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Resumo

Objetivos: Avaliar o efeito do treinamento de estudantes de Odontologia de
dois paises na porcentagem de acertos (PA) no pareamento de duas escalas de
cor. Métodos: Estudantes de graduagdao em Odontologia (N=88; 26,14% homens
e 73,86% mulheres; 60,23% emétropes, 32,95% miopes e 6,82% hipermétropes;
72,73% brasileiros e 27,27% portugueses, 30,68% sem e 69,32% com educacao
prévia em cor) foram orientados a parear as escalas de cor. Pares de escala Vita
Classical (VC) foram dispostos, um de cada lado, sobre fundo cinza neutro, sob
iluminante controlado e pareadas pelos sujeitos da pesquisa. Apos 20 minutos, o
pareamento foi repetido com as escalas Vitapan 3D Master (3DM), de forma
independente, ordem intercalada. Teste foi repetido apds videoconferéncia
abordando o tema cor. PA foi calculada e submetida a analise estatistica (género,
regiao geografica, escalas e educacao prévia: teste t e Mann-Whitney; erros de
refragdo: Kruskal-Wallis; treinamento: Wilcoxon Signed Rank). Resultados: Nos
dois tempos experimentais para as variaveis testadas, detectou-se diferenca
estatisticamente significante de PA somente para conhecimento prévio antes do
treinamento com a escala VC (p<0,05). O treinamento aumentou
significativamente a PA para estudantes do género feminino, emétropes, miopes,
brasileiros e com ou sem educagao prévia para ambas as escalas (p<0,05),
enquanto homens apenas para VC (p<0,05). Conclusées: O treinamento foi
eficaz, exceto para portugueses e hipermétropes (VC e 3DM) e homens (3DM). A
educacao prévia em cor afetou a habilidade no pareamento da escala VC antes
do treinamento. Género, erros de refragao, regidao geografica e escala de cor nao

afetaram os resultados.



Relevancia Clinica: O método visual € o mais utilizado para a selegcédo de
cor na odontologia. A escolha errada da cor pode resultar no fracasso do
procedimento reabilitador. O treinamento pode otimizar este procedimento,
capacitando o profissional na habilidade de discernimento das cores dentro do

espacgo-de-cor dos dentes e materiais restauradores.

Palavras-chave: Cor; Percepgcdo de cores; Estética Dentaria; Erros de

Refracao; Estudantes de Odontologia, Escala de cor, Pareamento.

Introducgao

A selecdo de cor tem sido um desafio na clinica odontoldgica diaria’?.
Para que seja bem sucedida, os cirurgides-dentistas necessitam compreender,
além da cor, fontes de luz e caracteristicas estruturais e de superficie dos dentes
naturais e dos materiais restauradores®, que possam interferir com as
propriedades opticas e capacidade de reflexdo, refragdo e absorcéo da luz*°.

Os métodos para seleg¢ao de cor, visual e instrumental, estdo amplamente
descritos na literatura®®. Porém nao parece haver um consenso sobre o método
ideal. Sugere-se que a avaliagao instrumental atue como complementar € ndo em
substituicdo da avaliacdo visual®, pois algumas carateristicas inerentes ao meio
bucal, tais como a complexa geometria dos dentes, sua textura de superﬂ’ciem,
translucidez e variagcdes de cor, a influéncia do fundo e da espessura do material
restaurador, ou do iluminante e do angulo de visdo'' podem interferir na medigao
instrumental. Por outro lado, a percep¢édo visual € considerada subjetiva e
dependente da fisiologia e psicologia do cérebro'?, fadiga visual'®, idade,
experiéncia'® e discromatopsia’>.

Embora o olho humano seja capaz de perceber pequenas diferencas de

cor’, a influéncia de alguns fatores ainda permanece incerta na avaliacdo visual.



3,9,14

O género é relatado por varios autores como um dos mais importantes

fatores a potencialmente interferir na selecdo visual de cor, e, embora
extensamente investigado na literatura, ainda permanece controverso'*'°.
Fatores culturais e socio-demograficos também foram apontados como influentes
para a estética dental, com a cor dos dentes desempenhando papel principal™.
Entretanto, embora os padrdes estéticos individuais de julgamento possam ser
distintos'® e correlacionados a fatores educacionais e culturais'®, a interferéncia
destes no desempenho de selegcdo de cor foi pouco investigada. A literatura é
escassa, ainda, sobre o impacto que fatores fisicos relacionados a percepgao
visual, tais como erros de refragdo (miopia e hipermetropia) podem apresentar
para a selecdo de cor. Demonstrou-se que aproximadamente um terco da
populacéo global apresenta miopia'’, o que denota a importancia deste fator sob
o ponto de vista do observador. Esta interferéncia foi demonstrada pela
optometria e oftalmologia'® porém, o impacto para a Odontologia necessita
investigacdo mais aprofundada’®.

A selecao de cor pelo método visual tem sido feita historicamente por meio
de comparagao com escalas de cor. A escala de cor Vita Classical (VC) (Vita
Zahnfabrik, Germany), de base empirica7, foi e, de certa forma, ainda é
considerada “padrdo ouro”® para o ceramista, mas o conceito das trés dimensées
da cor da escala Vitapan toothguide 3D Master (3DM) (Vita Zahnfabrik,
Alemanha) introduziu uma distribuicdo de cor mais adequada das guias da escala
nas cores dos dentes naturais®. A disponibilidade e familiaridade dos profissionais
da area com as escalas de cor, além da importancia deste tema na odontologia e

a possibilidade de promover avaliagdo de cor no espectro dos dentes naturais,

fez com que o Comité Técnico de Estandardizacao 106, através da ISO 286427



recomendasse o pareamento de guias de escala de cor como forma de avaliar a
competéncia em discriminacédo de cor'. Este procedimento & considerado um
parametro da habilidade de avaliagdo da cor’.

Tem sido demonstrado?' que a eficiéncia da selecéo de cor utilizando o
método visual pode ser otimizada com o treinamento?'. Ha uma tendéncia de
utilizacdo de sistemas de treinamento disponiveis on line** e programas na web,
incluindo toothguide training (TT)?" software e toothguide box (TTB)?*'. Estes
sistemas possibilitam o0 armazenamento dos dados e o facil acesso ao
treinamento por todos os estudantes, profissionais e técnicos da area®* em um
protocolo de aprendizado ja estabelecido. Nao ha, entretanto, evidéncias
cientificas suficientes quanto a eficacia de uma conferéncia no desenvolvimento
de habilidades na selec¢ao de cor.

