usefulness and reliability of the app, we enrolled 55 individuals of
some health units in Jodo Pessoa city, Northeast region, Brazil to participate on
data and videos collections using the app. This sample was chosen by
convenience and all of these individuals had more than 40 years-old, of both
sexes and were smokers. To simulate the survey condition, this individuals were
contacted in their houses, streets, and public places by an examiner with
experience in oral pathology and an aider to register and perform photos and
movies. The inclusion factors to participate in the survey, it must be over 40 years
old and be or have been chronic smoker (associated with alcohol use or not).
These individuals, after sign the consent term of participation, were evaluated

under natural light, mimicking screening populational surveys by a examiner with
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experience in oral diagnosis. These collected data and videos were submitted to
two trained examiners (with more than three years of experience in oral
diagnosis), which established main clinical hypothesis for clinical lesions founded.
These data were compared with in loco oral examination as gold standard to
obtain the sensibility/specificity values. This training of examiners occurred in 8
hours, divided into theory and practice. The study was approved by the ethics
committee in research of health science center at the Federal University of
Paraiba. The app was registered on UFPB Technology Innovation Agency
(INOVA-UFPB) such as BR512015000682-7 process. All users with suspected

lesions were referred to an oral diagnosis center to deep the diagnosis process.

Gold
standard
compared to
examiners

Collected up 55
individuals for
convenience

Reality and

risk factors

Sensitivity,
specificity, positive
and negative
predictive values,
Kappa values and
Accuracy

On-site
evaluation by
examiner (gold
standard)

Development

phase

Forwarding
suspicious
lesions to center
specializing in
oral diagnosis

Videos of
evaluation by
two examiners
trained

Figure 1. Flowchart of the steps of the study.
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To better distribution of lesions, it was proposed a classification according
to the malignant potential, the causal factor and the normal changes, being

organized as follows:

e Homogeneous / heterogeneous white lesions with malignizag&o- potential
comprising the leukoplakia, erythroleukoplakias and carcinomas;

e Stomatitis nicotinicas- only acquired by tobacco use;

e Pigmentations associated with tabaco- as melanosis of tobacco;

e Injuries vasculares- varicose veins and hemangiomas;

e Proliferative lesions not neoplasicas- as pyogenic granuloma, peripheral
giant cell lesion;

e Changes in lan- hairy, fissured and geographic;

e Actinic cheilitis;

e Protesis- injuries associated with denture stomatitis and angular cheilitis;

e Others- as candidiasis and ulcerations.
2.2.2 Statistic

Sensitivity, specificity, positive and negative predictive values, and accuracy
were calculated in Excell program, using tables and noting the frequency of
variables. Then, these rates were tabulated and tranferidos a table for the Word
program. Kappa values were tabulated an calculating using SPSS (version 12.0)
(SPSS, Chicago, USA).

2.3 Results

During the field study, development phase and field test, we built the inquiry
covering 19 questions in Portuguese such as associated health unit care of users,
full name, address, telephone number, gender, age, smoking history, type of
tobacco, average use of tobacco per day, drinking history, type of drinks
consumed, the average number of drinks per day, sun exposure, unprotected oral
sex, cases of oral or laryngeal cancer in the family, painful symptoms in the mouth,
and type and use of prosthesis, After an initial use by professionals, we
reformulated and clarified questions about use of prosthesis. Evaluating the
second part of the app, we decide to maintain only the movies from oral cavity,

due to better visualization and dynamic view, following a sequence of examination
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under natural light: lips, buccal mucosa, archs, tongue, floor of the mouth and
palate. This set of information was stored in the app folder and subsequently are
exported to a computer through a USB cable. Some frames of this app are

illustrated in Figure 2.

U. Pergunta 7/19

Tabagismo
Comegou
Nunca Comegou @® Quando Tinha ‘ Anos () N3o sei
Parou:
Ainda Fuma () Parou Quando Tinha Anos () Nao sei
Anterior Limpar Seguinte

