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RESUMO

Introducio: O cancer de boca ¢ a 5* neoplasia maligna mais comum entre homens brasileiros.
Um diagnostico precoce ¢ crucial e engloba também a percepgao do paciente sobre a doenga,
pois € necessario o conhecimento sobre os sinais e sintomas, habitos e estilo de vida nocivos
que possam contribuir para o desenvolvimento da patologia. Nos tltimos 10 anos, o uso de
dados da Internet mostrou-se fundamental na informatica em saude, principalmente na
pesquisa online sobre sinais e sintomas de doengas. Os dados de trafego de pesquisa on-line
na plataforma do Google sdo uteis na analise do comportamento humano, através da busca de
diversos assuntos, inclusive os que estdo relacionados ao topico saude. O Google Trends ¢
uma ferramenta aberta que possibilita a avaliacdo deste padrdo de comportamento, pois
fornece informagdes sobre tendéncias e variagdes de interesse de buscas on-line por
palavras-chave e topicos pesquisados ao longo do tempo. Objetivo: Analisar o volume de
busca por cancer de boca no Brasil entre os anos de 2011 e 2021 através do Google Trends.
Método: Através do Google Trends analisou-se o volume de buscas especificas pelo termo
“cancer de boca”, na modalidade “Pesquisa Web”, dentro da categoria “Saude”, entre
Jan/2011 e Dez/2021, adicionando “Brasil” como parametro de localiza¢ao. Resultados: Os
estados do Nordeste, de modo geral, pesquisaram mais sobre o cincer no lapso temporal
estabelecido. Os meses em que a busca pela tematica foi maior foram: Novembro, Outubro e
Maio. Além disso, o Volume Relativo de Busca (VRB) sobre cancer de boca caiu
abruptamente nos anos criticos da pandemia da Covid-19. As campanhas de prevencao e
combate ao cancer de boca, que ocorrem em meses especificos, podem ter influenciado na
busca de informagdes online acerca do cancer oral. Neste sentido, a criagdo da Lei No
13.230, de 28 de dezembro de 2015, a qual embasa a campanha do “Novembro Vermelho”,
surte efeito positivo sobre o VRB, pois percebe-se uma linearidade e aumento das buscas nos
anos seguintes ao sancionamento da lei. Dentre as 5 regides brasileiras, o Nordeste foi a mais
interessada na tematica, possivelmente pelo aumento anual da mortalidade por cancer de boca
e pela quantidade de habitantes, sendo a segunda mais populosa do pais. Conclusdo: As
campanhas de prevencdao e combate aumentam o interesse da populagdo por tematicas em
saude, haja visto os picos de busca nos meses que abarcam essas iniciativas. Este aumento
ndo se relaciona necessariamente com a incidéncia e/ou prevaléncia do cancer de boca, mas
estimula a populacdo a pesquisar e entender mais sobre sinais e sintomas, visando
principalmente o diagnostico precoce e um melhor progndstico. O VRB pode ser influenciado

pela quantidade de habitantes e pela incidéncia da doenga nas regides, entretanto, ndo ¢



possivel elucidar de forma consolidada a sua relagao com o nivel de escolaridade, o acesso a

internet e a exposi¢ao a fatores de risco.

Palavras-chave: google trends; neoplasias bucais; informatica em satde publica.



ABSTRACT

Introduction: Oral cancer is the 5th most common malignant neoplasm among Brazilian
men. An early diagnosis is crucial and also encompasses the patient's perception of the
disease, as it is necessary for them to be aware of the signs and symptoms, harmful habits and
lifestyle that may contribute to the development of this pathology. In the last 10 years, the use
of Internet data has proved to be fundamental in health informatics, mainly in online research
on signs and symptoms of diseases. Online search traffic data on the Google platform is
useful in analyzing human behavior by searching for various subjects, including those related
to the topic of health. Google Trends is an open tool that makes it possible to evaluate this
pattern of behavior, as it provides information on trends and variations in the interest of online
searches for keywords and topics searched over time. Objective: To analyze the search
volume for mouth cancer in Brazil between 2011 and 2021 using Google Trends. Method:
Through Google Trends, the volume of specific searches for the term “mouth cancer” was
analyzed in the “Web Search” mode, within the “Health” category, between Jan/2011 and
Dec/2021, adding “Brazil” as location parameter. Results: The Northeastern states, in general,
searched more about cancer in the established time frame. The months in which the search for
the theme was greatest were: November, October and May. In addition, the Relative Search
Volume (VRB) on oral cancer dropped sharply in the critical years of the Covid-19 pandemic.
Campaigns to prevent and combat oral cancer, which take place in specific months, influence
the search for online information about oral cancer. In this sense, the creation of Law No.
13,230, of December 28, 2015, which underlies the “Red November” campaign, has a
positive effect on the VRB, as it is perceived as a linearity and an increase in searches in the
years following the sanctioning of this law. Among the 5 Brazilian regions, the Northeast was
the most interested in the subject, possibly due to the annual increase in mortality from oral
cancer and the number of inhabitants, being the second most populous in the country.
Conclusion: Prevention and combat campaigns increase the population's interest in health
issues, given the peaks in searches in the months that cover these initiatives. This increase is
not necessarily related to the incidence and/or prevalence of oral cancer, but encourages the
population to research and understand more about signs and symptoms, aiming mainly at
early diagnosis and a better prognosis. The VRB can be influenced by the number of
inhabitants and the incidence of the disease in the regions, however, it is not possible to
elucidate in a consolidated way its relationship with the level of education, internet access and

exposure to risk factors.
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1. INTRODUCAO

No cenario global, o cancer representa cerca de 30% das mortes prematuras
por doengas cronicas ndo transmissiveis (DCNT), especialmente na populagdo adulta entre 30
e 69 anos. No ano de 2018, aproximadamente 18 milhdes de pessoas tiveram algum tipo de
cancer ¢ 9,6 milhdes morreram da doenga [1]. O cancer de cabega e pescoco ¢ o 6° mais
comum no mundo, sendo o carcinoma de células escamosas bucal a 5% neoplasia maligna mais
comum entre homens brasileiros, podendo acometer 1abio interno, borda de lingua, gengivas,

palato duro e mole, mucosa jugal e assoalho de boca [2,3].