Portanto, o objetivo do presente estudo foi avaliar o efeito do treinamento
de estudantes de Odontologia de dois paises na porcentagem de acertos de
pareamento de duas escalas de cor pelo método visual. Além do treinamento e
da localizagao geografica dos estudantes, a porcentagem de acertos também foi
avaliada em funcao do género, erros de refracéo visual e da educacao prévia em
cor dos sujeitos da pesquisa.

As hipéteses nulas testadas foram: (1) ndo haveria diferencas de
porcentagem de acerto entre as variaveis género, erros de refragcado, localizagao
geografica, educagao prévia em cor e escalas de cor; (2) ndo haveria diferencas
de porcentagem de acerto entre os dois tempos experimentais, i.e., antes e apos

treinamento, considerando as variaveis testadas.



Materiais e Métodos

Todos os estudantes de graduagédo do terceiro, quarto e quinto ano de
Odontologia da Universidade Estadual de Ponta Grossa (UEPG/ Brasil) e da
Faculdade de Medicina Dentaria da Universidade do Porto (FMDUP/ Portugal)
foram convidados a participar. O estudo foi desenvolvido com cento e vinte
voluntarios que assinaram o TCLE (termo de consentimento livre e esclarecido)
apos a aprovacao do comité de ética (Plataforma Brasil #109.845). Os sujeitos da
pesquisa efetuaram o teste simplificado de Ishihara para deficiéncias de cor?®*2°
antes de tomar parte do experimento, e um estudante do género masculino que
apresentou deficiéncia cromatica foi excluido do estudo. Trinta e um voluntarios
que nao apresentaram toda a informacgao requerida pelo experimento (dados do
oftalmologista, ndo portarem oculos ou lentes corretivas) tiveram seus dados
excluidos. Os critérios de inclusdo e exclusao dos sujeitos da pesquisa estao
descritos no Quadro 1. A amostra final foi constituida por 23 (26,14%) homens e
65 (73,86%) mulheres, 64 (72,73%) estudantes brasileiros (UEPG) e 24 (27,27%)
portugueses (FMDUP), com idade entre 20 e 26 anos. Cinquenta e trés (60,23%)
sujeitos da pesquisa eram emétropes, enquanto 29 (32,95%) eram miopes e 6
(6,82%) hipermétropes, sessenta e um (69,32%) apresentavam educacgao prévia
em cor e 27 (30,68%) nao.

Quadro 1: Critérios e inclusao/ exclusao do experimento.

Critérios de Incluséao Critérios de Exclusao

Estudantes de Odontologia cursando terceiro, | Apresentar deficiéncia cromatica detectada
quarto ou quinto ano das universidades UEPG | pelo Teste de Ishihara.

e FMDUP.
Ter efetuado consulta oftalmoldgica no ultimo | Na presenca de erros de refragdo, nao portar
ano. 6culos ou lentes corretivas na execugao do

experimento.

Usar oculos ou lentes corretivas para os
miopes e hipermétropes.




As escalas de cor Vita Classical e Vitapan toothguide 3D Master foram
selecionadas para o experimento®®.

Duas escalas de cor Vita Classical foram embaralhadas separadamente e
dispostas uma a cada lado da mesa, sobre fundo cinza neutro (18% de

61419 sob iluminagcdo controlada (iluminante D65'2° / lampada

reflectancia)
6500K>?*, IRC 90% ) simulando a luz natural média'’. Cada guia das duas
escalas de cor teve seu codigo de cor encoberto por um dispositivo plastico
4132425 Porém, todas as guias de uma das escalas tiveram o acréscimo de uma
borracha identificadora individualmente, para garantir que fossem utilizadas uma
guia de cada escala para formar um par. Os sujeitos da pesquisa foram entao
orientados a parear as guias sem restricdo de tempo e comunicagcdo com 0s
demais sujeitos da pesquisa.

Duas escalas de cor 3D Master foram embaralhadas separadamente e
dispostas uma a cada lado da mesa, sob as mesmas condi¢gbes descritas no
paragrafo anterior, e os sujeitos da pesquisa receberam as mesmas orientacoes
para o pareamento das guias.

A ordem pela qual os sujeitos da pesquisa executaram o pareamento das
escalas de cor Vita Classical ou 3D Master foi intercalada, respeitando um
intervalo de 20 minutos entre os procedimentos, para evitar fadiga visual®>.

Os sujeitos da pesquisa realizaram o teste sempre entre 9:00h e 15:00h,
tendo o cuidado de nao terem realizado nenhuma atividade prévia que
desencadeasse fadiga visual.

Finalizada a primeira fase de correspondéncia de cor, os sujeitos da

19,23

pesquisa assistiram uma videoconferéncia sobre “cor com 50 minutos de

duracédo. A videoconferéncia foi baseada na literatura cientifica, contemplando os



temas: atributos da cor, importancia da selecdo de cor, técnicas de seleg¢ao de
cor utilizando método visual, escalas de cor Vita Classical e 3D Master e
espectrofotbmetros. A videoconferéncia foi apresentada por um dos
pesquisadores e gravada na UEPG. Todos os participantes assistiram-na entre 7
e 10 dias depois de realizar a primeira fase do teste. A segunda fase ocorreu até
7 dias apos, quando os sujeitos da pesquisa efetuaram novamente o pareamento
das duas escalas sob as mesmas condi¢des controladas.

A analise descritiva da porcentagem de acertos exatos de cada guia para
ambas as escalas foi calculada e os resultados foram submetidos a analise
estatistica, utilizando o software SPSS 20.0 (IBM/ Chicago, EUA). As variaveis
género, erro de refragao, regido geografica, educacao prévia em cor e escalas de
cor foram analisadas em relacdo a porcentagem de acertos utilizando teste de
normalidade Kolmogorov- Smirnov e homogeneidade de Levene, seguido pelo
teste t para amostras independentes e Mann-Whitney (para género, regiao
geografica, educagao prévia em cor e escalas de cor) ou Kruskal-Wallis (erro de
refragdo). A correlacdo entre porcentagem de acertos antes e depois da
videoconferéncia (efeito do treinamento) foi analisado utilizando teste t pareado e
teste Wilcoxon Signed Rank. Os testes foram realizados considerando um nivel

de significancia de 5%.

Resultados

Antes e apos o treinamento e para cada uma das escalas de cor, ndao
foram detectadas diferengas estatisticamente significantes para porcentagem de
acerto entre géneros, erros de refracao e regido geografica (p>0,05). Nao foram
detectadas diferencgas estatisticamente significantes entre as escalas de cor para

porcentagem de acertos entre todas as variaveis testadas (p>0,05). Entretanto,



diferencga estatisticamente significante foi detectada para porcentagem de acertos
entre 0os grupos sem e com educacgao prévia em cor antes do treinamento para a
escala VC (p<0,05) (Tabela 1).

