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RESUMO

Estudos longitudinais avaliando recessdo gengival (RG) sdo escassos na literatura e
possuem como caracteristica em comum terem utilizado amostras de conveniéncia, o que
compromete a validade externa de seus resultados. O objetivo deste estudo foi estimar a
incidéncia e a progressdo de RG por um periodo médio de 4 anos e associar a fatores de risco
e de prognostico. Dois artigos sdo apresentados na tese, um com analises exclusivamente no
nivel do individuo e outro com andlises multiniveis. Este trabalho teve inicio com a
constituicdo de uma amostra representativa da cidade de Porto Alegre, obtida por meio de
uma amostragem aleatoria proporcional de multiplos-estagios baseada na renda mensal dos
chefes de familia. A amostra inicial consistiu-se de 1023 individuos (398 homens e 625
mulheres) dentados e 202 desdentados. Apds cerca de 4 anos, 407 individuos dentados e 7
desdentados (40,5%) participaram novamente. Destes, apenas os que possuiam ao menos 4
dentes foram incluidos nestas analises, gerando uma amostra de 385 individuos (131 homens
e 254 mulheres). Através de uma entrevista, utilizando um questionario estruturado, foram
coletados dados demograficos e comportamentais. O exame clinico foi realizado com o
auxilio de uma cadeira dobravel e sob luz artificial por quatro examinadores treinados e
calibrados. Calculo, sangramento gengival e RG foram mensurados em quatro sitios por
dente, de todos os dentes permanentes presentes. Do total, 51,5% e 42,8% dos individuos
tiveram incidéncia de >2 dentes com RG >2mm e >3mm, respectivamente. A progressao da
média de RG foi de 0,70mm. Nas analises multivaridveis pode-se observar que: menor faixa
etaria, género feminino, baixo nivel socioeconomico e fumantes expostos a >20 packyears
tiveram maior risco de incidéncia de RG; menor faixa etaria, baixo nivel socioecondémico,
sobrepeso ¢ obesidade foram fatores de risco para maior média de progressio de RG. O
percentual de sitios com RG >1mm aumentou de 42% para 51%. Calculo, posi¢cdo da margem
gengival no exame basal, tipo de dente, arcada, idade, nivel socioeconomico, frequencia de
escovagao autorreportada e periodontite foram fatores de prognostico para RG. Tipo de dente,
arcada, idade, sexo, nivel socioecondmico e periodontite foram associados com incidéncia de
RG. Pode-se concluir que a populacdo estudada possui elevados indices de incidéncia e
progressdo de RG. Idade, sexo, nivel socioecondmico, fumo e obesidade foram identificados
como fatores de risco no nivel do individuo para o surgimento da RG e/ou afetaram o seu
curso e evolugdo. No nivel do sitio e do dente, diferentes variaveis explicaram novos casos de
recessdo comparando a progressao de recessao ja existente.

Palavras chave: recessao gengival, epidemiologia, fatores de risco, estudo longitudinal.



ABSTRACT

Longitudinal studies evaluating gingival recession (GR) are scarce in the literature and
share as a common feature the use of convenience samples, which affect the external validity
of the results. The objective of this study was to estimate the GR incidence and progression
for a mean period of 4 years and to associate risk and prognostic factors. Two articles are
presented in the thesis, one with analyzes exclusively at the individual level and the other with
multi-level analyzes. This research began in 2011 by constituting a representative sample of
Porto Alegre, obtained through a proportional random sampling of multiple stages based on
the monthly income of heads of the family. The initial sample consisted of 1023 individuals
(398 men and 625 women) dentate and 202 edentulous. After 4 years, 407 dentate and 7
edentulous subjects (40.5%) participated again. Of these, only those who had at least 4 teeth
were included in the analysis, generating a sample of 385 individuals (131 men and 254
women). Through an interview using a structured questionnaire, demographic and behavioral
data were collected. The clinical exam was carried out using a foldable chair under artificial
light conducted by four calibrated and trained examiners. Calculus, gingival bleeding and GR
were obtained in four sites by tooth, on all permanent teeth. 51.5% and 42.8% of the
individual had incidence of >2 teeth with GR >2mm and >3mm, respectively. The mean
progression of GR was 0.70 mm, over the four years. In the multivariate analysis, it can be
observed that lower age, female gender, low socioeconomic status, smokers exposed to >20
packyears and individuals without periodontitis had a higher risk of GR incidence; lower age,
low socioeconomic status, overweight and obesity, dental calculus, less recession at the
baseline and periodontitis were risk factors for higher progression of mean GR. The
percentage of sites with GR >Imm increased from 42% to 51%. 45% of all sites had no
change in GR over the follow-up period. Supragingival calculus, baseline position of the
gingival margin, tooth type, arch, age, socioeconomic status, self-reported brushing frequency
and periodontal status were found to be prognostic factors for GR. Tooth type, arch, age, sex,
socioeconomic status and periodontitis were associated with incident GR. It can be concluded
that the studied population has high rates of incidence and progression of GR. Age, gender,
socioeconomic status, smoking and obesity were identified as risk factors at the individual
level for the establishment of GR and / or affected its course and evolution. At the site and
tooth level, different variables explained new cases of recession by comparing the progression
of the existing recession.

Key words: gingival recession, epidemiology, risk factors, longitudinal study.



APRESENTACAO

A presente tese de doutorado ¢ parte da trajetoria académica do aluno Fernando Silva

Rios, graduado em Odontologia pela Universidade Federal do Rio Grande do Sul. Nesta

mesma instituicdo, obteve o grau de Mestre em Clinicas Odontoldgicas - Periodontia ao

defender a dissertacdo intitulada Epidemiologia da Recessdo Gengival. Durante sua formacao

de doutor, participou de dois macro-projetos:

Estudo Epidemiolégico Longitudinal das Condigdes de Saude Bucal em Idosos e
Adultos de Porto Alegre: acompanhamento de 4 anos.
Comparacao dos efeitos dos tratamentos cirtirgico e ndo cirtirgico da perimplantite

sobre desfechos locais e sistémicos: ensaio controlado randomizado de 12 meses.

Durante sua jornada académica, produziu os seguintes artigos:

Rios, F. S., Costa, R. S., Moura, M. S., Jardim, J. J., Maltz, M. & Haas, A. N. (2014)
Estimates and multivariable risk assessment of gingival recession in the population of
adults from Porto Alegre, Brazil. J Clin Periodontol 41, 1098-1107.
doi:10.1111/jcpe.12303

Costa, R. S., Rios, F. S., Moura, M. S., Jardim, J. J., Maltz, M. & Haas, A. N. (2014)
Prevalence and risk indicators of dentin hypersensitivity in adult and elderly
populations from Porto Alegre, Brazil. J Periodontol 85, 1247-1258.
do0i:10.1902/j0p.2014.130728

Haas, A. N., Gaio, E. J., Wagner, M. C., Rios, F. S., Costa R. dos, S., Rosing, C. K.,
Oppermann, R. V., Albandar, J. & Susin, C. (2015) A population-based cohort study
of oral health in South Brazil: The Porto Alegre Study. Rev Bras Epidemiol 18, 515-
519. doi:10.1590/1980-5497201500020018.

Wagner, T. P., Costa, R. S., Rios, F. S., Moura, M. S., Maltz, M., Jardim, J. J. & Haas,
A. N. (2016) Gingival recession and oral health-related quality of life: a population-
based cross-sectional study in Brazil. Community Dent Oral Epidemiol 44, 390-399.
doi:10.1111/cdoe.12226.

Futuras publicagdes estdo planejadas, frutos de projetos nos quais o candidato se

envolveu durante o doutorado:

Prevaléncia e indicadores de risco a carie coronaria, carie radicular e erosdo dentaria.