Quando comparado aos valores globais disponibilizados pelo GLOBOCAN de
2018, o risco estimado desta neoplasia para homens (10,69) e mulheres (3,71) ¢ maior no
Brasil, do que a média mundial (6,4 para homens e 2,9 para mulheres). O cancer de boca ¢
mais frequente em paises em desenvolvimento. Entretanto, a incidéncia desta neoplasia pode
variar de acordo com alguns fatores como: geolocalizacdo, raga, idade, sexo e situagdo

socioeconOmica [4].

Em geral, os maiores impactos do cancer se relacionam com o diagnéstico
tardio da doenca, o que habitualmente significa um mau progndstico e baixa sobrevida.
Portanto, a detec¢do precoce e prevencao sao elementos essenciais para o controle do cancer
de boca [5,6]. Estabelecer um diagndstico rapidamente depende da percepcdao do paciente
sobre a doenga e uma confirmacao profissional, de modo a contribuir para maior eficiéncia do
tratamento e manuten¢do da qualidade de vida. E necessario que os pacientes conhegcam
sinais e sintomas, habitos e estilo de vida nocivos que possam contribuir para o

desenvolvimento da doenga [7].

Nos ultimos dez anos, o uso de dados da internet mostrou-se fundamental na
informatica em saude, principalmente na pesquisa online sobre sinais e sintomas de doengas,
através de plataformas como Twitter ou Pesquisa do Google [8]. A facilidade de acesso e
rapidez da internet, consolidam-na como uma fonte popular de informacdes sobre a saude [9].
Os dados de trafego de pesquisa online na plataforma do Google sdo uteis na andlise do
comportamento humano, através da busca de diversos assuntos, inclusive os que estdo
relacionados ao topico saude. O Google Trends ¢ uma ferramenta que possibilita a avaliagao
deste padrao de comportamento, pois fornece informagdes sobre tendéncias e variagdes de

interesse de buscas online por palavras-chave e topicos pesquisados ao longo do tempo [10].
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Atualmente, o Google Trends ¢ o recurso mais popular na abordagem de
questdes e temas da area da saGide através do uso de dados da internet. E uma plataforma
online e publica, que fornece informacdes em tempo real e também arquivadas sobre
consultas no Google a partir do ano de 2004. O estudo das consultas do Google ¢ importante
para os pesquisadores entenderem e preverem o comportamento humano, visto que as

evidéncias sugerem que os dados online t€m correlagdo com os dados reais de satde [10].

A busca por informagdes sobre assuntos influencia no volume de buscas e dita
tendéncias nacionais de pesquisa, uma vez que o estado de saude, as atitudes e o
comportamento da populagdo possuem relagdo bidirecional com a comunicagdo e as
informagdes obtidas via internet. O cancer de boca, por sua vez, ¢ uma doenca que ¢
frequentemente diagnosticada em estadios clinicos avancados, os quais estao associados a um
pior prognoéstico e alta taxa de mortalidade dos pacientes. Apesar disso, ndo ha estudos
prévios que visaram analisar o comportamento de buscas da populacao brasileira sobre o
cancer bucal na internet. Portanto, a fim de entender o interesse do publico brasileiro por essa
tematica, o objetivo deste estudo foi analisar o volume de busca por cancer de boca no Brasil

entre os anos de 2011 e 2021, através do Google Trends.
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2. METODOS

A plataforma utilizada foi o Google Trends, na qual inicialmente foi analisado
o volume de buscas especificas de modo comparativo pelos termos “Cancer de boca”,
“Cancer de lingua”, “Cancer de 1abio”, “Cancer de gengiva”, na modalidade “Pesquisa Web”,
dentro da categoria “Satde”, entre Jan/2011 e Dez/2021, adicionando “Brasil” no pardmetro
de localizagdo. Posteriormente, realizou-se uma nova busca somente com o termo “Cancer de
boca” e os mesmos itens na modalidade de busca, categoria e localizagdo. Além dos valores
do volume de buscas obtidos, foram utilizados também os graficos gerados pela interface

gréafica do usudrio para avaliagdo inicial das diferengas geograficas e pontuais.

Os dados fornecidos pelo Google Trends ndo equivalem ao quantitativo exato
de pesquisas, estes sdo dimensionados de 0 a 100, o que se chama de Volume Relativo de
Buscas (VRB). A maxima de atividade em um periodo de tempo € apresentada como 100 e os
demais dados de diferentes periodos sdo apresentados em relacdo a esse pico; a minima
atividade (0) se d4 quando os dados estdo ausentes ou inadequados. Os volumes foram
avaliados através dos valores dos graficos fornecidos pela plataforma: graficos de
detalhamento que comparam o volume de buscas entre as sub-regides; graficos de interesse no

tema ao longo do tempo; graficos das consultas relacionadas ao termo de pesquisa.

A analise estatistica foi realizada no programa GraphPad Prism (GraphPad
Software, San Diego, CA, USA), versao 8.4.3. Inicialmente, foi realizada uma analise
descritiva dos dados para obtencdo de medidas da média (tendéncia central) e de dispersdo
(desvio-padrdo, valor minimo e mdaximo). Para andlise de normalidade dos dados, foi
realizado o teste de Kolmogorov-Smirnov, onde se observou uma distribuicdo ndo
paramétrica. Assim, foram utilizados os testes de Mann-Whitney e Kruskal-Wallis para

comparar os valores entre as variaveis analisadas, com nivel de significancia de 5%.
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3. RESULTADOS

Entre jan/2011 e dez/2021, o termo de busca mais utilizado para pesquisa de
neoplasias malignas orais, dentre os citados, foi “Cancer de boca”. Observou-se ainda que a
procura por “Cancer de boca” (Grafico 1) aumentou ao longo dos anos. Embora ndo tenha
uma linearidade do VRB, os valores dos picos de buscas exibidos na Tabela 1 foram
significativos (p = 0,0028). Além disso, existe um quantitativo expressivo de pesquisas
relacionadas, principalmente em busca de entender quais sinais e sintomas do cancer de boca

(Grafico 2).

Grafico 1. Volume Relativo de Buscas para o termo “Cancer de boca” de acordo o periodo

analisado (2011-2021).
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o o o
| | |

Volume Relativo de Busca (VBR)
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Fonte: Autores.

Tabela 1 — Picos do volume relativo de busca sobre cancer bucal nos anos 2011 a 2021.