Ao comparar o efeito do treinamento, sujeitos da pesquisa do género
feminino, emétropes, miopes, brasileiros, com e sem educacao prévia obtiveram
porcentagem de acerto significativamente maior apds o treinamento para ambas
as escalas (p<0,05). Os sujeitos da pesquisa do género masculino obtiveram
porcentagem de acerto significativamente maior com a escala Vita Classical apos

o treinamento (p<0,05) (Tabela 1).

Tabela 1: Porcentagem de acerto (média e desvio padrdao) antes e apos

treinamento para ambas as escalas de cor.

Vita Classical Vita toothguide 3D Master
Variavel N antes apos p antes apos p
treinam treinam value  treinam treinam value
Género
Masculino 23 62,8+22,3 79,6+19,6 0,004 64,3+t23,6 74,5+23,7 0,063
Feminino 65 64,5+226 75,6+21,4 0,000 63,3:t20,6 70,6+18,4 0,008
Erro Refragao
Emétrope 53 63,5+23,3 75,61£20,3 0,001 65,2+21,8 72,5+20,0 0,036
Miope 29 65,7+21,1 79,3120,1 0,001 61,5+18,8 71,4x17,0 0,005
Hipermétrope 6 60,5235 73,0£31,3 0,225 59,6+30,1 64,7+31,1 0,666
Regiao
geografica
UEPG 64 61,4122,1 76,3t20,9 0,000 61,9+21,7 73,2+20,4 0,000
FMDUP 24 71,2422,1 77,5+¢21,3 0,237  67,9%19,8 67,3x17,7 0,885
Educacao prévia
Sem 27 56,6+21,0* 70,8+24,2 0,002 58,8+21,1 73,2+18,1 0,002
Com 61 67,3+22,3* 79,2+18,7 0,000 66,2+20,6 71,9+19,1 0,004

p value indica diferengas entre médias antes e apds treinamento para cada variavel e escala de
cor entre linhas.

* Diferenga estatisticamente significante entre grupos sem e com educagéo prévia antes do
treinamento para escala Vita Classical. Demais variaveis entre colunas apresentaram p=0,05.



Discussao

A hipotese nula 1 foi rejeitada uma vez que foi detectada diferenga para a
variavel educagdo prévia em cor com a escala Vita Classical antes do
treinamento. A hipotese nula 2 foi rejeitada, pois o treinamento afetou a
porcentagem de acerto para todas as variaveis.

O dominio no pareamento das escalas de cor contribui para o
desenvolvimento das habilidades de selegdo da cor do dentista’. As escalas de
cor Vita Classical e Vitapan toothguide 3D Master sdo as mais utilizadas na
Odontologia®?®, fato que justificou a escolha das mesmas no presente estudo.
Estudos anteriores avaliaram o pareamento de algumas guias isoladas das
escalas (3D Master®'®?*; Vita Classical®>?’; Vita Classical e 3D Master?'), porém
a metodologia proposta por este estudo foi utilizar todas as guias de ambas as
escalas, refletindo a habilidade fundamental de pareamento da cor dos sujeitos
da pesquisa* na dimens3o total do espaco de cor contemplado pelas escalas. A
escala 3D Master demonstrou anteriormente melhores resultados que Vita
Classical em relagdo as propriedades de equivaléncia de cor’? e na habilidade
de reprodugao da cor'®. Neste estudo, a porcentagem de acertos foi similar para
ambas as escalas nos dois tempos experimentais. Estes resultados sao
parcialmente semelhantes aos de Paravina®, que encontrou melhores resultados
para a Vitapan linearguide 3D Master (Vita Zahnfabric, Alemanha), seguidos por
Vita Classical e 3D Master, as quais apresentaram resultados semelhantes de
porcentagem de pareamento.

O efeito do género é ainda controverso na selecdo de cor. Enquanto
alguns estudos ndo detectaram diferencas entre homens e mulheres®'®, outros

afirmaram havé-la detectado''. Tem sido relatado que as mulheres possuem

10



melhor percep¢do cromatica, especialmente aos estimulos no eixo verde-
vermelho®®, enquanto homens demonstram melhor percepgdo do valor ™ 2°.
Como neste estudo utilizaram-se todas as guias de ambas as escalas de cor, os
sujeitos da pesquisa foram desafiados a parear uma larga gama de matizes e
valores ao invés de alguns especificos que poderiam beneficiar um dos géneros,
esperava-se uma tendéncia ao equilibrio destas diferencas. Por exemplo, guias
dos grupos A, B e D (Vita Classical) e as guias posicionadas a direita do centro
(3D Master), as quais apresentam matizes avermelhados, poderiam beneficiar as
mulheres. Ja a avaliagdo de trés passos, baseada em luminosidade proposta
pela 3D Master, poderia ser benéfica aos homens'*?. Este fato poderia justificar
a auséncia de significAncia no aumento da porcentagem de acertos apods
treinamento para o género masculino com a escala 3D Master, desde que a
avaliacao inicial poderia ter sido mais favoravel a eles. Além disso, ha grandes
diferencgas fisiologicas entre individuos no campo visual central que poderiam
mascarar as diferencas homem/mulher?® e, ainda, individuos demonstram grande
variabilidade®, inclusive intra-grupo?® independente do género.

A habilidade de discriminar cores que apresentam diferentes
comprimentos de onda pode ser afetada se o individuo for portador de erros de
refracdo’®. Individuos miopes e hipermétropes apresentam alteragdes na
anatomia do globo ocular, mais longo nos primeiros e encurtado nos Ultimos'’,
com os raios de luz focados antes e apés a retina respectivamente’’. Os acertos
no eixo vermelho/verde diminuem com o aumento da miopia, enquanto que os
niveis de valor tendem a permanecer normais®'. Isto poderia ser atribuido a
sensibilidade ao vermelho, devido a prevaléncia de cones L e acomodacdo®’, o

que poderia ser um problema na selecéo visual de cor para observadores
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miopes, ao menos para os grupos A, B, e D (Vita Classical) e para as guias do
lado direito do centro (3D Master). Os resultados deste experimento, entretanto,
nao demonstraram diferenga estatisticamente significante entre os trés grupos de
erros de refracdo. Estes resultados sdo concordantes com Huang, Wang e
Chen'®, que testaram estudantes miopes severos e emétropes nas implicacées
de estimulos de cor em design de plataforma grafica, e ndo acharam diferencas
entre eles, embora os erros fossem maiores com estimulos verdes e azuis do que
com os vermelhos para ambos. Embora algum efeito na habilidade de
pareamento de cor pudesse ser esperado, mesmo com lentes corretivas'®, esta
influéncia pareceu ser desprezivel. Supbe-se que a nao utilizagédo de 6culos ou
lentes corretoras pudesse alterar os resultados. Quando se avaliou o efeito do
treinamento, os hipermétropes nao obtiveram melhoria nos resultados, ao
contrario dos emeétropes e dos miopes, o que pode ser atribuido ao pequeno
tamanho da amostra (n=6). A baixa prevaléncia de hipermetropia na populagao,
variando entre 6,3% e 19,3%'’, pode esclarecer a dificuldade de formar e
justificar o pequeno tamanho da amostra.