Incidéncia e fatores de risco a carie coronaria, carie radicular e erosdo dentaria.
Associagdo entre condigdes periodontais e atividade fisica autorreportada: estudo
epidemioldgico populacional transversal.

Incidéncia e indicadores de risco de gengivite em adultos e idosos de Porto Alegre:
estudo longitudinal de 5 anos.

Comparacao dos efeitos dos tratamentos cirtirgico e ndo cirtirgico da perimplantite

sobre desfechos locais e sistémicos: ensaio controlado randomizado de 12 meses.



SUMARIO

APRESENTACAO ..ottt et e et et et ee et ee et et eeeeraeas 8
L. INTRODUGAO ...ttt e ettt et ee e een e 11
2. JUSTIFICATIVA ...ttt et et sttt e ens 13
3. OBIETIVOS ...ttt et sttt et 14

3.1, ODBJELIVO GETAL..cciiiiiieiiiiie ettt et te e et e e e et ee e e et e ae e arae e e eerbeae e raae e e 14

3.2, ODbjetivOS €SPECITICOS ..uuuririeiiiie ettt et ee e et e et te e e eette e e e ee e e saeteeeeeseeeeeeas 14
4. REVISAO DE LITERATURA .......oomitiuiiieieeteeeeee et 15

4.1.  Ocorréncia de 1ecessA0 ZENZIVAL .........cevviuiiiiiiiiiiieeiiiee et e et e e seee e e serae e 15

4.2. Indicadores de risco para recessao gengival .........ccoceieeriiiiieiiiiieeeie e 16

4.3. Incidéncia e progressao de recessdo gengival .........cccceeeeecvirieieiiiieeeeiieeeeseee e 17
5. ARTIGO CIENTIFICOS .....cooiiimiieeeieeeeeeeeeeeee e, 22
0. ARTIGO L ..o ettt sttt et ens 23
7. ARTIGO IL ..t ettt sttt et e ens 43
8. CONSIDERACOES FINAIS ..ottt oottt 63
REFERENCIAS BIBLIOGRAFICAS.......ccooiiuiiiiiirerieniseienseieesesee s eseseesenes 67
Anexo 1 — Termo de Consentimento Livre € Esclarecido ..........coccueevvieiiniiinieinnieeniiiees 74
Anexo 2 — Questionario TESPONACIILES ........ceeiuuieeeriiieeeiiieeeeeieeeeeeee e e et eeeeeeeeeee e e eeneeeens 76
Anexo 3 — Questionario NAO TESPONAEIILE ......ccvveeieeirieeeiiiieeeeteeeeeriieeeeeraee e rrreeeeeeraeeeenenes 79
ANex0 4 — Ficha CHNICA.......coooiiiiiiiiiiiiiiic e e 81

Anexo 5 — Carta de aprovag@o do comité de EtiCa.........ccovviiieeeviieeiiiieeeeieee e e e e 84



11

1. INTRODUCAO

A recessdo gengival (RG) ¢ definida como o deslocamento da gengiva marginal
apicalmente a juncdo amelocementaria (Cortelli et al., 2005), podendo ser localizada ou
generalizada e estar associada a um ou mais sitios (Kassab e Cohen, 2003).

Varios fatores podem contribuir para o aparecimento da RG: deficiéncia de osso
alveolar no sitio, posicdo atipica do dente no arco, inser¢do anormal do freio labial,
movimentacao ortoddntica e escovacgdo traumatica. Um outro mecanismo para o surgimento
da recessdo ¢ através da perda de inser¢do clinica resultante da doenga periodontal (Kassab e
Cohen, 2003). Em consequencia disso, RG ¢ associada a indicadores de risco comuns também
a periodontite, como idade, habitos de higiene e fumo (Lde et al., 1992; Albandar e Kingman,
1999; Susin, Haas, et al., 2004; Holtfreter et al., 2009; Sarfati et al., 2010; Rios et al., 2014).

O estado da arte mostra que RG ¢ indicador de risco para cérie radicular (Ritter ef al.,
2010; Moura, 2014), hipersensibilidade dentinaria (West et al., 2013; Costa et al., 2014) e
qualidade de vida relacionada a satde bucal (Wagner et al., 2016), sendo motivo de
preocupacdo por parte dos pacientes devido ao medo de perder o dente, aparéncia
desagradavel e conotacdo com idade (Smith, 1997). Desta forma, conhecer melhor a RG,
identificando fatores de risco e individuos suscetiveis, permite a realizagdo de medidas de
prevencao mais eficazes, com o potencial de impactar também em outras condigdes.

A epidemiologia ¢ o estudo da distribui¢do e dos determinantes dos estados de satde
ou eventos de populacdes especificas, e a aplicagdo desse conhecimento no controle dos
problemas de saude. Uma das estratégias epidemioldogicas de pesquisa sdo os estudos
longitudinais, os quais contribuem de forma muito valiosa para a compreensdo cientifica da
causalidade da doenca (Porta, 2014).

Enquanto estudos transversais permitem apenas a verificagdo de frequéncias, estudos
longitudinais destinam-se a estudar um processo ao longo do tempo para investigar mudangas,
ou seja, refletem uma sequéncia de fatos. Podem ser divididos sumariamente em dois tipos:
prospectivo ou retrospectivo. O estudo prospectivo acompanha pacientes ao longo do tempo
e, desta forma, costuma ser mais preciso, pois se tem maior controle da padronizacdo e
qualidade das informagdes colhidas, porém como desvantagem ha maior perda de dados, além
de ser mais demorado e oneroso. Ja o estudo retrospectivo ¢ baseado em dados de periodos

passados (Hochman et al., 2005).
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A incidéncia ¢ medida pela propor¢do de um grupo inicialmente livre de uma condigdo
clinica, e que a desenvolve depois de um periodo determinado de tempo. Fator de risco ¢
qualquer condicdo que aumente a probabilidade de ocorréncia de uma doenga ou agravo a
saude, confirmada por sequéncia temporal. Por possibilitar ao pesquisador avaliar a etiologia
e a evolucdo da doenga, os estudos longitudinais prospectivos sdo os mais indicados para
mesurar incidéncia e detectar fatores de risco (Fletcher et al., 2003).

Entre junho de 2011 e junho de 2012, foi realizado um levantamento populacional
tendo por objetivo verificar prevaléncia e indicadores de risco para recessdo gengival em uma
amostra de 1023 individuos, representativa da cidade de Porto Alegre, selecionada através de
uma amostragem aleatéria proporcional de multiplos-estagios. Dentre seus resultados, este
estudo encontrou associacdo de algumas variaveis independentes com RG, que demonstraram
serem potenciais indices de acompanhamento em estudos futuros para sua comprovagao como
fatores de risco & RG. Um componente longitudinal foi incorporado ao estudo transversal

inicial, constituindo o presente trabalho.
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2. JUSTIFICATIVA

O conhecimento atual sobre incidéncia, progressdo e fatores de risco para recessdao
gengival estd fundamentado em resultados de estudos que utilizaram amostras de
conveniéncia, com caracteristicas particulares, semelhantes entre si, porém bastante distintas
da comunidade em geral, dificultando sua validade externa. Essa dificuldade pode ser
verificada especialmente quando essas amostras compostas ou por estudantes de odontologia
ou por individuos com alto padrdo de higiene bucal e acesso a servigos odontologicos sdao
comparadas a populagdes de nacdes mais pobres, como ¢ o caso dos paises da América
Latina.

Além disso, as peculiaridades metodologicas destes estudos levam a percentuais de
incidéncia, padrdes de progressio e fatores de risco relacionados a uma RG
predominantemente vestibular, ligada a trauma mecanico, causada principalmente por
escovacdo traumatica. Este fato difere da realidade esperada a nivel populacional, em que a
RG esta associada a doenga periodontal, ndo sendo restrita a um tnico sitio, o que fica ainda
mais evidente em paises em desenvolvimento, cuja ocorréncia de periodontite ¢ bastante
elevada.