Anos Média (Min.-Max.) p*
2011 38,3 £29,8 (0-100) 0,0028
2012 68,2 = 18,9 (37-100)

2013 52 + 27,2 (0-100)



2014 49,9 + 29,3 (0-100)

2015 74,5 + 18,9 (29-100)
2016 61,8 + 15,7 (35-100)
2017 62,5 + 20,8 (36-100)
2018 72,3 + 18,9 (42-100)
2019 51+ 17,7 (30-100)

2020 69,5 + 15,5 (48-100)
2021 69,5 = 14,1 (52-100)

Legenda: = — desvio padrao; Min. — Minimo; Max. — Maximo; p — Kruskal Wallis.

Grafico 2. Tematicas de interesse dentro do topico “cancer de boca” e seus respectivos

Valores Relativos de Busca no Google Trends.
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A regido brasileira com maior VRB sobre cancer de boca foi o Nordeste,
seguida da regido Sudeste, Sul, Centro-Oeste e Norte, respectivamente (Grafico 3). Os estados
brasileiros com o maior VRB, em ordem decrescente: Rio Grande do Norte (RN), Piaui (PI),
Maranhao (MA), Amazonas (AM), Bahia (BA), Pernambuco (PE), Ceara (CE), Espirito Santo
(ES), Paraiba (PB), Para (PA), Mato Grosso (MT), Minas Gerais (MG), Goias (GO), Rio
Grande do Sul (RS), Rio de Janeiro (RJ), Santa Catarina (SC), Parana (PR), Sao Paulo (SP),
Distrito Federal (DF). Os estados brasileiros com volume minimo de buscas (0), foram:
Sergipe (SE), Amapa (AP), Acre (AC), Alagoas (AL), Mato Grosso do Sul (MS), Rondonia
(RO), Roraima (RR) e Tocantins (TO), como visto no Grafico 4. A tabela 2 com maiores

detalhes o VRB para cada estado de acordo com a regido do Brasil.

Grifico 3. Valor médio de Volume Relativo de Buscas de acordo com as regides do Brasil.
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Grifico 4. Volume Relativo de Busca de acordo com cada estado do Brasil.
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Tabela 2— Volume de busca relativo médio sobre o cancer bucal nos estados e regides do

Brasil no periodo de 2011 a 2021.

Regiao Média (Min.-Max.) p*
Nordeste 65,9 +36.3 (0-100) 0.1325
Rio Grande do Norte 100

Piaui 98

Maranhdo 86

Bahia 82

Pernambuco 79

Ceara 76

Paraiba 72



Sergipe 0
Alagoas 0
Sudeste 56,5 + 11,5 (43-73)
Espirito Santo 73
Minas Gerais 61
Rio de Janeiro 49
Sdo Paulo 43
Sul 48,7 + 3,8 (46-54)

Rio Grande do Sul

Sanra Catarina

Parana

54

46

46

Centro-QOeste

Mato Grosso

Goias

Distrito Federal

Mato Grosso do Sul

53,7 = 11,1 (39-66)
66
56

39

Norte
Amazonas
Para
Amapad
Acre
Rondonia
Roraima

Tocantins

22 + 34,9 (0-83)
83

71
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Legenda: = — desvio padrdo; Min. — Minimo; Méax. — Méximo; *p — Teste de Kruskal-Wallis.
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A média de busca por més (exemplo: soma dos valores de janeiro 2011-2021 e
divisdo pela quantidade de anos), revelou que os meses com os maiores VRB foram: 1-
Novembro (82,63); 2- Outubro (66,72); 3- Maio (64) (Grafico 5). A tabela 3 mostra o VRB

médio mensal e desvio padrio de cada més do ano entre 2011 e 2021.

Grafico 5. Valor médio mensal do Volume Relativo de Busca no periodo de 2011-2021.
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Fonte: Autores.

Tabela 3 — Volume de busca relativo mensal médio sobre o cincer bucal nos meses dos anos

no periodo de 2011 a 2021.

Anos Média (Min.-Max.) p*
Janeiro 39,7 £26,9 (0-88) 0,0415
Fevereiro 60,7 £ 28,5 (0-100)

Margo 63,5 + 18,2 (39-100)

Abril 51,9 £ 27,6 (0-100)

Maio 64 + 26,3 (0-100)



Junho
Julho
Agosto
Setembro
Outubro
Novembro

Dezembro

60,3 + 19,3 (32-100)
55,4+ 22,9 (30-100)
60,6 + 18,5 (45-100)
63,5+ 17,5 (36-100)
66,7 + 19,2 (35-100)
82,6 + 14,6 (48-100)

61,4 + 20,2 (29-100)
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Legenda: + — desvio padrdo; Min. — Minimo; Méax. — Maximo; *p — Teste de Kruskal-Wallis

Comparando a média mensal do volume de buscas nos periodos 2011-2015 e

2016-2021 observamos uma discreta crescente e também uma certa linearidade se

estabelecendo (Grafico 6). Os valores correspondentes ao VRB médio e seus desvios-padrao

entre o periodo antes e apos o estabelecimento da campanha sobre o cancer de boca no Brasil,

o Novembro Vermelho, estdo descritos em detalhe na tabela 4.

Grafico 6. Volume médio mensal de busca nos periodos de 2011-2015 e 2016-2021.
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Tabela 4 — Picos de buscas mensal do volume de busca relativo sobre cancer bucal antes
(2011-2015) e depois (2016-2021) da implementacdo da campanha do cancer de boca
(novembro vermelho) no Brasil.

Meses Periodo
2011-2015 2016-2021 p*
Meédia (Min. - Max.) Meédia (Min. - Mdx.)
Janeiro 22,2 +30,4 (0-57) 54,33 + 15,5 (42-88) 0.1294
Fevereiro 57,4 + 39,2 (0-89) 63,5 +£21,2 (30-100)
Margo 68,2+ 19,4 (39-100) 59,66 + 14,3 (45-83)
Abril 32,8 + 20,1 (0-62) 67,83 + 22,4 (30-100)
Maio 59,8 + 30,2 (0-81) 67,6 + 21,9 (36-100)
Junho 62,6 £28,2 (31-100) 58,33 +£4,1 (50-62)
Julho 46,8 + 19,6 (26-75) 62,5 + 22,9 (35-100)
Agosto 58,6 = 16,5 (45-90) 62,33 + 18,4 (46-100)
Setembro 58,6 = 14,8 (36-76) 67,5 + 18,5 (38-100)
Outubro 75,4 + 24,5 (35-100) 59,5 + 18,5 (48-72)
Novembro 79,2+ 17,2 (48-100) 85,5+ 7,6 (70-100)
Dezembro 57,4 +24,4 (29-100) 64,66 = 15,2 (45-94)

: = — desvio padrao; Min. — Minimo; Max. — Méaximo. p=Teste de Wilcoxon.