Estudantes de Odontologia sdo considerados uma populagdo apropriada
para se testar habilidades de selecao de cor, por formarem grupo com faixa etaria
uniforme de adultos jovens, com poucas possibilidades de condi¢cbes sistémicas
que alterem a percepcgao visual e, ainda, pouca ou nenhuma experiéncia na
selecdo de cor®. A possibilidade de investigar estudantes de Odontologia em dois
paises, com regides geograficas diferentes (hemisfério, clima, estagcdes do ano
peculiaridades do espectro de luz), com formacdo educacional e cultural
diferentes permitiu comparar suas habilidades na selecdo de cor. Além disso,

estudos multicéntricos tendem a aumentar a confiabilidade do resultado?'. E
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interessante observar que apesar das diferengcas relacionadas acima, os
participantes deste estudo apresentaram desempenho semelhante, conferindo
robustez ao resultado por se repetir nas duas regides geograficas. E mais,
qualquer luz natural complementar que possa ter atingido a sala®, incluindo
diferencas de intensidade de luz e peculiaridades do espectro devido a
localizagao geografica, parece nao ter influenciado a porcentagem de acertos de
estudantes brasileiros e portugueses.

Ja a educacgao prévia em cor demonstrou ser influente para o pareamento
da escala Vita Classical, desde que os estudantes de terceiro ano que nao
apresentavam nenhum conhecimento sobre sele¢cdo de cor obtiveram menor
porcentagem de acerto antes do treinamento que os demais, que ja haviam tido
pelo menos uma aula tedrica e efetuado selecdo de cor em pacientes. O impacto
da educacdo em cor para o meétodo visual parece ser consenso na
literatura'>?'?%%% Apesar disso, a educacéo em cor néo esta sendo contemplada
de forma suficiente®® na grade curricular do curso de Odontologia®. Estudantes de
15 diferentes escolas européias de Odontologia afirmaram que queriam
educagao em cor digital adicionado ao seu curriculo®. O Centro de pesquisas da
American Dental Association demonstrou que somente 4,8% da educagao dental
€ dedicada a Odontologia Estética, sendo que o tempo dedicado a ciéncia da cor,
técnicas e protocolo para selecdo de cor ndo é divulgado®.

O treinamento dos sujeitos desta pesquisa consistiu de uma
videoconferéncia com 50 minutos de duracédo desenvolvida e apresentada por um
dos autores, de forma semelhante a estudos anterioresg'23, que realizaram
conferéncia sobre o tema, associada ou nao a utilizagao de outros programas. O

treinamento aumentou a porcentagem de acertos para todos os grupos testados,
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com excegdo dos estudantes portugueses, hipermétropes e homens, somente
para a escala 3D Master.

A auséncia de efeito do treinamento no desempenho dos estudantes
portugueses pode ser explicada por diferencas entre a grade curricular das duas
Universidades. Enquanto todos os estudantes portugueses apresentavam
conhecimento prévio sobre o tema “cor”’, além de terem recebido aulas teoricas
sobre “selecao de cor”’, somente os estudantes de quarto e quinto ano brasileiros
ja haviam recebido educagéao prévia sobre o tema. Além disso, embora os dois
paises compartihem o mesmo idioma, diferem desde o vocabulario até a
gramatica, pronuncia e sotaque, o que possivelmente poderia prejudicar o
comprometimento com a atengédo e/ou compreensao da conferéncia apresentada
no portugués brasileiro. E mais, a analise considerou apenas o aumento no
nimero de porcentagem de acertos exatos. E possivel supor que a diferenca de
cor (AE) entre as guias pareadas apos o treinamento tenha sido menor do que as
do pareamento antes, o que representaria o aprendizado dos sujeitos da
pesquisa®’, porém ndo seria detectado por esta metodologia. Estes resultados
certificam que a educagao em cor poderia aumentar a porcentagem de acertos e
desenvolver as habilidades em selegao de cor, com melhorias nos resultados
com apenas 50 minutos de videoconferéncia. Muitas universidades ja
apresentam programas de educagdo em cor?’ em sua grade curricular.

Analisando os resultados deste estudo como um todo, a média de
porcentagem de acertos variou de 56,60% a 79,65% dependendo do grupo
testado. Bahanann (2014)°, encontrou média de porcentagem de acertos de
36,3% para o método visual. Estas diferengcas com a nossa pesquisa podem ser

explicadas por diferengas na metodologia, desde que ela avaliou a combinacao
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de um dente natural com a guia mais préxima da escala de cor, enquanto nosso
estudo pareou todas as guias das duas escalas de cor Vita Classical e 3D
Master. Ao comparar acertos no pareamento de escalas de cor com acertos em
selecédo de cor de dentes naturais com o auxilio de escalas de cor, demonstrou-
se resultados semelhantes entre as duas situagdes para casos clinicos
considerados simples e moderados®. Sob outro enfoque, foi estabelecido um
parametro de acertos para que o observador seja considerado competente em
discriminacao de cores em estudos de pareamento, com pelo menos 60%, 75%
e 85% e acima para competéncia pobre, média e superior, respectivamente’®.
Analisando os resultados obtidos nesta pesquisa desta forma, percebe-se que
todos os grupos, com excecdo dos hipermétropes apresentaram-se com
competéncia pobre antes e passaram a media apds treinamento para Vita
Classical. Ja para a 3D Master, todos os grupos iniciaram e finalizaram o
experimento com competéncia pobre, com o género masculino demonstrando
que, embora nao houvesse apresentado diferenga estatisticamente significante
entre os tempos, os valores médios de percentagem de acerto aumentaram para
proximo do limite da competéncia média (74,5%) apds o treinamento. Estes
valores confirmam que ainda ha lacunas a serem preenchidas para o
desenvolvimento destas competéncias através de “educagdo em cor’*>.

Este estudo demonstrou que a preocupagdo na clinica diaria com a
influéncia dos fatores testados na subjetividade do método visual pode ser
reduzida. E importante lembrar que o olho humano pode detectar pequenas
diferencas de cor’®, e visualizar o dente em toda sua complexa geometria®®, com

seus tecidos com multicamadas’ e parametros secundarios de cor?