Em termos epidemiologicos, faltam estudos de acompanhamento, que permitam
estabelecer relagdes de causa e efeito, possibilitando um melhor entendimento da RG. Este ¢ o
primeiro estudo longitudinal de base populacional a investigar a incidéncia, progressdo e
fatores de risco a RG em uma populagdo urbana latino-americana. Os resultados deste
trabalho melhoram a compreensao da etiologia e evolugdo da RG e tém a capacidade de servir

como base para estratégias de promocao de saude.
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3. OBJETIVOS

3.1. Objetivo geral

Estimar a incidéncia e a progressao de RG e fatores de risco e de progndstico em uma

amostra representativa de individuos acima de 35 anos de idade da cidade de Porto Alegre.

3.2. Objetivos especificos

e Estimar a incidéncia, extensdo e gravidade das mudangas na RG;
o Identificar fatores de risco para casos incidentes de RG;
o Identificar fatores de prognostico para casos com RG ja instalada;

e Estudar fatores de risco e de prognostico nos niveis do sitio, dente e individuo.
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4. REVISAO DE LITERATURA

Neste capitulo serd apresentada uma revisdo da literatura do tema Epidemiologia da
Recessdao Gengival, com o objetivo de estudar o estado da arte, apresentando os principais

trabalhos desenvolvidos nesta area.
4.1. Ocorréncia de recessao gengival

A literatura sobre a epidemiologia periodontal mostra uma alta prevaléncia de recessao
gengival ao redor do mundo (Albandar e Kingman, 1999; Susin, Haas, et al., 2004; Sarfati et
al., 2010; Rios et al., 2014). Nos Estados Unidos, 58% dos individuos de 30 a 90 anos
apresentaram RG >1mm em pelo menos um dente. Quanto a extensao o valor foi de 22,3% de
dentes por individuo (Albandar e Kingman, 1999). Na Franca foi observada uma prevaléncia
de 84,6% de RG vestibular em uma amostra com faixa etaria entre 35 e 65 anos de idade.
24,6% destes individuos tiveram >10 dentes com RG (Sarfati ef al., 2010). No Brasil, dois
estudos de base populacional acessaram recessdo gengival como desfecho primario. O
primeiro deles, realizado na regido metropolitana de Porto Alegre, em uma amostra de 14 a
103 anos de idade, mostrou que 83,4% dos individuos e 43,5% de dentes por individuo
tinham RG >Imm (Susin, Haas, et al., 2004). No segundo estudo, conduzido na cidade de
Porto Alegre em individuos de >35 anos, RG foi um achado universal. Valores de extensio
também foram elevados: em torno de 70% de dentes por individuo tinham RG >1mm (Rios et
al., 2014).

Ao analisar esses numeros, pode ser verificado que os valores de prevaléncia e
extensdo relatados no estudo norte americano sdo consideravelmente mais baixos se
comparados aos encontrados nos demais levantamentos. Uma possivel explicagdo para isso €
o fato de o estudo conduzido por Albandar e colaboradores ter utilizado dados do NHAMES
III, um levantamento nacional de nutri¢do e satde realizado nos Estados Unidos que utilizou
um protocolo parcial de exame periodontal. A utilizagdo deste protocolo resulta em valores
subestimados de perda tecidual periodontal (Susin et al, 2005; Albandar, 2011). Outro
aspecto a ser ressaltado é o de que os resultados mostrados pelo estudo francés sdo
considerando apenas o sitio vestibular, o qual possui maiores valores de prevaléncia e
severidade de RG se comparado a um sitio proximal, em paises desenvolvidos (Loe et al.,

1992; Albandar e Kingman, 1999; Thomson et al., 2000; Sarfati et al., 2010).
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Outros dois estudos de base populacional avaliaram RG, porém de forma secundaria e
superficial. O primeiro deles, através de uma coorte de nascimento de 26 anos realizada em
Dunedin, verificou que 70% da amostra tinham ao menos um dente com RG >1mm. Quanto a
extensdo, 20% dos sitios vestibulares, em média, tinham RG >1mm. Este percentual foi de
1% para os sitios mésio-vestibular e disto-lingual (Thomson et al., 2000). O outro estudo foi
um levantamento realizado na Pomerania, o qual relatou apenas valores de média de RG de

acordo com a idade (Holtfreter et al., 2009).

4.2. Indicadores de risco para recessio gengival

Existem alguns indicadores de risco para RG ja bem estabelecidos na literatura
mundial, dentre eles destacam-se a idade, género masculino, fumo e calculo supragengival
(Loe et al., 1992; Albandar e Kingman, 1999; Susin, Haas, et al., 2004; Holtfreter et al.,
2009; Sarfati et al., 2010; Rios et al., 2014).

De acordo com o aumento da faixa ectaria sdo observados, de forma consistente,
maiores valores de prevaléncia, extensdo e severidade de RG (Lde et al., 1992; Albandar e
Kingman, 1999; Susin, Haas, et al., 2004; Holtfreter et al., 2009; Rios et al., 2014). Através
de modelos multivariados, idade foi identificada como fator preditivo para maior extensdo e
severidade de RG vestibular (Sarfati ef al., 2010) e associada com maiores chances de ter RG
em diferentes limiares. Além disso, a cada ano a mais de idade aumentou em 0,06 ¢ 0,05mm
na média de RG considerando todos os sitios e apenas o sitio vestibular, respectivamente
(Rios et al., 2014).

O género masculino também tem sido consistentemente associado com maior
prevaléncia, extensdo e severidade de RG (Albandar e Kingman, 1999; Susin, Haas, et al.,
2004; Sarfati et al., 2010; Rios et al., 2014). Em Porto Alegre, homens tiveram duas vezes
maior chance de ter RG >3mm e 0,5mm maior média de RG quando comparado as mulheres
(Rios et al., 2014). Este indice também foi apontado como fator preditivo para extensdo e
severidade de RG vestibular (Sarfati et al., 2010).

O fumo ¢ considerado um fator de risco a periodontite, e este dado ¢ suportado por
uma vasta literatura (Ismail et al., 1990; Beck et al., 1997; Gelskey, 1999; Machtei et al.,
1999; Schiétzle et al., 2003; Gilbert et al., 2005; Haas et al., 2012). Quanto a RG, Susin e
colaboradores verificaram que individuos fumantes pesados tiveram trés vezes maior chance

de ter RG >3mm em >15% dos seus sitios quando comparados a individuos ndo fumantes
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(Susin, Haas, et al, 2004). Através de modelos multivariados, outros estudos também
encontraram associacao de fumo e RG (Sarfati et al., 2010; Rios et al., 2014).

Variaveis relacionadas a higiene bucal sdo frequentemente associadas a ocorréncia de
RG (Susin, Haas, et al., 2004; Sarfati et al., 2010; Rios et al., 2014). Dentre elas, destaca-se o
calculo supragengival. Em Porto Alegre, individuos que tinham >40% de seus sitios com
calculo tiveram quase duas vezes maior chance de ter RG >5mm, quando comparados a
individuos com <20% de sitios com calculo supragengival (Rios et al, 2014). Estudos
indicam também que indices elevados de placa e sangramento gengival estdo associados a
maior severidade de RG (Sarfati et al., 2010; Rios et al., 2014). Por outro lado, melhores
habitos de higiene bucal estdo relacionados a menores valores de recessdo: individuos que
relataram escovar os dentes trés vezes ou mais ao dia tiveram chance 40% menor de ter RG
>5mm quando comparados a individuos que escovavam <1 vez ao dia. Além disso, realizar
limpeza proximal impactou em uma média de recessao 0,3mm menor (Rios et al., 2014).