Em comparacdo as buscas online realizadas pelos termos “Cancer de mama” e
para¢ p

“Cancer de prostata”, que sdo campanhas consolidadas e reconhecidas no sentido da

prevencao do cancer e diagnostico precoce, observa-se que o VRB do cancer de boca ¢

significativamente mais baixo (p<0,0001), mesmo nos meses dedicados a sua prevencao

(Gréafico 7 e Tabela 5). Embora, ao longo dos anos, o VRB do cancer de boca tenha

aumentado, o VRB para cancer de mama e prdstata continuaram maiores (p<0,0001), ainda

que houvesse inconstancias (Grafico 8). Dentre os trés termos de busca, o mais buscado foi

“Cancer de mama”, seguido do “Cancer de préstata” e do “Cancer de boca”, (p<0,0001),



como visto no Grafico 9 e Tabela 6.
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Grafico 7. Volume médio de busca por més no periodo de 2011 a 2021 para os termos

“cancer de boca”,

Tabela 5 - Volume de busca relativo mensal médio para os termos “cancer de boca

2 ¢

cancer de mama” e “cancer de prostata”.
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Fonte: Autores.

de mama” e “cancer de prostata” no periodo de 2011 a 2021.

Cancer de boca

— Cancer de mama

— Cancer de prostata

29 <¢
3

cancer

Meses “cdncer de boca® “cdncer de mama” “cdncer de prostata® p
Média (Min. - Max.) Média (Min. - Max.) Meédia (Min. - Max.)

Janeiro 1.6 +1.6(0-3) 104 £53(4-22) 36x21(1-T) <0.0001

Fevereiro 2.1x1.3(0-3) 113 +£53(6-23) 35£19(1-1)

Marco 2x1.4(0-4) 12,5£3.9(7-20) 3.5x2,1(0-7)

Abril 2221.0(1-4) 12,7 £ 4.7 (8-23) 41+16(2-7)

Maio 23x14(1-5) 15+£3.6(11-21) 45+19(2-8)

Junho 2+x1353(0-4) 13,5+5.1(8-23) 43+19(2-8)

Julho 24+£10(1-4) 11.4+£49(6-19) 42+£21(1-8)

Agosto 25+1.2(1-3) 13,5 =43 (8-20) 45+19(1-7)

Setembro 2.5+ 1.1(1-4) 16,3 6.2 (8-27) 46=+26(2-10)

Outubro 26£11(1-4 4532254 (14-100) 6,1 £30(2-11)

Novembro 3 £1.3(2-5) 19.7 £ 8,7 (7-37) 1324720227

Dezembro 2212 (0-4) 13,1 £7.0(5-27) 49+£30(1-10)

Legenda: = — desvio padrio; Min. — Minimo; Max — Maximo; *p — Teste de Kruskal-

Wallis.
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Grafico 8. Volume médio de busca por ano no periodo de 2011 a 2021 para os termos “cancer

29 ¢

de boca”, “cancer de mama” e “cancer de prostata”.
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Grafico 9. Volume médio de busca no periodo de 2011 a 2021 para os termos “cancer de
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* Min. - Max.: 0-27



27

b1

Tabela 6 -Volume de busca relativo anual médio para os termos “cancer de boca”, “cancer de

mama” e “cancer de prostata” no periodo de 2011 a 2021.

Anos “cdncer de boca”™ “cdncer de mama” “cdncer de prostata”™ j:]
Meédia (Min. - Max.) Meédia (Min. - Max.) Meédia (Min. - Max.)

2011 1.3+0,7(0-2) 97x28(7-16) 24x£09(1-4)

2012 1.3+0,6(0-2) B.1£(2,5(5-14) 25208 (1-4)

2013 1+£0,7(0-2) 8844 (4-22) 25x£15(1-7)

2014 1.2+0,7(0-2) 11,7+ 6.9 (6-33) 29+£26(1-11)
2015 1.6 £ (0,5 (1-2) 14 £5.5 (9-44) 26+37(0-12)
2016 2.1 +£(0.5(1-3) 141 £7.1(9-37) 46+27(2-13)
2017 22x06(1-3) 1525 £ 8.5 (8-42) 51£25(4-13)
2018 3+07(1-4) 192 + 9.8 (11-50) 6.8 £32(4-17)
2019 3.3 £0,8 (2-5) 21,8 £11.9(15-39) 7.8 £3.9(5-20)
2020 4.1+06(3-5) 274 +£22.4(17-100) 8.1+39(5-20)
2021 42+006(3-5) 283 £16.5 (19-81) 08+£54(7-27)

Legenda: = — desvio padrio; Min. — Minimo; Max. — Maximo; *p — Teste de Kruskal-
Wallis.

Ao comparar com o termo Covid-19, observou-se uma quase extingdo dos

volumes de busca sobre cancer de boca em todo lapso temporal (Graficos 10 e 11).

Grafico 10. Volume médio de busca por ano no periodo de 2011 a 2021 para os termos

“cancer de boca” e “COVID-19”.
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Grifico 11. Volume médio de busca sobre o cancer de boca e a covid-19 no periodo de 2011 a

2021.
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4. DISCUSSAO

A internet é um elemento crucial na interface informatica-saude,
principalmente na pesquisa online sobre sinais e sintomas de doengas, através de plataformas
de pesquisa como o Google [8]. A facilidade de acesso e rapidez da internet, consolidam-na

como uma fonte popular de informagdes sobre a satide, que tém sido amplamente utilizada

[9].

Os dados obtidos na Web demonstraram grande utilidade para area da saude, a
“Infoepidemiologia”, se refere a identificagdo e monitoramento das informagdes que estdo
sendo buscadas na internet, sendo capaz de fornecer métricas do comportamento, opinides e
conhecimento do publico, com o objetivo final de informar e embasar questdes de saude e

politicas publicas [11,12].