(opalescéncia, fluorescéncia, translucidez, metamerismo). Portanto, qualquer
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tarefa em avaliagédo de cor sera julgada por olhos de outros observadores ou pelo
proprio paciente® considerando esta complexidade de eventos. Em outras
palavras, o método visual € o parametro de sucesso/ fracasso dos procedimentos
restauradores estéticos. Todavia, a eficacia do método visual pode ser otimizada
pela educagao em cor através do desenvolvimento da habilidade de discriminar
cores, tornando os profissionais responsaveis pela sua selecao, reprodugao e
avaliacdo, mais capacitados que o observador leigo que recebera o tratamento

restaurador.

Conclusao

A presenca de educagdo prévia em cor nos estudantes e o treinamento
dos mesmos neste assunto mostraram ter um impacto positivo na capacidade de
pareamento de escalas de cor, o que demonstra a importancia da educagcao em
cor por parte dos profissionais em Odontologia e a necessidade de estudo

continuado de colorimetria ao longo da vida profissional.
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Abstract

Objectives: The aim of this study was to evaluate the effect of training on
two different countries dental students on shade matching percentage of two
different shade guides. Methods: The study was carried on with 88 undergraduate
dental students (26.14% male and 73.86% female; 60.23% normal vision, 32.95%
myopic and 6.86% hyperopic; 72.73% Brazilian and 27.27% Portuguese; 30.68%
without and 69.32% with previous education on color). Two sets of Vita Classical
(VC) shade guide were assembled over a neutral gray background, under
controlled light conditions and placed on a table, one at each side, and the
participants were oriented to match shade pairs. Twenty minutes later, pairing
procedure was repeated for Vitapan 3D Master (3DM). Within 7 to 10 days, the
participants watched a video lecture on color education and repeated the same
pairing procedure. Percentage of matches was calculated and submitted to
statistical analysis (gender, geographic region, shade guides and previous color
education: t test and Mann-Whitney, refraction errors: Kruskal-Wallis, training:
Wilcoxon Signed Rank). Results: For both experimental times and for each shade
guide, statistical significant differences of percentage of matches were detected
only between previous education before training for VC (p<0.05). Conclusions:
Training increased the percentage of matches for all groups, but Portuguese and
hyperopic (VC e 3DM) and man (3DM). Previous education was influent on shade
matching (VC) before training. Gender, refractive errors and geographic region

were not influent on shade matching ability.

Clinical relevance: Visual method is the most used one for color selection in
Dentistry. Shade mismatch may result in failure of rehabilitation procedure.
Training can benefit this procedure, developing the observer shade-matching

skills within the color space of natural teeth and restorative materials.
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Introduction

Color selection has been a challenge in daily dental practice’?. To be
successful, clinicians must understand color, light source, surface and structural
characteristics of both tooth and restorative material®, which may interfere with
optical properties and light reflection, refraction, absorption or transmission
capacity*”.

Visual and instrumental methods for color assessment are widely
described in literature®®. However, in the dental practice, the ideal method is not a
consensus. Instrumental assessment should still be used as adjunct to not a
replacement for visual assessment’, because it does not contemplate some
characteristics inherent of dental environment, such as the complex geometry of
the teeth, its surface texture1°, its translucency and color variations, and the
influence of the background and thickness, or the illuminant and angular
subtense’’. On the other hand, visual perception is subjective and dependent on
brain physiology and psychology'?, eye fatigue'®, age, experience®, and observer

color deficiency™.

While human eye can detect small color differences’, the influence of some
factors on visual assessment remains unclear. Gender is related by several

authors®®™

as one of the most important factors that could interfere in visual
selection, and although widely investigated, is still controversial'*'. Cultural
factors and socio-demographic factors have been pointed out as influents, with
tooth color as the major factor to dental esthetics'. The influence of esthetics

I'® as they are, or/and their correlation to cultural’® and

patterns, as individua
education background has not been profoundly investigated. Literature is scarce,

yet, about the impact of physical factors, such as refractive errors (myopia and
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hyperopia) on color selection. It has been estimated that myopia affects one third
of world population'”, which denotes the importance of this factor to the point of
view of the observer. Although optometry and ophthalmology have demonstrated
its influence on color selection'®, this factor has not been profoundly studied in

Dentistry.

Visual shade selection has historically been made by means of comparison
with the aid of shade guides. The empiric-based Vita Classical (VC) (Vita
ZahnFabrik, Badsackinger, Germany) chart’ was considered “gold standard” and
to a large extent still is®, but the introduction of the Vitapan toothguide 3D-Master
(3DM) (Vita ZahnFabrik, Badsackinger, Germany) allowed comparatively
adequate distribution of the three dimensions of the color on the color space of
the natural tooth®. The importance of color in dentistry, narrowness of the tooth
color range, and shade guides availability and familiarity’®, suggest the
recommendation to matching pairs of shade guide tabs for evaluation of color
discrimination competency in dentistry by the Technical Committee 106 of the
International Organization for Standardization in the ISO/TR 28642'*?°. Shade

guides match tabs test is considered a parameter of color assessment ability®.

It has been demonstrated training efficiency on visual color assessment®'.
Web programs and on line training systems??, including toothguide training (TT)
software?’ and toothguide box (TTB)?' seem to be a trend. These systems allow
data storage and easy access to all dental students, professionals and
technicians in a well-known protocol®>. But, the impact of a “color education
lecture” on the development of visual assessment ability has not enough scientific

evidences.
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Therefore, the aim of this study was to evaluate the effect of training on two
different countries dental students on shade matching tabs test using two shade
guides. Besides training and geographic region, color match percentage was
evaluated in regards to gender, refractive errors, and previous education and

shade guide.

The null hypotheses were: there would be no differences on percentage of
matches (1) between the variables gender, refractive errors, geographic region,
previous education and shade guides; (2) or between both experimental times, i.e.

before and after training, regarding the variables tested.

Materials and Methods

All undergraduate students of the third, fourth and fifth grade of Odontology
at the State University of Ponta Grossa (UEPG - Brazil) and Faculdade de
Medicina Dentaria da Universidade do Porto (FMDUP - Portugal) were invited to
participate. The study was carried on with 120 volunteers, who signed an
informed patient consent after ethics committee approval (Plataforma Brasil
#109.845). Subjects performed the Ishihara test color blindness®'?*%*2?° pefore
taking part of the experiment, and one male student that presented visual
chromatic deficiency was excluded. Thirty-one (31) volunteers who were not able
to present all the information required prior the experiment (ophthalmologist data,
use of prescription glasses or lenses) were excluded. Subjects’ inclusion and
exclusion criteria are described in Chart 1. The final sample (N=88) consisted of
26.14% male and 73.86% female dental students; 60.23% presented normal
vision, while 32.95% were myopic and 6.86% hyperopic; 72.73% were Brazilian
and 27.27% Portuguese, with subjects’ age between 20 and 26 years. 30.68%,
did not received any previous color education, while 69.32% had received it.
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Chart 1: Experimental inclusion/ exclusion criteria.