U, Pergunta 8/19

Tipo de Tabaco que mais Fuma

|| Cigarro [ | cachimbo [ | Charuto
| Rolo | Palha
Anterior Limpar Seguinte

U. Pergunta 9/19

Quantidade Media de Tabaco por Dia

0 Cigarros 4

Anterior Limpar Seguinte

Figure 2: Application pages examples.
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Focusing the survey with 55 high risks users, we observed the main profile
was predominantly formed by males (52.72%), with age ranging to 60-79 years
(60%), with smoking period of 40 years or more (58.2%). The cigarette (68.42%)
was the most common type of tobacco. The alcohol consumption was associated
with smoking in 40% of users. The prosthesis were used by 60%, predominantly
total denture. Only 3,60% reported having been cases of oral cancer in the family.
The most common site of the changes was identified in the oral mucosa (27,5%),

as shown in Table 1.
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Table 1.Descriptive analysis of surveyed individuals from inquiry of App (n=55)

Questions N % N % n % n % n %
40 to 59 years 60 to 79 years 80 or more years

Age 16 29 33 60 6 11

Male Female
Gender 29 52.72 26 47,28

bellow 20 years 20 to 39 years 40 or more years
Smoking ( duration in years) 8 14.50 15 27.30 32 58.20
Cigarette Pipe Roll Straw
Smoking type 37 67.50 8 14.50 9 16 1 2
Do not drink bellow 20 years 20 to 39 years 40 or more years
Drinking intake (use in years) 33 60 2 3,6 6 11 14 25.40
Distilled Fermented Both

Type of drinking 12 54.50 3 13.70 7 31.8

Yes No
Dental prosthesis use 24 43.60 31 56.40

Total Denture Partial Denture
Type of dental prosthesis 25 45.40 4 7
Only lower arch Only upper arch In both archs

Location of the dental prosthesis 0 0 5 21 19 79

Yes No
Cases of oral/pharyngeal cancer in the family 2 3.60 53 96.40

Lip Tongue Buccal mucosa Alveolar ridge Palate
More Localized Sites 15 16 24 25.6 26 275 5 5.3 24 25.6
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The found lesions were grouped and their frequency were placed in Table
2. Of 55 users, 89% presented oral alterations. The gold standard revealed that
31% (n = 17) of users showed homogeneous/heterogeneous white lesions with
malignant potential, needing to be forwarded to the service specializing in oral
diagnosis. The Figure 3 shows a suspect lesion. Regarding diagnosis by
examiners, when compared with the gold standard, the results show sensitivity
between 82% and 100% (average 91%), specificity between 81% and
100%(average 90.5%) and accuracy between 87.27% and 94.54% (average
90.90%). The positive predictive values were between 71% and 100% (average
85.5%) and negative predictive values between 93% and 100% (96.5% average),
as shown in Table 3. Evaluating the examiner with better concordance with gold

standard for risk lesions, the kappa value between than was 0.597.

Figure 3: Heterogeneous white lesion with malignant potential found on lateral

border of tongue.
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Table 2. Lesions found by oral examination made by gold standard.

Lesions

Homogeneous / heterogeneous white

lesions with malignant potential

Nicotine stomatitis
Pigmentation associated with tobacco

Vascular lesions

Non-neoplastic proliferative lesions
Tongue alterations

Actinic cheilitis
Lesions associated to prosthesis

Others

17
15
15
10
10
23
15
11

%

31
27,2
27,2
18,1
18,1
41,8
27,2

20
14,5

Table 3: Sensitivity, specificity and predictive values for found lesions divided by groups, from the examiner 1

and 2, seen in the app (n=55).

Positive  Negative Accuracy
Sensitivity ~ Specificity Predictive Predictive  values
Lesions (%) (%) Value (%) Value (%) (%)
Homogeneous /
heterogeneous white lesions
with malignant potential Examiner 1 82 100 100 93 94.54
Examiner 2 100 81 71 100 87.27
Nicotine stomatitis Examiner 1 100 85 71 100 89.09
Examiner 2 47 100 100 83 85.45
Pigmentation associated with
tobacco Examiner 1 60 100 100 87 89.09
Examiner 2 67 100 100 89 90.90
Vascular lesions Examiner 1 80 100 100 96 96.36
Examiner 2 100 96 83 100 96.36
Non-neoplastic proliferative
lesions Examiner 1 90 100 100 98 98.18
Examiner 2 80 100 100 96 96.36
Tongue alterations Examiner 1 52 100 100 74 80
Examiner 2 100 87 85 100 92.72
Actinic cheilitis Examiner 1 80 100 100 93 94.54
Examiner 2 93 100 100 98 98.18
Lesions associated to
prosthesis Examiner 1 91 100 100 98 98.18
Examiner 2 100 86 65 100 89.09
Others Examiner 1 63 100 100 94 94.54
Examiner 2 100 100 100 100 100
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2.4 Discussion