Raga negra, alto nivel educacional, visitar o dentista de forma regular e maior numero
de dentes perdidos s@o outras variaveis também relacionadas a maiores percentuais de RG

(Susin, Haas, et al., 2004; Sarfati et al., 2010; Rios et al., 2014).

4.3. Incidéncia e progressio de recessiao gengival

Na Tabela 1 estdo resumidas as caracteristicas metodologicas e os principais achados
dos cinco estudos longitudinais encontrados apds analise da literatura da RG das ultimas duas
décadas (Serino et al., 1994; Ship e Beck, 1996; Daprile et al., 2007; Matas et al., 2011;
Agudio et al., 2016). Porém, a interpretagdo de seus resultados deve ser feita com cautela. Ao
analisar as amostras destes cinco estudos, pode ser visto que todas elas tém como
caracteristica em comum serem de conveniéncia. Além disso, trés destas amostras foram
compostas por profissionais ligados a area da odontologia (Serino et al., 1994; Daprile et al.,
2007; Matas et al., 2011), outra era constituida por individuos com visitas regulares ao
dentista ao longo do estudo (Ship e Beck, 1996) e a ultima era formada por individuos com
alto padrdo de higiene bucal e sem sinais de doen¢a periodontal ativa (Agudio et al., 2016).
Desta forma, a amostra destes estudos ndo ¢é representativa da comunidade em geral e, sendo
assim, seus achados ndo podem ser extrapolados.

Daprile e colaboradores relataram valores de incidéncia de RG no seu estudo: dentre
os individuos que ndo apresentavam recessao no baseline, 67% desenvolveram RG ao longo

de cinco anos (Daprile et al., 2007). J& Matas e colaboradores mostraram a mudanga nos
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valores de extensao ao longo do estudo: a média do nimero de dentes por individuo com RG
passou de 5,1(exame inicial) para 6,6 apos 10 anos de acompanhamento (Matas et al., 2011).
Outros estudos relataram valores de incidéncia no nivel de sitio, os quais foram bastante
discrepantes, variando de 33 a 83% (Serino et al., 1994; Agudio et al., 2016). Quanto a
distribuigdo intrabucal, molares apresentaram um maior nimero de novas recessdes (Daprile
et al.,2007; Matas et al., 2011).

Os valores de progressdao de RG encontrados na literatura também sdo discrepantes.
Os sitios que ja tinham recessdao no baseline e que sofreram progressao variaram de 22 a 87%
(Serino et al., 1994; Daprile et al., 2007; Agudio et al., 2016). Alguns estudos expressaram
seus resultados através da média de recessdo e, nestes casos, a progressao variou de 0,24 a
0,41mm (Ship e Beck, 1996; Matas et al., 2011).

Dados sobre incidéncia e progressdo de RG sdo escassos na literatura. Além disso, as
discrepancias metodologicas dos estudos e, principalmente, a heterogeneidade na forma de
descrever seus resultados dificultam a andlise destas estimativas, tornando praticamente
impossivel confrontar valores obtidos por diferentes estudos com o objetivo de comparar
populacdes.

Um estudo longitudinal classico da literatura periodontal, conduzido por Loe e
colaboradores, também analisou RG. Neste estudo, os autores acompanharam por 20 anos
duas amostras bastante distintas. Uma delas era composta por estudantes noruegueses com
acesso a servigos de saude odontologicos e com habitos de higiene bucal adequados. A outra
era constituida por plantadores de cha do Sri Lanka que nunca tinham tido acesso a qualquer
servico odontoldgico e que basicamente desconheciam escovagdo dentaria como hébito de
higiene. Ao avaliar os resultados das duas amostras separadamente, os autores relataram que
os estudantes noruegueses apresentaram indices de placa e inflamagdo gengival extremamente
baixos, € que a ocorréncia de RG foi praticamente restrita as faces vestibulares. Ja os
plantadores de cha do Sri Lanka tiveram altos indices de placa e gengivite, ¢ sua RG foi
generalizada. Os autores concluiram entdo que estas duas amostras apresentaram dois tipos de
recessdo: uma relacionada a fatores mecanicos, como a escovacdo dentaria, € a outra
relacionada a doenga periodontal (Loe et al., 1992).

Uma revisao sistematica recentemente conduzida por Chambrone e Tatakis, teve como
objetivo avaliar os resultados a longo prazo de recessdes ndo tratadas e quais os fatores que
influenciam na progressao de RG. Os autores concluiram que individuos com boa higiene oral
apresentaram maior progressdo de RG vestibular. Por outro lado, a presenga e / ou maior

largura de gengiva queratinizada diminuiu a probabilidade de progressdo ou desenvolvimento
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de uma nova RG. Além disso, verificaram também que RG existente ou em progressdo nao
conduzem a perda dos dentes. Porém, os autores ressaltaram que suas conclusdes foram
baseadas em um limitado nivel de evidéncia, pois nenhum dos estudos incluidos foi
considerado de alta qualidade metodoldgica ou com baixo risco de viés (Chambrone e

Tatakis, 2016).



Tabela 1. Estudos longitudinais sobre progressao de recessdo gengival.
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Autor, ano de Amostra Tempo Achados descritos Risco para progressio de RG
publicacio
Serino, 1994 Conveniéncia 12 anos Dentre os sitios que ndo apresentavam Perda de inser¢do proximal foi associada com
225 regular dental care recessao no baseline, 33% desenvolveram recessdo vestibular.
attendants RG. Inflamacg8o gengival no sitio vestibular teve
18 a 65 anos 87% dos sitios que apresentavam recessao associa¢do negativa com o desenvolvimento de
Alto padrao de higiene bucal no baseline tiveram aumento da RG. RG.
Visitas regulares ao dentista Houve um aumento de 12% dos sitios Os dentes mais afetados foram premolares e
ao longo do estudo vestibulares apresentando RG. molares no arco superior e premolares e incisivos
no arco inferior.
Ship, 1996 Conveniéncia 10 anos RG aumentou 0,41mm, em média, ao longo  Idade esteve associada com aumento na recessao
95 individuos do estudo. ao longo do tempo.
29 a 76 anos
Visitas regulares ao dentista
ao longo do estudo
Daprile, 2007 Conveniéncia 5 anos O ntimero de individuos com a0 menos uma
23 dentistas recém formados recessao vestibular aumentou de 47,8% para
23 a 25 anos 82,6%.

No baseline, foram
examinados no seu primeiro
ano de faculdade
Nenhum individuo usava
aparelho ortoddntico e nem
possuia restauragdo proxima
a margem gengival

O numero de recessdes encontradas, tanto
RG=1mm quanto RG>1mm, dobraram apos
5 anos.



Matas, 2011 Conveniéncia
40 dentistas
32 a 44 anos
No baseline, foram
examinados no seu ultimo

ano de faculdade

Agudio, 2016 Conveniéncia
47 individuos
36 a 73 anos
Alto padrao de higiene bucal
e sem sinais de doenga
periodontal ativa
Estudo de boca dividida em
que os sitios tratados com
recobrimento gengival foram
comparados aos sitios
homologos contralaterais nao
tratados, ao longo do tempo
Retrospectivo

85% dos estudantes tinham ao menos um
dente com recessdo gengival no baseline. 10
anos depois, esta prevaléncia se manteve.
Porém, a média de numero de dentes por
pessoa no exame inicial que era de 5,1,
aumentou para 6,6 no segundo exame
(p=0,048).

10 anos

A média de recessdao no exame I foi de
1,59mm e passou para 1,83 no exame II
(p=0,004).