Inclusion criteria Exclusion criteria

Third, fourth and fifth undergraduate | Visual chromatic deficiency detected by
dental students from UEPG and | Ishihara color blindness test.
FMDUP.

Ophthalmologic appointment in less | Not wear corrective eyeglasses or
than one year. lenses for myopics and hyperopics.

Wear corrective eyeglasses or lenses
for myopics and hyperopics.

Two commercial shade guides Vita Classical and Vitapan toothguide 3D
Master were selected to the experiment®?.

Two tab sets of Vita Classical shade guide were singly shuffled and
assembled one each side, over a neutral gray (18% of reflectance) background
61419 under controlled light conditions (D65 illuminant'®%°, 6500K lamp??*, 90%
color rendering index) that simulates the average natural daylight''. Each shade
tab had its color code hidden by a plastic cap*'>?*%, but all tabs of one set had
the addition of an identification rubber to make sure the pair has one tab from
each set. The subjects were oriented to shade match the tabs without any further
communication or time restriction.

Two tab sets of 3D Master shade guide were singly shuffled and
assembled one each side, under the same controlled conditions described above,
and the subjects received same matching instructions.

Subjects paired the shade guides in interleaved order, respecting 20
minutes interval between them to avoid eye fatigue®. The test was executed
between 9:00h a.m. and 3:00h p.m., and the subjects were asked not to perform
any other tasks before to avoid eye fatigue.

Within 7 to 10 days after the first color-matching phase, all the subjects

watched a 50 minutes long video lecture on color education®%. The video lecture
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contemplated color attributes, importance of color match, color selection
techniques using visual assessment, spectrophotometers and the shade guides
Vita Classical and 3D Master. It was presented by one of the authors as recorded
at UEPG. Up to seven days after watching the lecture, the subjects executed the
second color-matching phase under the same controlled conditions.

Descriptive analysis of percentage of exact matches of all tabs of both
shade guides was calculated and data submitted to statistical analysis using
SPSS 20.0 software (IBM/ Chicago, USA). Data was tested for normality using
Kolmogorov-Smirnov test and homogeneity using Levene test. The variables
gender, refractive errors, geographic region, previous education and shade guides
were analyzed in relation to percentage of matches using t-independent test and
Mann-Whitney test (gender, geographic region, previous education and shade
guides) or Kruskal-Wallis (refractive errors). The comparison between percentage
of matches before and after video lecture (effect of training) was analyzed using t-

paired test and Wilcoxon Signed Rank test.

Results

Before and after training and for each shade guide, no statistical significant
differences of percentage of matches were detected between genders, refractive
errors and geographic region (p>0.05). No significant differences were detected
between the shade guides regarding percentage of matches for all the variables
tested (p>0.05). However, statistical significant differences of percentage of
matches were detected to previous education before training for Vita Classical
(p<0.05) (Table 1).

The effect of training revealed that female, normal vision, myopic and

Brazilian (UEPG), with and without previous education students showed statistical
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significant increased percentage of matches after training for both shade guides

(p<0.05). Males showed an increase in percentage of matches after training only

for Vita Classical shade guide (p<0.05).

Table 1: Shade-matching percentage (mean and standard deviation)

before and after training for both shade guides.

Vita Classical

Vita toothguide 3D Master

Variable n  Before After p Before After p
training training value training training value

Gender

Male 23 62.8%22.3 79.6+19.6 0.004 64.3+t23.6 74.5+23.7 0.063

Female 65 64.5+22.6 75.6+21.4 0.000 63.3+t20.6 70.6+18.4 0.008

Refractive

error

Normal 53 63.5+23.3 75.6+20.3 0.0017 65.2+21.8 72.5+20.0 0.036

vision

Myopic 29 65.7+21.1 79.3+20.1 0.0017 61.5£18.8 71.4+£17.0 0.005

Hypero 6 60.5£23.5 73.0+31.3 0.225 59.6£30.1 64.7431.1 0.666

pic

Geograph

ic region

UEPG 64 61.4+221 76.3x20.9 0.000 61.9+21.7 73.2+20.4 0.000

FMDUP 24 71.2+221 77.5+21.3 0.237 67.9+19.8 67.3%17.7 0.885

Previous

education

Without 27 56.6+21.0 70.8424.2 0.002 58.8+21.1 73.2+18.1 0.002

with 61 67.3+22.3 79.2+18.7 0.000 66.2+20.6 71.9+19.1 0.004

p value indicates differences between means before and after training to each variable and shade
guide in rows.

* Statistical significant differences between groups with and without previous education before
training for Vita Classical. All the others variables in columns presented p value =0.05.

Discussion

The results supported the rejection of null hypothesis 1, since there were
differences in percentage of matches to the variable previous education before
training for Vita Classical shade guide. Null hypothesis 2 was rejected since
training affected percentage of matches for all the variables.

Shade guide pairing contributes to development of dentists’ visual
assessment ability’®. These shade guides were selected to this study, because

Vita Classical and Vitapan toothguide 3D Master are the most used shade guides
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in Dentistry®?®. Previous studies evaluated only some tabs of the shade guides
(3D Master®'>?% Vita Classical®®?; Vita Classical and 3D Master®'), however this
study methodology evaluated all the tabs of both shade guide to reflect the
fundamental shade matching ability of the subjects®. 3D Master had shown better

performance than Vita Classical in color matching’?®

and in color replication
ability™®. Overall, in the present study, the percentage of matches was similar for
both shade guides. These results are partially similar to Paravina®, who found best
results to Vitapan linearguide 3D Master (Vita Zahnfabrik, Germany), followed by
Vita Classical and 3D Master, which showed similar behavior.

The effect of gender in color selection is controversial in the literature.
Some studies reported no differences®' between males and females, while
others detected differences’*'® between them. It had been reported that women
have better chromatic perception, especially in red-green stimuli?®, while men
demonstrated better lightness perception’?°. In the present study, subjects were
challenged to match a large range of hues and lightness instead of specific ones,
which could benefit one gender. This fact might have balanced the differences. E.
g., A, B and D tabs from Vita Classical shade tabs and the right side ones in 3D
Master, (reddish hues), could benefit women. Yet, 3D Master three step method,

based in lightness could benefit men'*?°.

It can explain the absence of impact of
training for man with this shade guide, since initial evaluation might have benefit
them. Overall, major physiological variations between individuals in the central
visual field could mask male-female differences?®®, and yet, despite gender,
individuals demonstrated large variability®’, even intra-group®.