This study explains how oral cancer screening may contribute to the prevention
of this disease. The active search for risk users, over 40 years, chronic smokers
and drinkers highlights the advantages of early diagnosis. Laronde et al., 20084,
says that early diagnosis of oral cancer through screening and early detection is
critical. Survival is much better when the lesion is diagnosed at an early stage.
Similarly, Carvalho et al, 2012°; Kao et al 2009*2 corroborate that cases diagnosed
at late stage of grades Ill and 1V, characterized in worse prognosis and patient
survival. Research based on risk factors makes it the most effective study results,
since other studies show that the combination of smoking and alcohol

consumption influences heavily on leveraging the risk of oral cancer?®.

Despite the high mortality rate for oral cancer in the country, 7.144 in 2013,
with 5.645 men and 1.499 women, according to INCA, the monitoring of oral
cancer is still somewhat limited and fragile. Currently, in Brazil, in this post-
development period of the health system single (SUS), there is a discursive
intentionality on the health / disease process, but is still dead in relation to oral
cancer. The knowledge about this disease is not spread to the community and

relatively easy measures being taken are not followed 24,

In fact, today there are already sensing systems for easy identification of cases
and the consequent early diagnosis of oral cancer, by assistants or aids such as
toluidine blue, brush cytology, tissue reflectance and autofluorescence. Despite
the widespread use of these resources, with or without the full visual and digital
examination of all the soft tissues of the oral cavity, with careful examination of
head, neck and cervical ganglia, followed by biopsy of suspicious areas, continue

to be the pillar of the diagnosis of oral cancer'®.

In the US, where the opportunistic screening cancer predominates, the most
widely used method are still the regular consultations with doctors, something that
does not benefit those most underserved populations and neglected health 23. The
development of new technology programs, such as the application created in this
study aimed to decrease the distance the health population. In Brazil, the
characteristic of the Family Health Strategy, there is already an early detection of

possibility materializing through home visits with community health agents. During
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the visit, the agent records two major categories of risk for oral cancer when
completing Form A of the Primary Care Information System (SIAB): smoking and
alcohol consumption. And this measure is already a monitoring of forwarding that
risk patient to be examined by a dentist-surgeon of primary care®*. Oral cancer
screening application further strengthens this tool, and produces videos and
images that contribute to the early detection of premalignant lesions, as is
evidenced in this study 31% of homogeneous / heterogeneous white lesions with

malignant potential.

The advent of smartphones in the last decade, contributed greatly in providing
medical services. Franko and Tirrell 20128, report the use and popularity of
applications related to medication guide, clinical decision making, medical
calculators and many other medical functions. Similarly, employing this
technological development in dentistry, this study used an oral cancer screening
application, aiming to dispel this technology so dentists have access to it and can

get early diagnosis of some oral diseases.

The analysis of the harvested population is predominantly male (52.72%), with
more than 60 years (60%), chronic smokers (over 40 years of smoking, 58.2%). It
is a mass of most vulnerable and poor access to health systems. Li et al., 2011,
noted that the risk of potentially malignant oral disorders are four times higher in

smokers compared those who never smoked.

The agreement between the gold standard and examiners 1 and 2, showed a
moderate and low, respectively; identifying variability in the interpretation of oral
lesions. This may have been caused by viewing of difficulty of some oral sites, the
different interpretations and assumptions of injury and intrinsic care in excess or
shortage of dentists. Ferreira et al. 2007° reports that to achieve high levels of
agreement a good experience is needed and the establishment of criteria for the
diagnosis of lesions.

The study presents sensitivity between 82% and 100% (91% on average),
reflecting how much was effective in diagnosing injuries properly. The specificity
likewise ranged between 81% and 100% (90.5% average), correctly balancing the
individuals who had no lesions. These high values may have been coming from

the small sample performed (n = 55) and the specific criteria for inclusion in the
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survey. Unlike Rocha et al., 20021° in his study of specificity and sensitivity for the
screening of skin lesions showed low sensitivity, showing that screening did not
detect all people with the disease, that is, there were many false negatives.
Similarly, the specificity is not able to identify only the truly negative, revealing a

large number of false positives.