18 a35
anos

Desfechos dos sitios ndo tratados
37%, 9% e 2% dos sitios tiveram aumento
de RG de 1mm, 2mm e 3mm,
respectivamente, ao longo do tempo.
52% dos sitios ndo tiveram progressdo de
RG (11% com redugao da recessdo e 41%
sem alteracdo).

Apenas quatro dos 24 sitios sem recessao no
baseline nao desenvolveram RG ao longo
do tempo.

O percentual de sitios com
hipersensibilidade passou de 14%, no
baseline, para 22%, ao final do periodo de
acompanhamento.
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Molares apresentaram um maior nimero de novas
recessdes, vestibular e lingual, no exame dois.
Caninos apresentaram um maior niimero de
recessOes persistentes (RG que ja estavam no
baseline e continuaram presentes ap6s 10 anos).
Profundidade de sondagem esteve associada com
progressao de recessdo vestibular, enquanto que
gengiva queratinizada foi um fator de protecao.
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Abstract
Aim: To assess the incidence of gingival recession (GR) over an average follow-up of 4

years and its risk factors in an adult Brazilian population.

Materials and methods: Baseline data was obtained from a multi-stage probabilistic
representative sample of 1023 individuals 35 years and older living in Porto Alegre.
After 4 years, 407 dentate subjects (39.7%) were re-examined. For this analysis, only
those with >4 teeth were included (n=385). Demographic/behavioral data were collected
using a structured questionnaire. Clinical examination was carried out using a bendable
chair under artificial light by four calibrated examiners inside the house of participants.
GR was recorded in four sites per tooth, from all teeth. Mean GR was modeled using

multiple linear regression and relative risks (RR) were estimated by Poisson regression.

Results: Overall, 51.5% and 42.8% of the individual had incidence of >2 teeth with GR
>2mm and >3mm, respectively. The mean progression of GR was 0.70 mm. For
incidence of >2 teeth with GR >2mm, multiple analysis showed that 50-59 years-old
(RR=0.72, CI= 0.58-0.90) and elderly (RR= 0.59, CI= 0.45-0.80) had lower risk than
younger individuals (35-49 years-old); men (RR= 0.81, CI= 0.64-1.00) had lower risk
than women. High socioeconomic status decreased 43% the risk of an incidence of >2
teeth with GR >3mm (RR= 0.57, CI= 0.40-0.83), and in smokers (>20 packyears) this
risk increased by 37% (RR= 1.37, CI= 1.06-1.79). Younger age, low socioeconomic

status, and overweight/obesity had approximately 0.2mm higher mean GR progression.

Conclusion: The studied population had high rates of incidence of GR. Age, sex,
socioeconomic status, smoking and obesity were identified as risk factors for incidence

of GR.
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Introduction

Gingival recession (GR) is defined as the displacement of the gingival margin
apically to the enamel-cemental junction (AAP 2001). GR is highly prevalent around the
world and has been associated with some risk indicators, most of them common to
periodontitis, such as age, oral hygiene habits and smoking (Loe et al. 1992, Albandar
and Kingman 1999, Susin et al. 2004, Holtfreter et al. 2009, Sarfati et al. 2010, Rios et
al. 2014).

Longitudinal studies recently published showed a marked increase in GR
prevalence, extension and severity during various monitoring periods (Serino et al. 1994,
Ship and Beck 1996, Daprile et al. 2007, Matas et al. 2011, Agudio et al. 2016). These
studies also reported that individuals with good oral hygiene and sites with absence or
small width of keratinized tissue had a greater progression of buccal GR. However, the
samples of these studies were basically composed of students or professionals related to
dentistry (Serino et al. 1994, Daprile et al. 2007, Matas et al. 2011), or to individuals
with good oral hygiene from a middle socioeconomic class community (Ship and Beck
1996), or to be eligible for gingival augmentation surgery (Agudio et al. 2016).
Moreover, the results of these studies were based specifically on buccal GR, caused by
mechanical trauma (traumatic brushing, for example) which is different from the reality
expected at the population level, where GR may be a consequence of periodontal disease
and is not restricted to a single site. This fact is even more evident in developing
countries where the occurrence of periodontitis is quite high, such as in Latin American
(Oppermannet al. 2015).

Therefore, current knowledge of GR progression is based on studies whose
convenience samples jeopardize the external validity of their results. There is a lack of
evidence based on population studies in the literature of periodontal epidemiology that
identify susceptible individuals and risk factors for GR, making it difficult to take more
effective prevention measures that would also impact on other conditions whose
appearance is associated with GR, like root caries (Ritter et al. 2010, Moura 2014),
dentin hypersensitivity (West et al. 2013, Costa et al. 2014) and oral health-related
quality of life (Wagner et al. 2016).

The aim of this longitudinal study was to investigate the incidence and risk

factors for GR in an urban population in South Brazil.
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Methods

Study design and target population

This population-based prospective cohort study was designed by the Caries-Perio
Collaboration Group from the Federal University of Rio Grande do Sul, Brazil. The
Collaboration addressed a variety of oral health outcomes in the adult population from
the city of Porto Alegre, Brazil, in a representative sample of men and women aged 35
years and older.

Detailed information regarding the sampling strategy at baseline was previously
published (Costa et al. 2014, Rios et al. 2014, Wagner et al. 2016). In brief, a multistage
probability sampling strategy was applied. The city was divided in 86 neighborhoods
comprising the primary sampling units that were stratified in low and high income. The
second stage consisted on a random selection of sectors proportional to the total number
of sectors in each primary sampling unit (PSU). The third stage consisted of selecting
households consecutively according to the sector starting point until the sector sample
size was reached. The number of individuals to be selected within each sector was
estimated based on the proportional distribution of the sample size.

Baseline data was collected between June 2011 and June 2012. A total of 1,600
individuals were eligible for the study at baseline and 1,225 individuals participated
(Figure 1). Among those, 1,023 (83.5%) were dentate and were eligible for the follow-

up examination, which was conducted between January 2016 to March 2017.

Ethical aspects
The study protocol was reviewed and obtained ethical approval from the
Research Ethics Committee, Federal University of Rio Grande do Sul, Porto Alegre,

Brazil. Prior to the interview, all patients read and signed a consent form.

Fieldwork procedures

A research team of two examiners (FSR and RSC) and one assistant conducted
the fieldwork at baseline. At the follow-up examination, these two examiners also
participated having trained the other two examiners (JG and BC). Both at baseline and
follow-up, one researcher visited each selected sector one day before the start of data
collection to invite residents to participate. Residents were not included only after the

third attempt of invitation in both examination time-points. Interviews and clinical
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examinations were conducted inside the household. Examinations were conducted using

three portable devices: a medical headlight, a portable compressor and a bendable chair.

Interview

Participants were interviewed at baseline using a structured questionnaire
containing questions regarding sociodemographic variables, oral hygiene habits, self-
perceived oral health, medical history and behavioral factors. Three trained and
calibrated interviewers conducted the interview. At follow-up, individuals were asked
regarding their frequency and reasons for dental during the time spent between the

baseline and the follow-up examination.

Clinical examination

All permanent fully erupted teeth were examined using a manual periodontal
probe (PCP10-SE, Hu-Friedy Mfg. Co. Inc., Chicago, IL, USA). Gingival recession
(GR) was assessed at four sites per tooth at mesiobuccal, midbuccal, distobuccal and
midlingual surfaces. GR was defined as the distance from the cement-enamel junction
(CEJ) to the free gingival margin. If the CEJ was located apical to the gingival margin,

this assessment was given a negative sign.

Reproducibility

Reliability of the questionnaire was assessed at baseline using the test-retest
approach in 50 participants. A set of key-questions was used to assess the reproducibility
of the questionnaire, and the Kappa coefficients varied from 0.91 to 0.99.