Na “Infovigilancia”, os dados obtidos sdo utilizados para entender a demanda
das informagdes que estdo sendo buscadas, a tomar como exemplo o impacto de campanhas
de satde publica [11]. O Google Trends oferece acesso facil e barato para a vigilancia do
comportamento de busca online sobre temas na area da satde [13]. Portanto, entende-se que ¢
possivel para agéncias e oOrgdos publicos monitorarem a eficacia ou o alcance de uma

campanha de saude [12].

No Brasil, a Lei No 13.230, de 28 de dezembro de 2015 institui a promogao da
semana nacional do cancer bucal, celebrada anualmente na primeira semana de Novembro,
com o intuito principal de estimular agdes preventivas e campanhas educativas relacionadas
ao cancer bucal, servindo como base para a campanha do Novembro Vermelho [14]. Sendo a
prevengdo e a detecgdo inicial etapas cruciais no combate ao cancer de boca, os profissionais
da area e a midia sdo vistos como potenciais propagadores de informagdes sobre saude [15].
Por conta da crescente dos casos de cancer no Brasil, campanhas de conscientizagdo e
prevencao tém sido criadas com o objetivo de reduzir os impactos dos canceres na populagao

[16].

A nivel global, considerando o termo de busca “Oral cancer”, correspondente
em inglés do termo “Cancer de boca”, os maiores sitios de pesquisa estdo no continente
asiatico. A India (dentre os anos de 2004 e 2014) foi o pais que mais pesquisou sobre cAncer
de boca, em consonancia com o contexto nacional, visto que 9% das mortes por DCNT na

India sdo por canceres, incluindo com frequéncia o cancer de boca em homens [17,18]. O
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estudo de Patthi e colaboradores, indicou Taiwan como a regido com o maior VRB sobre o
cancer de boca, informacao compativel com a realidade dos taiwaneses, visto que desde 1991

o cancer bucal esta entre as 10 principais causas de morte do pais [19].

Em Setembro de 2010, na Irlanda, o Dia de Conscientizagdo do Cancer de
Boca foi instituido para promover a conscientizagao publica sobre sinais suspeitos da doenca.
Ao analisar o volume de buscas de pesquisa para os termos “Oral cancer” e “Mouth Cancer”
pelo Google Trends, percebeu-se um aumento significativo (p <0,001), atingindo o pico no
més de Setembro de 2010. Nos anos de 2012 e 2013 houve uma redugdo progressiva das
atividades em relacao as de 2011, ano em que houve um apoio e atencao maior da Associacao

Irlandesa de Odontologia e também da cobertura dos noticiarios locais [20].

Nas Filipinas, houve um pico de buscas por cancer de boca no més em um
periodo especifico, neste ¢ celebrado o “Més Nacional de Saude Bucal", que ocorre em
Fevereiro. De modo geral, o interesse pelo cancer bucal nas Filipinas manteve-se estavel entre

2010 e 2018, em 2019 houve um aumento e as expectativas eram de ascensao em 2020 [21].

Evento semelhante no Brasil, pois dentre os trés meses que obtiveram os
maiores VRB sobre o cancer de boca, em dois deles (Novembro e Maio), ocorrem campanhas
de conscientizagdo a doenca, fato que pode estar estritamente relacionado ao aumento de
interesse despertado nessas épocas especificas do ano. Outra questdo a ser considerada acerca
das campanhas, ¢ o aumento e linearidade do volume de buscas, quando se compara os
periodos antes (2011-2015) e apos (2016-2021) o sancionamento da Lei n°® 13.230 de 28 de
dezembro de 2015, traduzido como maior constancia de interesse na tematica ao longo do ano

e o pico de buscas em Novembro.

A analise das tendéncias de buscas, o termo “Cancer de boca” no Brasil, foi o
mais pesquisado que “Cancer de labio”, “Cancer de lingua” e “Cancer de gengiva”,
provavelmente porque a boca ¢ uma estrutura que envolve todas as demais citadas. Além do
termo de busca propriamente dito, pesquisas relacionadas foram feitas para compreender
melhor os sinais e sintomas da doenca. Neste sentido, a maioria dos termos utilizados
englobam pesquisa por “sintomas” e “fotos”, como por exemplo: sintomas de cancer de boca
e fotos de cancer de boca. Demonstrando interesse do publico pela apresentacao clinica da

doenga, fator crucial para a detec¢ao precoce e melhor prognostico.
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Segundo os dados do IBGE (Instituto Brasileiro de Geografia e Estatistica)
entre os anos de 2019 e 2021, o acesso a Internet no Brasil foi ampliado, contudo ainda nao ¢
uma realidade para toda a populagdo [22]. Dentre as regides brasileiras, o Nordeste tem a
menor porcentagem de uso de internet nos domicilios (85,2%), ficando atrds do Norte
(85,5%), Sul (91,5%), Sudeste (92,5%) e Centro-Oeste (93,4%). Entretanto, o Nordeste ficou
a frente das demais regides no volume de buscas sobre o cancer de boca, uma possivel
explicacdo para este fato € a densidade populacional da regido, que ¢ a segunda mais populosa
do Brasil; enquanto a regido Norte, foi a que menos pesquisou. A prévia do Censo
Demografico 2022, revelou que a regido mais populosa do Brasil ¢ a Sudeste, seguida
respectivamente pelo Nordeste, Sul, Norte e Centro-Oeste. A relagdo entre quantidade de
habitantes ¢ VRB parece seguir parcialmente como diretamente proporcional. Entretanto,

apenas este parametro nao € o suficiente para entender a dinamica de pesquisa online no pais.

Dentre os 10 estados brasileiros que mais pesquisaram, 7 sao do Nordeste, 2 do
Norte e 1 do Sudeste. Segundo o estudo de Perea e colaboradores (2018), embora haja um
coeficiente médio relativamente baixo (1,60/100.000 hab.), a taxa de mortalidade do cancer
de boca aumentava em média 6,9% ao ano no Nordeste, enquanto nas demais regides houve
redugdo ou estabilidade. O aumento na taxa de mortalidade pode ser pela melhoria do sistema
de informag¢do e consequentemente maior registro de Obitos para os célculos, ou pela
exposicao a fatores de risco [23]. De modo geral, a crescente na taxa de mortalidade também
pode explicar parcialmente o maior interesse do Nordeste nas buscas sobre cancer de boca. A
alta incidéncia de cancer no Sul e Sudeste pode ter influéncia com o interesse sobre o tema e

consequentemente o VRB destas regides.