The resistance and / or waiver of the many research participants was a
limitation to the size of the sample. The examination carried out natural light also
defined the study. Some files could not enter the analysis at the expense of
brightness, contrast and color disabled. There were also difficulties with respect to
handling and exporting application files. The lack of more specific technological
knowledge on the part of dentists leads to a slower and bounded execution. Some
technical problems, such as lack of storage space, due to a full memory of the

apparatus used by the amount of videos, were impediments of some collections.

2.5Conclusion

Based on the results, the mouth tracking application is an important resource
for the remote diagnosis of oral lesions based on noninvasive videos when we
want to delete users referred to a dentist for treatment of oral lesions, but still it is
necessary to carry out more studies in order to increase the validity of this
reference procedure for users who need the same treatment. The examiner with
better agreement with gold standard for risk lesions presented a moderate

concordance.

However, this method can be used to help in the early diagnosis of oral cancer,
so that users can have a proper oral health, and consequently a good quality of
life. In view of this resolution, through low-cost videos, we also believe that the
same program can contribute to discussion and formulation of public tenders in the

screening of oral cancer.
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3. CONSIDERACOES GERAIS

Esse estudo demonstra que o aplicativo € um método simples, eficiente e bem
aceito na realizacéo da triagem de pacientes de risco ao cancer bucal. Cuidados
primarios como esse, combinado ao exame clinico podem aumentar as taxas de
intervencao e contribuir para a reducdo dos indices de morbidade e mortalidade

por essa doenca.

Diante de um quadro de demora no diagnéstico do cancer de boca, discute-se
na literatura as possibilidades de acdes de rastreamento. Esse monitoramento
pode ser dividido em trés niveis: primario, secundario e terciario. A prevencao
primaria visa a acdes que possam reduzir a incidéncia e a prevaléncia da doenca,
modificando os habitos da comunidade, buscando interromper ou diminuir os
fatores de risco como o tabaco, o alcool e a exposicdo solar, antes mesmo que a
doenca se instale. A prevencdo secunddaria visa ao diagnéstico precoce da
doenca, antes de apresentar algum sinal ou sintoma pelo paciente. Essa
prevencdo faz com que os niveis de cura alcancem mais de 90% dos casos. A
prevencao terciaria, por sua vez, visa a limitar o dano, controlar a dor, prevenir
complicagbes secundarias, melhorar a qualidade vida durante o tratamento e
reintegrar o individuo a sociedade, tornando-o as atividades como
anteriormente'?. O aplicativo de rastreio de cancer de boca foi desenvolvido a fim
de ser mais um meio de contribuicdo com a prevencdo secundaria, podendo obter
um diagnéstico precoce, ndo percebivel pelo paciente, alcancando assim, um

bom progndstico.

Apesar dos avancos, o cancer de boca ainda é um problema de saude publica,
necessitando de mais evidéncias cientificas que impactem positivamente 0s

indicadores de incidéncia e morbimortalidade dessa doenca.
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4. CONCLUSAO

Com base nos resultados, o aplicativo de rastreamento de boca é um recurso
importante para o diagnostico remoto de lesGes orais com base em videos néo-
invasivos quando queremos excluir usuarios que se refere a um dentista para o
tratamento de lesbes orais, mas ainda é necessario realizar mais estudos a fim de
aumentar a validade deste procedimento de referéncia para usuarios que
precisam do mesmo tratamento. Houve concordancia moderada entre o melhor

examinador com o padréo ouro para lesdes de risco.

No entanto, este método pode ser usado para ajudar no diagnostico precoce
de cancer bucal, de modo que o0s usudrios possam ter uma saude bucal
adequada, e, por conseguinte, uma boa qualidade de vida. Tendo em conta esta
resolucédo, através de videos de baixo custo, também acreditamos que 0 mesmo
programa pode contribuir para a discussao e formulacdo de propostas publicas no

rastreamento do cancer de boca.
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APENDICE 1

Mock up do Aplicativo

o Ll 2 15:06

U. Rastreio Cancer de Boca v1.05.02

Criar Novo Usuario Ver Usuarios Existentes )

= ©® 2 15:06
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Programa Saude da Familia ]
[
Anterior Limpar Seguinte -
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o Jl 2 15:07
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U, Pergunta 6/19
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Idade
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2 15:09
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Comecou

Tabagismo

() Nunca Comegou () Quando Tinha
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() Ainda Fuma
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o Ald 1510
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Tipo de Tabaco que mais Fuma !
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L. Pergunta 10/19

Etilismo !
Comecou
() Nunca Comecou () Quando Tinha Anos () Nao sei
Parou: -
() Ainda Bebe () Parou Quando Tinha Anos () Nao sei
Anterior Limpar Seqguinte -
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L. Pergunta 11/19
Etilismo !
() Fermentada (ex: cerveja, vinho)
() Destilada (ex: cachaca, uisque) =
() Ambas
Anterior Limpar Seqguinte -
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o A Ald 1512

U. Pergunta 12/19

Quantidade média de bebida por dia !