Intra and inter-examiner reproducibility of GR was assessed before the start of
the study with duplicate measures conducted in a total of 16 patients (1,231 sites).
During the fieldwork, 42 participants (2896 sites) allowed to perform the duplicate
measurements.

Initial intra-examiner reliability revealed weighted (+1 mm) Kappa values of
0.97 and 0.98, and the inter-examiner value was 0.84. During the baseline fieldwork,
intra and inter-examiner weighted Kappa values were 0.98, 0.99 and 0.91, respectively.
ICC values for means of GR ranged between 0.96 and 0.99. At the follow-up

examination, weighted Kappa values for the four examiners range from 0.87 and 0.92.
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Participation rate

Among the 1023 eligible individuals, 414 (40.5%) participated in the follow-up
evaluation. Of these, 7 individuals became edentulous and 5 individuals had teeth that
were unable to be examined. For the present analysis, only individuals with at least 4
teeth were included. Thus, the final sample comprised 385 individuals (Figure 1).

Significant differences between respondents (n=414) and non-respondents
(n=609) were observed for sex, age and socioeconomic status. Non-respondents were
significantly younger than respondents (50.6% vs. 35.3% were 35-49 years-old). Higher
percentage of males was observed among non-respondents than respondents (41.9% vs.
34.5%). Moreover, higher percentage of individuals from the low socioeconomic
stratum was observed among non-respondents than respondents (53.2% vs. 43.7). No
significant differences were observed between respondents and non-respondents
regarding education, dental care, smoking exposure, and gingival recession parameters.

To account for these differences between respondents and non-respondents
regarding age, sex and socioeconomic status, the inverse probability weighting approach
was applied for all commands in the analyses of the study (Hernan et al. 2004). Weights
of the inverse probability of follow-up participation were calculated for each individual

and were applied to adjust the estimates.

Main outcome
The incidence of teeth with GR was obtained for each individual by subtracting
the number of teeth with GR at follow-up from that of baseline. Two thresholds (>2mm
and >3mm) of GR were chosen to consider different levels of severity. Then, two
definitions of incident cases were applied:
e increment of >2 teeth with GR >2 mm;
e increment of >2 teeth with GR >3 mm.
Also, the mean GR progression was calculated for each individual and was

analyzed as a parameter of the severity of changes in GR.

Risk factors
The following exposure variables were analyzed as possible risk factors for GR:
age, sex, skin color, socioeconomic status, educational status, brushing frequency,

interproximal cleaning, smoking, dental care over 4 years, and body mass index. Data
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regarding risk factors was obtained from baseline, except for dental care over the 4 years
that was recorded at the follow-up examination.

Age was categorized into three categories (35-49, 50-59, >60 years). Skin color
was dichotomized into non-white and white. Educational level was defined according to
years of education into low (<4 years), middle (5-10 years) and high (>11 years).
Socioeconomic status was categorized using cut-off points adapted from the CCEB
classification (ABEP 2013) that considers the amount of consumer goods and the
educational level of the head of the family as follows: low (<20 points), middle (21-26
points) and high (=27 points).

Self-reported tooth brushing frequency was categorized into <l time/day, 2
times/day and >3 times/day. The frequency of interproximal cleaning was categorized
into never and yes.

The total number of packs of cigarettes consumed in a lifetime (packyears) was
calculated for each individual by multiplying the number of cigarettes consumed per day
by the years of habit, and dividing by 20. Smoking exposure was categorized into never-
smokers (0 packyears), light-moderate smokers (<20 packyears) and heavy smokers
(>20 packyears).

Individuals were categorized as having regular dental care if they reported
going to the dentist for prevention with a frequency of >1 times/year over the 4 years of
follow-up. Individuals reporting no dental visits or visits only for emergencies were
classified as having irregular dental care.

Body mass index (BMI) was calculated by dividing the individuals’ body weight
to the square of height. The height of the participants was obtained by self-reporting in
centimeters, whereas the weight was assessed in kilograms using a mechanical scale.
BMI was categorized into: underweight (BMI < 18.5 kg/m2), normal weight (BMI 18.5
—24.9 kg/m2), overweight (BMI 25 — 29.9 kg/m2), and obese (BMI > 30 kg/m2). Only

3 individuals were classified as underweight and were aggregated to the normal weight

group.

Statistical analyses
Pair-wise comparisons of crude estimates were carried out using the Wald test.
The individual was the unit of analysis. The significance level was set at 5%. Data

analyses were performed using a statistical package (Stata 14 for Macintosh, STATA
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Corp., College Station, USA). Means and 95% confidence intervals (95%CI) were
calculated and reported.

A modified Poisson regression approach (Zou 2004) was used to estimate the
relationship between incidence of GR and risk factors. Crude and adjusted relative risks
(RR) were calculated and reported. Univariable models were fitted for each independent
variable, and those presenting p values <0.25 were entered in the multivariable model.
Maintenance of variables in the final model was determine by a combination of p values
<0.05 and analyses of effect modification (Hosmer and Lemeshow 2000). Collinearity
between independent variables was assessed before modeling and none was observed.
Also, no interactions were found during model fitting. Assumptions for Poisson models
were evaluated using the Pearson chi-square goodness-of-fit test, without any indication
of overdispersion and excess of zeros, as well as no collinearity among exposures.

Mean incidence of GR was fitted using multivariable linear regression models
using the same strategy described above for model fitting. Assumptions of the linear
regression models were evaluated by the distribution of residuals. Multicollinearity and

interactions were not identified during model fitting.

Results

The mean age of the individuals was 53.2 (SD=9.9).The prevalence of GR of
Imm in at least 1 tooth was universal (100%) both at baseline and at follow-up (Figure
2). There were significant increases in the prevalence of GR of 3mm (76.3% to 85.6%)
and Smm (38.0% to 48.9%) over the follow-up period. The extent of GR increased
significantly after 4 years from all thresholds. The percentage of individuals with
incidence of GR of 1lmm, 2mm and 3mm in at least 1 tooth was 58.7%, 60.0% and
59.2%, respectively, decreasing to 35.7% for the higher threshold (5Smm). When the
incidence of at least 2 teeth was considered, these percentages equaled 46.5%, 49.9%
41.3%, and 17.8%.The mean increase in the number of teeth with GR >2mm and >3mm
was 1.93 (95%CI 1.53 —2.31) and 1.65 (95%CI 1.35 — 1.95) teeth, respectively.

The percentage of individuals with incidence of GR >2mm in >2 teeth was
significantly lower in elderly (>60 years-old) and adults 50-59 years compared to
individuals 35-49 years of age (Table 1). Among heavy smokers, a significantly lower
percentage of individuals (40.9%) with this criterion was observed compared to never
smokers (54.3%). For the 3mm threshold, 26.9% of the individuals from the high

socioeconomic status had incidence of >2 teeth compared to 48.0% of those in the low
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socioeconomic status (p=0.001).For this threshold, heavy smokers had higher incidence
of GR than never smokers, and individuals with regular dental visits had higher
incidence than those with irregular dental visits (p<0.05). No significant differences
were observed for other variables. When mean incidence of GR was analyzed,
significant differences were observed for age and socioeconomic status.

Univariable models of Poisson regression are shown in the supplemental
material. The final multivariable models are presented in Table 2. The risk for incidence
of GR decreased with age and in males when 2mm threshold was used. Individuals >60
years-old had 41% lower risk (RR=0.59, p<0.001) of having an increment of >2 teeth
with GR >2mm over 4 years than individuals 35-49 years-old. Males had 19% lower
risk of incidence of GR than females. When an increment of >2 teeth with GR >3mm
was considered, model fitting resulted in socioeconomic status and smoking as risk
factors for incident GR. Individuals in the high socioeconomic category had 43% lower
risk of incident GR than those in the low category. Heavy smokers had 37% higher risk
of incident GR than never smokers.