The ability of discriminate colors with different wavelengths may be affected

if the individual has a refractive error'®, since myopic subjects present too long
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eyeball, with light rays focused in front of the retina, and hyperopic subjects, the
opposite abnormality’’. Red/green matches decreased with increased myopia,

I*'. It could be attributed to red

while brightness levels tend to stay norma
sensitivity, due to prevalence of L-cones and accommodation®', what could
become an issue to visual color match to myopic observers, at least to shades A,
B and D (Vita Classical) and right side tabs (3D Master). The results of this
experiment, however, showed no statistical differences among refractive errors.
These results are in agreement with Huang, Wang and Chen'®, who tested
severely myopic and normal vision students on color stimuli implications on
graphics-based interface design, and found no difference between them, although
the errors were greater with green and blue stimuli, followed by the red ones. One
of the inclusion criteria was the use of glasses or contact lenses during test
execution, plus ophthalmologic appointment in less than a year for the refractive
errors groups. Although some effect in shade matching ability may be expected,
even with correction, it seemed to be negligible’. It can be assumed that if
refractive errors subjects did not wore corrective glasses or lenses, results could
be different. However, when effect of training was evaluated, hyperopic students
did not get their results improved, in spite of normal vision and myopic ones. It
could be attributed to the limited sample size (6). Low hyperopia prevalence in
population, varying from 6,3% to 19,3%"’, might clarify and justified the difficulties
of sample formation.

Dental students are considered an appropriate population to test shade-
matching abilities, because they form an uniform group of young adults, with
fewer systemic conditions that affect color perception, and yet, little or none

experience on shade selection®. To investigate dental students from different
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countries, in different geographic regions (hemisphere, climate, light spectrum
peculiarities), with different cultural and educational background allowed the
comparison between their shade selection ability. Moreover, multicenter studies
present high reliability of results®’. It is interesting to register that, despite the
above-related differences, the subjects’ performance was similar, repeated in both
countries, increasing the strength of the results. Moreover, any complementary
natural light that could have reached the room®, including differences in light
intensity and spectrum peculiarities due to geographical location, might not have
had any impact in color matching of Portuguese and Brazilian students.

Previous education has demonstrated to be influent on Vita Classical
shade matching, hence third grade students, without any color education,
acquired statistically significant smaller percentage of matches than the others,
who had had at least one class and delivered prosthesis to patients at their
universities. The impact of color education on visual method seems to be a

12212226 |n gpite of this, color education is lacking®® in Dental

consensus
graduation programs*. The majority of dental students from 15 different European
dental schools stated they wanted digital color education added to their
curriculum?®. American Dental Association’s Survey Center found out only 4.8% of
dental education is dedicated to Esthetic Dentistry, while details about educational
components, such as color science, shade selection techniques or protocols are
not available®.

Training had demonstrated a positive effect on tooth shade matching for
the Vita Classical and 3D Master?"®. In the present study, training of subjects

comprised a 50 minutes lecture developed and presented by one of the authors,

similar to previous studiesg’23, which used lecture about color associated or not to
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other programs. Training, in this study, improved color match percentage to all
groups except Portuguese, hyperopic and male (VP shade only) students.

The fact that training had no effect on color match skills on Portuguese
students may be explained by differences between the curricula of both
universities. While all Portuguese students had previous knowledge on “color?,
and had attended classes about “color selection”, only fourth and fifth grades
Brazilian students had had previous education on this theme. Besides that, both
countries share the same language, but they differ from the vocabulary to the
grammar, spelling and accent, which could possibly jeopardize the attention/
comprehension of the lecture presented in Brazilian Portuguese. And more, the
analysis contemplated only the increase on exact matches. It is possible to
assume that the color difference (AE) between paired tabs after training could be
smaller than before training, representing subjects learning, but wouldn’t be
detected with this methodology. These results certified that color education might
increase percentage of matches and develop shade-matching ability, with only 50
minutes lecture.

Overall, the mean percentage of matches in this study varied from 56.6%
to 79.7%. Bahanann® founded a mean percentage of matches of 36.3% for visual
method. This difference could be attributed to differences on methodology, as she
evaluated the combination of one natural tooth with the closest match in the
shade guide, and the present study matched all the tabs of both shade guide.
When comparing percentage of matches using only shade guides or using shade
tabs comparing with natural tooth, it has been found similar results for both
situations, to simple and moderate clinical cases®. However, to the subject be

considered competent in color discrimination, it has been established a matching
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parameter’® of at least 60% (poor), 75% (average) and 85% and above (superior).
Analyzing the results based on these criteria, all of the groups, but the hyperopic
presented poor competency before training, evolving to average after training for
Vita Classical. Hence, for 3D Master, all groups demonstrated poor competency in
both experimental times, with male group, although not demonstrating significant
statistical difference between before and after training, increased their means
close to the threshold of average competency (74.5%) after training. These results
confirmed that is room to improvement of these competences by means of
education™.

The present study showed that the subjectivity of the visual method might
not be a clinical concern in daily practice. Yet, human eye can detect small

3 visualize the tooth in all its complex geometry®, with

difference in colors”?
multilayered tissues’ and secondary color parameters® (opalescence,
fluorescence, translucency, metamerism). Therefore, any color match task will be
judged or by the patient®® or/and other observers, considering this complexity of
events. In other words, visual assessment is the parameter of success/failure of
the esthetic restorative procedure. The efficiency of visual color method may be
improved by color education, through the development of professional color
discrimination ability, making the observers responsible for color selection,

reproduction and evaluation, more capable than the layperson observer, who is

receiving the restorative treatment.

Conclusions

Previous education in color and training affected positively shade-matching

ability of dental students on shade guide pairing test.
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It demonstrates the importance of color-education in dentistry and the need
of life-long commitment with learning on color.
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Metodologia complementar

Figura 1: Escala de cor Vita Classical
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Teste simplificado de Ishihara
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Resultados For Ishihara Test (acima)

Visao de Cores Normal Deficiéncias para Visao vermelho-verde
esquerdaldireita esquerda direita
Acima 25 29 Acima |25 Spots
Meio 45 56 Meio [Spots 56
Ultimo 6 8 Ultimo |Spots Spots

Normas para publicagao (Journal of Dentistry)

The Journal of Dentistry is the leading international dental journal within the field
of Restorative Dentistry. Placing an emphasis on publishing novel and high-quality
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previously published in the Journal.
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reminded that if included images (e.g. Tables and Figures) have been previously
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unless a case is made by the corresponding author within the article cover
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involved in the work leading to the publication of the paper and should have
read the paper before it is submitted for publication.