@) Doses
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Anterior Limpar Seqguinte
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Exposicao solar

() Intensa e diaria

() Eventual =

() Sem exposigao solar

Anterior Limpar Seqguinte
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Sexo oral desprotegido
() Pratica

() Nao Pratica

() Nao Respondeu

Anterior Limpar
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Tem casos de cancer de boca ou garganta na familia ?
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o Jl21513

U. Pergunta 16/19

. —1
Sintomatologia dolorosa na boca? L
) Sim
Nao Q
Anterior Limpar Seguinte =
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) Sim
Nao Q
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U, Pergunta 18/19

Que tipo de prétese usa? =

() Prétese total () Prétese parcial removivel
() Prétese Fixa () Implante -
Anterior Limpar Seguinte =
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Onde usa prétese? =
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L. Foto ou Video

Inquerito N° 2 Anterior
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APENDICE 2 - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO -
Usuério da Estratégia de Saude da Familia

Titulo do Projeto: Desenvolvimento de aplicativo em dispositivo mével no rastreio do cancer de
boca em usuarios de Equipes de Estratégia de Salde da Familia em Jodo Pessoa-PB

Pesquisador Responsavel: Proft Dr. Paulo Rogério Ferreti Bonan

Convidamos o(a) senhor(a) para participar do estudo que tem como objetivo empregar
aplicativo mével no rastreio do cancer de boca em usuarios de Equipes de Estratégia de Saude da
Familia em Jodo Pessoa-PB, na busca de identificar os individuos com perfil sugestivo para
cancer de boca . Os beneficios em participar deste estudo sdo de carater coletivo no sentido de
melhorar as acbes e servicos de saude no seu municipio. Desta forma solicitamos sua
colaboracdo em participar do aplicativo para identificacdo de usuarios com o perfil sugestivo para
0 cancer de boca na Estratégia de Saude da Familia de Jodo Pessoa-PB. Durante os encontros, o
participante respondera a algumas perguntas, e a sua alteracdo bucal serd fotografada e filmada
no aplicativo. Informamos que hé riscos minimos relacionados ao procedimento a ser realizado.

A sua participacgdo € voluntaria. Nao ha penalidade para alguém que decida ndo participar
neste estudo. Ninguém também sera penalizado se decidir desistir de participar do estudo, em
qualquer época. O registro da participacdo neste estudo sera mantido em sigilo. Solicitamos sua
permissdo para apresentar os resultados deste estudo em eventos cientificos e em revistas da
area da saude, que por ocasido da publicacdo o individuo n&o sera identificado.

Os pesquisadores estardo a sua disposi¢do para qualquer esclarecimento que considere
necessério em qualquer etapa da pesquisa. Caso necessite de mais informacdes sobre este
estudo, por favor, contate o professor Dr. Paulo Rogério Ferreti Bonan da Universidade Federal da
Paraiba pelo telefone (83) 9673-8683 e Comité de Etica em Pesquisa do Centro de Ciéncias da
Saude — UFPB no telefone (83) 3216-7791.

CONSENTIMENTO PARA PARTICIPACAO

Estou de acordo com a participacdo no estudo descrito acima. Apés ter sido informado sobre os
objetivos, procedimentos da pesquisa e de como serd a minha participagdo no trabalho e da
responsabilidade do pesquisador de manter meu nome em segredo quando for divulgar os
resultados, AUTORIZO a minha participacao no estudo.

Nome do(a) Participante da Pesquisa Nome do Pesquisador Responsavel

Testemunha 1 Espago para
impresséo
dactiloscépica

Testemunha 2
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ANEXO 1

UNIVERSIDADE FEDERAL DA PARAIBA
CENTRO DE CIENCIAS DA SAUDE
COMITE DE ETICA EM PESQUISA

CERTIDAO

Certifico que o Comité de Etica em Pesquisa do Centro de
Ciéncias da Saide da Universidade Federal da Paraiba — CEP/CCS aprovou
por unanimidade na 92 Reunido realizada no dia 18/09/2014, o Projeto de

pesquisa intitulado: “DESENVOLVIMENTO DE APLICATIVO EM
DISPOSITIVO MOVEL NO RASTREIO DO CANCER DE BOCA
EM USUARIOS DE EQUIPE DE ESTRATEGIA DE SAUDE DA
FAMILIA EM JOAO PESSOA-PB” da Pesquisadora Mayra Sousa
Gomes. Protocolo 0435/14. CAAE: 34281614.4.0000.5188.