Sobre a exposicdo aos fatores de risco, especialmente o consumo de alcool e
tabaco no Brasil, a PNS (Pesquisa Nacional de Saude) de 2019 mostra que a ingestdo de
bebidas alcdolicas € mais prevalente nas regides Sul e Sudeste, enquanto o tabagismo ¢ mais
prevalente nas regides Sul, Centro-Oeste e Sudeste [24]. A regido Norte detém as menores
taxas de consumo de alcool e tabaco e também os menores indices de buscas por cancer de
boca, o que poderia implicar uma relagdo diretamente proporcional entre estes dois fatores de
risco e o VRB. Em contraponto, o Nordeste tem a segunda menor taxa de consumo de alcool
e tabaco, e ¢ a regido brasileira que mais pesquisa sobre cancer de boca, elucidando uma
relagdo inversamente proporcional entre fatores de risco ¢ VRB. Portanto, a relacdo de
influéncia entre exposicao a fatores de risco e volume de busca sobre cancer de boca, ndo ¢

totalmente compreendida e consolidada.
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A relagdo entre nivel de escolaridade ¢ VRB ndo se apresenta de maneira
esclarecida, pois no Nordeste se apresenta de forma inversamente proporcional, uma vez que
o nivel de escolaridade ¢ menor, ou seja, a taxa de analfabetismo € maior no Nordeste
(13,9%). O Centro-Oeste tem a segunda menor porcentagem de analfabetos (4,9%), ou seja,
nivel de escolaridade alto e, em contraponto, o segundo menor VRB, havendo também uma
relacdo inversamente proporcional. O Sul e Sudeste apresentam os melhores indices de
escolaridade (taxa de analfabetismo 3,3%) e também altos indices de VRB. O Norte possui a
segunda maior porcentagem de analfabetos (7,6%) e o menor VRB, havendo uma logica de

proporcionalidade também.

Existem também campanhas e mobilizagdes regionais, estaduais ou
municipais, a exemplo do estado do Rio Grande do Sul (RS), que sancionou a Lei Estadual n°
12.535/06 de 14 de Junho de 2006, incentivando a prevencao e o combate ao cancer de boca e
embasa a campanha do Maio Vermelho, ponto que justificaria um possivel maior interesse do
RS pelo tema. Entretanto, o RS fica em 14° lugar quando se observa a média do volume de
buscas por estados. Além disso, ndo existe explicacdo 6bvia para os indices de busca zerados
dos estados: SE, AP, AC, AL, MS, RO, RR e TO. Pode-se inferir a inadequacao ou auséncia

dos dados no periodo em que o estudo foi realizado.

Ao tomar como parametro o desempenho do VRB dos termos “Cancer de
mama” e “ Cancer de prostata”, observa-se que o interesse e informagdes online sobre cancer
de boca ¢ menor, mesmo nos meses em que ocorrem as campanhas de prevengdo e combate.
As tematicas e campanhas para cincer de mama (Outubro Rosa) e cancer de prostata
(Novembro Azul), sdao mais difundidas popularmente no Brasil, independentemente da

sazonalidade de suas campanhas, o que explica o maior interesse em buscas online.

Ao longo dos anos se construiu um cenario favoravel de interesse de pesquisa,
contudo, com advento da pandemia da Covid-19, instaurada em 2020, houve um desinteresse
global em pesquisar informagdes online sobre o cancer de boca. Durante os anos criticos da
pandemia, o VRB foi maior em paises desenvolvidos [21]. Quando se compara os volumes de
busca, no Brasil, por “Cancer de boca” e “Covid-19”, observa-se picos altissimos nos anos de
2020 e 2021 sobre a Covid-19 e uma supressdo brusca das pesquisas por cancer de boca,

evidenciando uma redu¢ao na prioriza¢ao do cancer, em consonancia com o cenario mundial.

Além da queda brusca nas buscas online sobre cancer de boca, a urgéncia da

pandemia da Covid-19 implicou alteragcdes nos protocolos de tratamento dos canceres de
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cabega e pesco¢o no Brasil. Observou-se uma queda de 35% na média de procedimentos
cirtirgicos € um aumento de 50,8% nas médias de radioterapia e quimiorradioterapia, que sao
adjuvantes do tratamento cirargico. Esse fato ¢ traduzido como efeito de medidas restritivas
instauradas durante o pico da pandemia e o medo dos pacientes oncologicos de se infectar

com o virus da Covid-19 [25].

Com base nesses achados, ¢ fundamental estimular programas e campanhas
publicas para informar a populacdo sobre a doenga, destacando ao publico os principais
fatores de risco e a importancia de um diagnostico precoce, sobretudo em relacdo ao

prognostico e qualidade de vida do paciente.

Dentro das limitagdes do estudo e da metodologia utilizada observa-se
que os dados inadequados ou ausentes dos estados podem refletir nas médias regionais.
Ademais, a plataforma ndo consegue relacionar termos correspondentes em idiomas
diferentes, o que impossibilita a comparacao entre paises. O VRB pode ser alterado de
acordo com a quantidade de termos buscados. Além disso, ndo existe um valor exato da

quantidade de acessos ou busca pelos termos, o que dificulta a interpretacdo e o manejo dos

dados.
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5. CONCLUSAO

No geral, houve um aumento na busca online sobre cancer de boca no Brasil
entre os anos de 2011 e 2021. O estudo sugere que as campanhas de prevengdo e combate
aumentam o interesse da populacdo pela tematica, haja visto os picos de busca nos meses que

abarcam essas iniciativas.

Além disso, as andlises da pesquisa podem servir como parametro indicador da
eficiéncia das campanhas sobre cancer de boca no Brasil. Por exemplo, ao se deparar com o
VRB de canceres mais divulgados (de mama e de prodstata), infere-se a necessidade de

melhorias nas estratégias das campanhas relacionadas ao cancer bucal.

Durante os anos criticos da pandemia da Covid-19, a tendéncia mundial foi de
decréscimo na busca por outras condigdes de saide. Em relacdo as pesquisas sobre cancer de

boca, no Brasil, houve uma quase extingdo ao comparar o VRB.