Age, socioeconomic status and BMI were identified as risk factors for mean
incidence of GR (Table 3). Older individuals had in average 0.24mm less mean GR
incidence than younger individuals. Similarly, individuals from the high category of
socioeconomic status had 0.22mm lower mean GR incidence than those from the low
category. Overweight and obese individuals had higher incidence of mean GR than

normal weight individuals.

Discussion

The present study demonstrated that approximately half of the studied population
had some degree of incident GR over 4 years. Younger age, female gender, low
socioeconomic status, smoking, and overweight/obesity were identified as risk factors
for GR. To the best of the authors knowledge, this is the first population-based study to
assess the incidence of GR and its risk factors in an urban population.

The overall mean progression of GR was high (0.70mm) in this population
considering the medium-term follow-up time. Two previously published studies with
10-years follow-up observed mean GR progression of 0.24mm (Matas et al. 2011) and
0.41mm (Ship and Beck 1996). Direct comparisons should be made with caution since
the studied populations were very different. In the present study, an adult urban

population was followed, whereas in the two previous studies the samples were
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comprised by 40 dentists (Matas et al. 2011) and 95 well-controlled adult individuals
visiting regularly the dentist (Ship and Beck 1996). Still, the findings of this study alert
for the attention should be made regarding changes in the gingival margin over time of
the studied Brazilian population.

Older individuals had fewer incidence of >2 teeth with GR >2mm and lower
progression of mean GR when compared to younger individuals, and the risk for
incident GR was also lower for older age categories. These findings may be explained
by the fact that baseline prevalence of GR is higher among older individuals, whereas
younger individuals present higher number of teeth without GR at baseline (Rios et al.
2014). Then, when analyzing the increment of teeth with GR over time it is expected
that the older the individuals the lower the number of new teeth with GR. Other factor
that may explain in part these findings is tooth loss over time, which id higher among
older individuals and is known to affect estimates of periodontal destruction (Haas et al.
2012).

When evaluating cross-sectional populational studies, male gender has
consistently been pointed as a risk indicator for GR (Albandar and Kingman 1999, Susin
et al. 2004, Sarfati et al. 2010). In this study, this finding was not corroborated. Sex was
not a significant risk factor for mean GR progression and for incident GR >3mm. Males
had lower risk only for a lower threshold of incident GR >2mm compared to females, in
a borderline significant p-value. Overall, these findings indicate that sex males are at
lower risk only for the appearance of new recessions of low severity.

Individuals with high socioeconomic status had lower incidence of >2 teeth with
GR >3mm and lower mean progression of GR. No other longitudinal study evaluated the
effect of socioeconomic status in changes of GR. Whereas, similar results were found in
a cross-sectional study in Porto Alegre, in which the percentage of teeth with GR >3 mm
was significantly higher in the low than in the high socioeconomic group (Susin et al.
2004).

Cross-sectional and longitudinal studies consistently showed that smoking
negatively interferes on periodontal health (Bergstrom 2006, Haas et al. 2014). This is
also true for cross-sectional studies evaluating GR (Susin et al. 2004, Rios et al. 2014).
In this longitudinal study, these findings were corroborated where heavy smokers had a
higher probability of an increment of >2 teeth with GR >3mm than never smoker

individuals.
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Another result is that individuals with overweight and obesity showed higher
progression of mean GR. To the best of the authors knowledge there are no previous
studies in the literature evaluating the relationship between BMI and GR. However,
there is good evidence indicating that obesity may be a true risk factor for periodontitis
(Chaffee and Weston 2010, Suvan et al. 2011, Keller et al. 2015, Nascimento et al.
2015). Moreover, another prospective study conducted in Porto Alegre showed that
obese women had significantly higher clinical attachment loss progression than those
with normal weight (Gaio et al. 2016).

A weakness of this study was the rate of attrition that was around 60%. However,
this number is in accordance with percentage reached in other population-based follow-
up studies: 40 to 73% (Ismail et al. 1990, Baclum et al. 1997, Beck et al. 1997, Machtei
et al. 1999, Schitzle et al. 2003, Gilbert et al. 2005, Haas et al. 2012). Despite the rate of
attrition, it was obtained a large random sample, with data collected at 4 sites per tooth
of all existing teeth.

It may be concluded that GR was highly incident in this Brazilian population of
adults over an average period of 4 years. Age, sex, socioeconomic status, smoking and
obesity were identified as risk factors for incidence of GR. The results found in this
study maybe used as a basis for preventive strategies focusing on the onset and

progression of GR.
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Table 1. Sample characteristics, percentage of individuals with incidence of at least 2 teeth with GR >2mm

and >3mm, and mean change in GR according to risk factors.

Whole sample % individuals with incidence % individuals with incidence =~ Mean incidence GR

of >2 teeth with GR >2mm of >2 teeth with GR >3mm
n (%) mean+SE P meantSE p mean+SE p
Age (years)
35-49 years 143 (37.1) 62.6+4.1 Ref. 40.44+4.2 Ref. 0.82+0.05 Ref.
50-59 years 144 (37.4) 43.6+4.2 0.001 42.3+4.2 0.75 0.59+0.05  0.002
>60 years 98 (25.5) 39.8+5.1 0.001 48.2+5.1 0.24 0.62+0.05 0.01
Sex
Females 254 (66.0) 54.6+3.2 Ref. 41.0+£3.2 Ref. 0.72+0.04 Ref.
Males 131 (34.0) 46.7+4.5 0.15 45.6+4.5 0.41 0.68+0.05 0.54
Skin color
Non-Whites 257 (66.8) 53.3+£3.2 Ref. 43.0+£3.2 Ref. 0.68+0.04 Ref.
Whites 128 (33.2) 48.0+4.6 0.34 42.34+4.6 0.90 0.76£0.06  0.26
Socioeconomic status
Low 167 (43.4) 54.0+4.0 Ref. 48.0+4.0 Ref. 0.75+0.05 Ref.
Middle 122 (31.7) 48.9+4.6 0.39 46.3+4.6 0.78 0.74+£0.06  0.81
High 96 (24.9) 49.5+5.2 0.49 26.9+4.6 0.001 0.55+£0.06  0.01
Education
Low 73 (19.0) 46.3+6.1 Ref. 40.7£5.9 Ref. 0.67+0.07 Ref.
Middle 160 (41.5) 52.1+4.1 0.43 47.0+4.1 0.39 0.76+0.05 0.29
High 152 (39.5) 53.5+4.2 0.33 38.9+4.0 0.80 0.66+0.05 0.91
Brushing frequency
<l/day 39 (10.1) 49.7+£8.3 Ref. 46.8+8.3 Ref. 0.77+0.10 Ref.
2/day 128 (33.3) 53.0+4.5 0.73 47.54+4.6 0.94 0.79+0.06 091
>2/day 218 (56.6) 51.1£3.5 0.88 39.0+3.4 0.39 0.64+£0.04  0.26
Proximal cleaning
Never 110 (28.6) 46.0+4.9 Ref. 48.1+4.9 Ref. 0.72+0.06 Ref.
Yes 275 (71.4) 54.0+3.1 0.17 40.4+3.1 0.18 0.70+£0.04  0.69
Smoking exposure
Never smokers 190 (49.4) 54.3+£3.7 Ref. 37.5£3.6 Ref. 0.69+0.05 Ref.
Moderate 104 (27.0) 55.445.0 0.88 41.5+£5.0 0.52 0.67+0.05 0.77
Heavy 91 (23.6) 40.9+£5.4 0.04 55.4+5.4 0.006 0.76x£0.07  0.41
Dental visits
Irregular 150 (39.0) 47.3+4.2 Ref. 35.9+4.0 Ref. 0.67+0.05 Ref.
Regular 235 (61.0) 54.0+£3.4 0.21 46.7£3.4 0.04 0.72+0.04  0.46
BMI
Normal 100 (26.0) 53.0+5.2 Ref. 44.945.2 Ref. 0.62+0.07 Ref.
Overweight 157 (40.8) 52.34+4.1 0.92 38.0+4.0 0.29 0.71+0.05 0.23
Obesity 128 (33.2) 49.4+4.6 0.60 46.9+4.6 0.77 0.77+£0.06  0.09
Total 385 (100.0) 51.5+2.6 42.8+2.6 0.70+0.03