Outrossim, informo que a autorizagdo para posterior
publicago fica condicionada a apresentag@o do resumo do estudo proposto
a apreciagdo do Comité.

TN N

Mal. SIAPE 1117510
Secretaria do CEP-CCS-UFPB

Comité de Etica em Pesquisa do Centro de Ciéncias da Satde da Universidade Federa da Paraiba
Campus | - Cidade Universitiria- 1° Andar - CEP 58051-900 — Jodio Pessoa — PB
& (83) 3216 7791 - E-mail: eticaccsufpb@hotmail.com
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ANEXO 2

e @

550 QAL

Secretaria Municipal de Saiude N E
Diretoria de Gestdo do Trabalho e Educagdo na Saude
Geréncia de Educagdo na Saude — GES

Joado Pessoa, 11 de julho de 2014

Processo N°: 11.173/2014

TERMO DE ANUENCIA PARA PESQUISA

A Geréncia da Educacdao na Saude (GES) esta de acordo com a
execucao do projeto “Desenvolvimento de Aplicativo em Dispositivo Mével
no Rastreio do Cancer de Boca em Usuarios de Equipes de Estratégia de
Saide da Familia em Jodo Pessoa - PB”, a ser desenvolvida pela
pesquisadora Mayra Sousa Gomes, da Instituicdo de Ensino UFPB, sob
orientagdo de Paulo Rogério Ferreti Bonan, e assume o compromisso de
apoiar o desenvolvimento da referida pesquisa a ser realizada em nossa Rede
de Servigos.

Declaramos conhecer e cumprir as Resolugées Eticas Brasileiras, em
especial a Resolugao 466/2012 do CNS.

Informamos que para ter acesso a Rede de Servigos do municipio, fica
condicionada a apresentagao a esta Geréncia, a Certidao de Aprovacgao por
Comité de Etica em Pesquisa, devidamente credenciado junto a Comissao
Nacional de Etica em Pesquisa (CONEP).

Sem mais, subscrevo-me.

Atenciosamente,

Laysi Brito erreira
; eréncia da
n/ 8630 na Saude
al 70 3gg.4

i |
Karina Cenci Pertile
Gerente da Educagao na Saude

Av. Julia Freire, s/n - Torre — CEP 58040-000. Fones: (083) 3211-6737 — Fax: (083) 3214-7949
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ANEXO 3

UNIVERSIDADE FEDERAL DA PARAIBA
REITORIA
AGENCIA UFPB DE INOVAGAO TECNOLOGICA
NUCLEO DE INOVAGAO TECNOLOGICA — REDE NIT-NE

DECLARACAO

Declaro para fins comprobatorios que, Paulo Rogério Ferreti Bonan
(CPF: 009.194.296-96) e Mayra Sousa Gomes (CPF: 672.755.163-49)
entraram com um pedido de registro de programa de computador relativo &
“RASTREIO DE CANCER DE BOCA”. 2015. Brasil. Patente: Privilégio de
Inovagao. Numero de Depodsito: BR512015000682-7. Data de Depdsito: 25/05/2015
e que 0 mesmo se encontra em fase de tramitagao no ambito do Instituto Nacional
de Propriedade Industrial e desta Agéncia de Inovagdo Tecnoldgica da UFPB.

Ressalta-se que o referido pedido de REGISTRO DE PROGRAMA DE

COMPUTADOR encontra-se sob SIGILO conforme Lei N° 9.609/1998.

Jodo Pessoa — PB, 7 de dezembro de 2015.

mvdc Filho

Prof Dr. Pelro io Figueiras de
Diretor P denle da Agéncia UFPB de
Inovagdo Tecnolégica / INOVA-UFPB
SIAPE 1227933

Cidade Universitaria — Campus | — Prédio da Reitoria, 3° Andar. CEP; 58051-900E-
mail: inova@reitoria.ufpb.br / www.ufpb.br/inova - Fone: (83) 3216.7558
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