A regido e os estados do Nordeste demonstraram maior interesse em
informacdes online sobre cancer de boca. O VRB pode ser influenciado pela densidade
populacional, pela incidéncia da doencga nas regides, pela escolaridade, pelo acesso a internet
e pela exposi¢do a fatores de risco. Entretanto, ndo € possivel elucidar de forma consolidada a

dinamica destas relacdes.
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e E-mail address
» Full postal address
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BEFORE YOU BEGIN

Please see our information on Ethics in publishing.

If the work involves the use of human subjects, the author should ensure that the work described
has been carried out in accordance with The Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving humans. The manuscript should be in line with the
Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical
Journals and aim for the inclusion of representative human populations (sex, age and ethnicity) as
per those recommendations. The terms sex and gender should be used correctly.

Authors should include a statement in the manuscript that informed consent was obtained for
experimentation with human subjects. The privacy rights of human subjects must always be observed.

All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU
Directive 2010/63/EU for animal experiments, or the National Research Council's Guide for the Care
and Use of Laboratory Animals and the authors should clearly indicate in the manuscript that such
guidelines have been followed. The sex of animals must be indicated, and where appropriate, the
influence (or association) of sex on the results of the study.

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
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consents or evidence that such consents have been obtained. For more information, please review the
Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
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Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see '"Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
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English or in any other language, including electronically without the written consent of the copyright-
holder. To verify compliance, your article may be checked by Crossref Similarity Check and other
originality or duplicate checking software.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns ("clinicians, patients/clients") as default/wherever possible
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer
to personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or
health condition unless they are relevant and valid. When coding terminology is used, we recommend
to avoid offensive or exclusionary terms such as "master"”, "slave", "blacklist" and "whitelist". We
suggest using alternatives that are more appropriate and (self-) explanatory such as "primary",
"secondary", "blocklist" and "allowlist". These guidelines are meant as a point of reference to help
identify appropriate language but are by no means exhaustive or definitive.

Reporting guidance

For research involving or pertaining to humans, animals or eukaryoctic cells, investigators should
integrate sex and gender-based analyses (SGBA) into their research design according to funder/
sponsor requirements and best practices within a field. Authors should address the sex and/or gender
dimensions of their research in their article. In cases where they cannot, they should discuss this
as a limitation to their research's generalizability. Importantly, authors should explicitly state what
definitions of sex and/or gender they are applying to enhance the precision, rigor and reproducibility
of their research and to avoid ambiguity or conflation of terms and the constructs to which they
refer (see Definitions section below). Authors can refer to the Sex and Gender Equity in Research
(SAGER) guidelines and the SAGER guidelines checklist. These offer systematic approaches to the use
and editorial review of sex and gender information in study design, data analysis, outcome reporting
and research interpretation - however, please note there is no single, universally agreed-upon set of
guidelines for defining sex and gender.

Definitions

Sex generally refers to a set of biological attributes that are associated with physical and physiological
features (e.g., chromosomal genotype, hormonal levels, internal and external anatomy). A binary sex
categorization (male/female) is usually designated at birth ("sex assigned at birth"), most often based
solely on the visible external anatomy of a newborn. Gender generally refers to socially constructed
roles, behaviors, and identities of women, men and gender-diverse people that occur in a historical
and cultural context and may vary across societies and over time. Gender influences how people view
themselves and each other, how they behave and interact and how power is distributed in society. Sex
and gender are often incorrectly portrayed as binary (female/male or woman/man) and unchanging
whereas these constructs actually exist along a spectrum and include additional sex categorizations
and gender identities such as people who are intersex/have differences of sex development (DSD) or
identify as non-binary. Moreover, the terms "sex" and "gender" can be ambiguous—thus it is important
for authors to define the manner in which they are used. In addition to this definition guidance and
the SAGER guidelines, the resources on this page offer further insight around sex and gender in
research studies.

All authors must meet the ICMIE authorship criteria (http://www.icmje.org/ethical_1lauthor.html).
The corresponding author must submit a completed Author Form with their submission. The form
must be signhed by the corresponding author on behalf of all authors and can be scanned and uploaded
to Editorial Manager. If you are unable to upload your Author Form to Editorial Manager, please visit
our Support Center for further information. No subsequent change in authorship will be possible.
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Reporting clinical trials

Randomized controlled trials should be presented according to the CONSORT guidelines. At manuscript
submission, authors must provide the CONSORT checklist accompanied by a flow diagram that
illustrates the progress of patients through the trial, including recruitment, enroliment, randomization,
withdrawal and completion, and a detailed description of the randomization procedure. The CONSORT
checklist and template flow diagram are available online.

Registration of clinical trials

Registration in a public trials registry is a condition for publication of clinical trials in this journal
in accordance with International Committee of Medical Journal Editors recommendations. Trials
must register at or before the onset of patient enrolment. The clinical trial registration number
should be included at the end of the abstract of the article. A clinical trial is defined as any
research study that prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects of health outcomes. Health-related interventions
include any intervention used to modify a biomedical or health-related outcome (for example drugs,
surgical procedures, devices, behavioural treatments, dietary interventions, and process-of-care
changes). Health outcomes include any biomedical or health-related measures obtained in patients or
participants, including pharmacokinetic measures and adverse events. Purely observational studies
(those in which the assignment of the medical intervention is not at the discretion of the investigator)
will not require registration.

Article transfer service

This journal uses the Elsevier Article Transfer Service to find the best home for your manuscript. This
means that if an editor feels your manuscript is more suitable for an alternative journal, you might
be asked to consider transferring the manuscript to such a journal. The recommendation might be
provided by a Journal Editor, a dedicated Scientific Managing Editor, a tool assisted recommendation,
or a combination. If you agree, your manuscript will be transferred, though you will have the
opportunity to make changes to the manuscript before the submission is complete. Please note that
your manuscript will be independently reviewed by the new journal. More information.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement’ (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete a
'License Agreement' (more information). Permitted third party reuse of gold open access articles is
determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement, it is recommended
to state this.

Please visit our Open Access page for more information.
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Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.qg., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via https://www.editorialmanager.com/00/default.aspx.

Suggesting reviewers
Please submit the names and institutional e-mail addresses of several potential reviewers.