Double-blind review
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question, and the essence of existing knowledge and understanding pertinent to
the issue. In keeping with the house style of Journal of Dentistry, the final
paragraph of the introduction should clearly state the aims and/or objective of the
work being reported. Prospective authors may find the following form of words to
be helpful: "The aim of this paper is to ..." Where appropriate, a hypothesis (e.g.
null or a priori) should then be stated.

Essential title page information

+ Title. Concise and informative. Titles are often used in information-retrieval
systems. Avoid abbreviations and formulae where possible.
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affiliation, including the country name and, if available, the e-mail address of each
author.

« Corresponding author. Clearly indicate who will handle correspondence at all
stages of refereeing and publication, also post-publication. Ensure that phone
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to date by the corresponding author.
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address at which the author actually did the work must be retained as the main,
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The title page should contain the following information:

- Title of paper
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- Up to 6 keywords

Spelling: International English.Authors are urged to write as concisely as
possible.The house style of Journal of Dentistry requires that articles should be
arranged in the following order: Title, Abstract, Introduction, Materials and
Methods, Results, Discussion, Conclusions, Acknowledgements, References,
Tables, Figures.

A cover letter should accompany the new manuscript submission, within which
the authors should indicate the significance of the work being submitted in a
statement no more than 100 words. A signed permission note (details below)
must also be included.

Abstract: should not exceed 250 words and should be presented under the
following subheadings: Objectives, Methods; Results; Conclusions (For Reviews:
Objectives; Data; Sources; Study selection; Conclusions). A 50 word 'Clinical
Significance' statement should appear at the end of the abstract advising readers
of the clinical importance and relevance of their work. These subheadings should
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appear in the text of the abstract. Please repeat the title of the article at the top of
the abstract page.
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question, and the essence of existing knowledge and understanding pertinent to
the issue. In keeping with the house style of Journal of Dentistry, the final
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work being reported. Prospective authors may find the following form of words to
be helpful: "The aim of this paper is to ..." Where appropriate, a hypothesis (e.g.
null or a priori) should then be stated.

Keywords: up to 6 keywords should be supplied.

Abbreviations and acronyms: terms and names to be referred to in the form of
abbreviations or acronyms must be given in full when first mentioned.

Units: Sl units should be used throughout. If non-Sl units must be quoted, the SI
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error or uncertainty (such as confidence intervals) given. Details about eligibility
criteria for subjects, randomization and the number of observations should be
included. The computer software and the statistical method(s) used should be
specified with references to standard works when possible (with pages specified).
See http://www.icmje.org/manuscript_1prepare.html for more detailed guidelines.
References: These should appear in the text in numerical order and should follow
a modified form of the Vancouver Reference system (details may be found at
http://www.icmje.org/index.html#reference. Please note that the house style of the
Journal of Dentistry is different from the standard Vancouver reference style in
that it includes a requirement:- to refer to the name of the Journal in full- to put the
name of the Journal in Italics- to put the volume number in bold

Examples as follows:

Journal articles

Lynch CD, Frazier KB, McConnell RJ, Blum IR, Wilson NHF. State-of-the-art
techniques in Operative Dentistry: contemporary teaching of posterior composites
in UK and Irish dental schools. British Dental Journal 2010; 209: 129 - 36.

Wilson NHF, Mjér I. The teaching of class | and class Il direct composite
restorations in European dental schools. Journal of Dentistry 2000; 28: 15-21.
Please note that in-press/ accepted articles that are awaiting assignment of page
numbers should be cited including their DOI number (Digital Object Identifier), for
example:

Books

Lynch CD. Successful posterior composites. London: Quintessence Publishing
Co., 2008.

Book chapters

Phillips SJ, Whisnant JP. The role of dentine under restorations. In: Laragh JH,
Brenner BM, editors. The science of restorative dentistry. 2nd ed. Oxford:
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Elsevier; 2003. p.266-78.

If there are seven or more authors please list the first six and et al., otherwise list
all authors. Journal titles should be given in full. If websites are used as
references, the full URL should be cited, along with the date on which it was
accessed.

lllustrations: should be submitted electronically using appropriate commercial
software.

Prospective authors should follow the relevant guidelines (available from:
http://www.elsevier.com/artworkinstructions). In addition, it is noted that while
authors sometimes need to manipulate images for clarity, manipulation for
purposes of deception or fraud will be seen as scientific ethical abuse and will be
dealt with accordingly. For graphical images, journals published by Elsevier apply
the following policy: no specific feature within an image may be enhanced,
obscured, moved, removed, or introduced. Adjustments of brightness, contrast, or
color balance are acceptable if and as long as they do not obscure or eliminate
any information present in the original. Nonlinear adjustments (e.g. changes to
gamma settings) must be disclosed in the figure legend.

Journal abbreviations source Journal names should be abbreviated according
to the List of Title Word Abbreviations: http://www.issn.org/services/online-
services/access-to-the-ltwa/.

Video data 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 relate to the video file's content. In order to ensure that your
video or animation material is directly usable, please provide the files in one of our
recommended file formats with a preferred maximum size of 50 MB. Video and
animation files supplied will be published online in the electronic version of your
article in Elsevier Web products, including ScienceDirect:
http://www.sciencedirect.com. 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 at
http://www.elsevier.com/artworkinstructions. 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.

Supplementary data Elsevier accepts electronic supplementary material to
support and enhance your scientific research. Supplementary files offer the author
additional possibilities to publish supporting applications, high-resolution images,
background datasets, sound clips and more. Supplementary files supplied will be
published online alongside the electronic version of your article in Elsevier Web
products, including ScienceDirect: http://www.sciencedirect.com. In order to
ensure that your submitted material is directly usable, please provide the data in
one of our recommended file formats. Authors should submit the material in
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electronic format together with the article and supply a concise and descriptive
caption for each file. For more detailed instructions please visit our artwork
instruction pages at http://www.elsevier.com/artworkinstructions.

Submission checklist The following list will be useful during the final checking of
an article prior to sending it to the journal for review. Please consult this Guide for
Authors for further details of any item.

Ensure that the following items are present: One author has been designated
as the corresponding author with contact details:

+ E-mail address

* Full postal address

* Phone numbers

All necessary files have been uploaded, and contain:

+ Keywords

« All figure captions

« All tables (including title, description, footnotes)

Further considerations

+ Manuscript has been 'spell-checked' and 'grammar-checked'

* References are in the correct format for this journal

« All references mentioned in the Reference list are cited in the text, and vice
versa

+ Permission has been obtained for use of copyrighted material from other sources
(including the Web)

« Color figures are clearly marked as being intended for color reproduction on the
Web (free of charge) and in print, or to be reproduced in color on the Web (free of
charge) and in black-and-white in print

« If only color on the Web is required, black-and-white versions of the figures are
also supplied for printing purposes For any further information please visit our
customer support site at http://support.elsevier.com.

Analise Estatistica
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