You should not suggest reviewers who are colleagues, or who have co-authored or collaborated with
you during the last three years. Editors do not invite reviewers who have potential competing interests
with the authors. Further, in order to provide a broad and balanced assessment of the work, and ensure
scientific rigor, please suggest diverse candidate reviewers who are located in different countries/
regions from the author group. Also consider other diversity attributes e.g. gender, race and ethnicity,
career stage, etc. Finally, you should not include existing members of the journal's editorial team,
of whom the journal are already aware.

Note: the editor decides whether or not to invite your suggested reviewers.

Oral Oncology offers authors the opportunity to select online-only publication as their preferred
option for publishing original research papers in the journal, rather than print publication. Errata and
corrigenda will be published online-only and will not appear in print.

Any material which is published online-only will be published online on ScienceDirect as paginated
and fully citable electronic article. It will be listed in the contents page of a printed issue and the full
citation and abstract will be published in print. The citation and abstract of the paper will also still
appear in the usual abstracting and indexing databases, including PubMed/Medline, Current Contents/
Clinical Medicine and the Science Citation Index.

Authors will be asked to select which publication option they would prefer when submitting their paper
to the Editorial Office.

Oral Oncology will consider manuscripts prepared according to the guidelines adopted by the
International Committee of Medical Journal Editors ("Uniform requirements for manuscripts submitted
to biomedical journals", available as a PDF from http://www.icmje.org). Authors are advised to read
these guidelines.

Please note, this journal does not offer pre-submission review all manuscripts must be uploaded to
the submission site if they are to be considered by the Editor.

PREPARATION

For questions about the editorial process (including the status of manuscripts under review) or for
technical support on submissions, please visit our Support Center.
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This journal operates a single anonymized review process. All contributions will be initially assessed by
the editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. Editors
are not involved in decisions about papers which they have written themselves or have been written
by family members or colleagues or which relate to products or services in which the editor has an
interest. Any such submission is subject to all of the journal's usual procedures, with peer review
handled independently of the relevant editor and their research groups. More information on types
of peer review.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

LaTeX

You are recommended to use the Elsevier article class elsarticle.cls to prepare your manuscript and
BibTeX to generate your bibliography.

Our LaTeX site has detailed submission instructions, templates and other information.

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referencing text: refer to the subsection by heading as opposed to simply 'the text'.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

e Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

e Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.
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* Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

e Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

* Word Count.Please include a word count on your Title Page. Your word count should exclude the
abstract, keywords, references, tables and figures.

Highlights are optional yet highly encouraged for this journal, as they increase the discoverability of
your article via search engines. They consist of a short collection of bullet points that capture the
novel results of your research as well as new methods that were used during the study (if any). Please
have a look at the example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

A concise and factual abstract of no more than 250 words is required. The abstract must be
structured for original research articles and articles reporting the results of clinical trials.
The abstract should be divided by subheadings as follows: Objectives, Materials and Methods, Results
and Conclusion.

The abstract should not be structured for review articles. The abstract should state briefly the
purpose of the research, the principal results and major conclusions. An abstract is often presented
separate from the article, so it must be able to stand alone.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 x
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Highlights are mandatory for Original Research Articles, Review Articles, and Perspectives. They
consist of a short collection of bullet points that convey the core findings of the article and should be
submitted in a separate editable file in the online submission system. Please use 'Highlights' in the file
name and include 3 to 5 bullet points (maximum 85 characters, including spaces, per bullet point).

See: https://www.elsevier.com/highlights for examples.

Immediately after the abstract provide a maximum of ten keywords, to be chosen from the Medical
Subject Headings from Index Medicus. These keywords will be used for indexing purposes. It is usually
necessary to include keywords such as Oral Cancer, or Head and Neck cancer.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unaveidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).
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Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa).

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, it is recommended to include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Electronic artwork

General points

* Make sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.

¢ Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

e Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

» Size the illustrations close to the desired dimensions of the published version.

e Submit each illustration as a separate file.

* Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

o Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.
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Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Number tables consecutively in accordance with their appearance in the text. Place footnotes to tables
below the table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be
sparing in the use of tables and ensure that the data presented in tables do not duplicate results
described elsewhere in the article.

Table footnotes
Indicate each footnote in a table with a superscript lowercase letter.
Figure Captions, Tables, Figures and Schemes

Present these, in this order, at the end of the article. They are described in more detail below. High-
resolution graphics files must always be provided separate from the main text file.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication’. Citation of a reference as 'in press' implies that the item has been accepted
for publication and a copy of the title page of the relevant article must be submitted.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to the
sources cited. In order to allow us to create links to abstracting and indexing services, such as Scopus,
Crossref and PubMed, please ensure that data provided in the references are correct. Please note that
incorrect surnames, journal/book titles, publication year and pagination may prevent link creation.
When copying references, please be careful as they may already contain errors. Use of the DOI is
highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar 1.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001]B000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.
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Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

[dataset] [5] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1; 2015. http://dx.doi.org/10.17632/
XWj98nb39r.1.

Preprint references

Where a preprint has subsequently become available as a peer-reviewed publication, the formal
publication should be used as the reference. If there are preprints that are central to your work or that
cover crucial developments in the topic, but are not yet formally published, these may be referenced.
Preprints should be clearly marked as such, for example by including the word preprint, or the name
of the preprint server, as part of the reference. The preprint DOI should also be provided.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Reference Style
Note: For the purposes of using software to format references, please use the AMA reference style.

Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.

List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.

Examples:

Reference to a journal publication:

[1] Van der Geer ], Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun
2010;163:51-9.

Reference to a book:

[2] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.

Reference to a chapter in an edited book:

[3] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, editors. Introduction to the electronic age, New York: E-Publishing Inc; 2009, p. 281-304.

Note shortened form for last page number. e.g., 51-9, and that for more than 6 authors the first
6 should be listed followed by 'et al.’ For further details you are referred to 'Uniform Requirements
for Manuscripts submitted to Biomedical Journals' (J Am Med Assoc 1997;277:927-34) (see also
http://www.nlm.nih.gov/bsd/uniform_requirements.html).

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
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relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills" with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

This journal encourages and enables you to share data that supports your research publication where
appropriate, and enables you to interlink the data with your published articles. Research data refers
to the results of observations or experimentation that validate research findings, which may also
include software, code, models, algorithms, protocols, methods and other useful materials related
to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Note: Please note that the journal may request that you make your data available to the Editors and/
or the referees during the peer-review process. If an author is unable to make data available to the
Editors and/or referees on request, their manuscript may be withdrawn from the journal.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
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