Ref.: reference category for comparisons.
BMI: Body mass index
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Table 2. Multivariable Poisson regression models of risk factors for gingival recession

Incidence of >2 teeth

with GR >2mm

Incidence of >2 teeth with
GR >3mm

RR

95%CI

RR

95%CI

Age (years)
35-49 years 1
50-59 years 0.72
>60 years 0.59
Sex
Females 1
Males 0.81
Socioeconomic status
Low
Middle
High
Smoking exposure
Never smokers
Moderate
Heavy

0.58 -0.90
0.45-0.80

0.64 —1.00

0.004
<0.001

0.05

0.95
0.57

1.05
1.37

0.74 -1.21
0.40-0.83

0.78 —1.40
1.06 -1.79

0.68
0.003

0.75
0.02

RR: relative risk; 95%CI: 95% confidence interval.
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Table 3. Uni and multivariable linear regression models of risk factors for mean GR

progression.
Univariable Multivariable
beta 95%CI p beta 95%CI p
Age (years)
35-49 years Ref. Ref.
50-59 years -0.23 -0.37--0.08 0.002 -0.23 -0.37 --0.08 0.002
>60 years -0.21 -0.36 —-0.06 0.005 -0.24 -0.24 —-0.09 0.001
Sex
Females Ref.
Males 0.06 -0.06-0.18 0.34
Skin color
Non-Whites Ref.
Whites 0.92 -0.50-0.23 0.20
Socioeconomic status
Low Ref. Ref.
Middle -0.04 -0.18-0.10 0.59 -0.07 -0.21 -0.07 0.31
High -0.21 -0.35--0.06 0.006 -0.22 -0.37 —--0.07 0.003
Education
Low Ref.
Middle 0.08 -0.09-0.25 0.37
High -0.02 -0.19-0.15 0.79
Brushing frequency
<1/day Ref.
2/day 0.00 -0.22-0.22 0.99
>2/day -0.11 -0.32-0.09 0.28
Proximal cleaning
Never Ref.
Yes -0.03 -0.16-0.11 0.71
Smoking exposure
Never smokers Ref.
Moderate -0.00 -0.14-0.14 0.99
Heavy -0.11 -0.09-0.23 0.42
Dental visits
Irregular Ref.
Regular 0.04 -0.09-0.16 0.55
BMI
Normal Ref. Ref.
Overweight 0.14 -0.02 -0.29 0.08 0.15 0.01-0.30 0.04
Obesity 0.18 0.01-0.34 0.04 0.19 0.03-0.35 0.02

Ref.: reference category; 95%CI: 95% confidence interval.
BMI: Body mass index
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Table supplemental material. Univariable Poisson regression models of risk factors for

incident gingival recession.

Incidence of >2 teeth with

Incidence of >2 teeth with

GR >2mm GR >3mm
RR 95%CI p RR 95%CI p
Age (years)
35-49 years 1 1
50-59 years 0.73 0.58 —0.90 0.004  1.08 0.82-1.43 0.58
>60 years 0.61 0.46 - 0.81 0.001 1.20 0.89 - 1.61 0.23
Sex
Females 1 1
Males 1.21 0.97-1.52 0.097 091 0.71-1.16 0.44
Skin color
Non-Whites 1 1
Whites 0.92 0.74 - 1.15 0.46 0.99 0.78 - 1.27 0.97
Socioeconomic status
Low 1 1
Middle 0.92 0.73-1.17 0.51 0.98 0.76 —1.25 0.84
High 0.95 0.74-1.22 0.69 0.57 0.39-0.81 0.002
Education
Low 1 1
Middle 1.18 0.86 — 1.60 0.30 1.10 0.79 - 1.51 0.58
High 1.24 0.91-1.68 0.17 0.98 0.70 — 1.37 0.89
Brushing frequency
<1/day 1 1
2/day 1.08 0.74-1.59 0.68 0.98 0.67 —1.45 0.93
>2/day 1.08 0.75-1.56 0.67 0.86 0.59-1.26 0.45
Proximal cleaning
Never 1 1
Yes 1.19 0.94 —-1.52 0.15 0.83 0.65-1.06 0.13
Smoking exposure
Never smokers 1 1
Moderate 1.02 0.82 -1.28 0.84 1.11 0.82 -1.48 0.5
Heavy 0.73 0.55-0.98 0.04 1.44 1.11 -1.88 0.007
Dental visits
Irregular 1 1
Regular 1.13 0.91-1.40 0.27 1.32 1.03-1.71 0.03
BMI
Normal 1 1
Overweight 0.97 0.76 — 1.25 0.84 0.84 0.62-1.12 0.23
Obesity 0.95 0.73-1.24 0.70 1.02 0.77 - 1.36 0.87

RR: relative risk; 95%CI: 95% confidence interval.

BMI: Body mass index
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1,023 dentate individuals

individuals examined l 202 edentulous individuals

609 did not participate in the follow-up

examination.

- 175 (28.7%) moved from the city

- 193 (31.7%) without information

-43 (7.1%) died

- 83 (13.6%) denied participation

- 115 (18.9%) individuals refused and

provided non-response data:
o No time to participated (37,1%)
o No interest in participation (34,5%)
o To be under dental care (5,2%)
o To have a dentist (5,2%)

0 Other reasons (18,1%)
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Abstract
Aim: To determine risk factors at the site, tooth and individual levels for incident gingival

recession (GR) and changes in the position of the gingival margin.

Materials and methods: A total of 385 individuals derived from a multi-stage representative
sample of individuals 35 years and older living in Porto Alegre, Brazil were followed for an
average of 4 years. Demographic/behavioral data were collected using a structured
questionnaire. Clinical examination was carried out using a bendable chair under artificial
light by four calibrated examiners inside the house of participants. Calculus, gingival bleeding
(GB) and GR was recorded in four sites per tooth. Multilevel multivariable models were fitted
to determine risk factors for sites with new GR and prognostic factors for mean changes in the

position of the gingival margin.

Results: 28,617 sites and 7,157 teeth were included in the analysis. The percentage of sites
with GR >1mm increased from 42% to 51%. 45% of all sites had no change in GR over the
follow-up period. Supragingival calculus, baseline position of the gingival margin, tooth type,
arch, age, socioeconomic status, self-reported brushing frequency and periodontal status were
found to be prognostic factors for GR. Tooth type, arch, age, sex, socioeconomic status and

periodontitis were associated with incident GR.

Conclusion: The gingival margin moves apically over time in a considerably percentage of
sites although in a light to moderate magnitude of severity. Some of the factors associated
with the progression of GR were different from the risk factors and this finding should be

considered in clinical practice in regards to prevention and monitoring of GR.
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Introduction

Gingival recession (GR) is a periodontal parameter that indicates the position of the
gingival margin in relation to the cement-enamel junction leading to root exposure (AAP
2001). Although it has been demonstrated that GR may lead to esthetic concerns (Smith
1997), dentin hypersensitivity (West et al. 2013, Costa et al. 2014) and poor oral health-
related quality of life (Wagner et al. 2016), its epidemiology has been little explored.
Population-based studies are scarce over the world, with only cross-sectional studies
previously published in populations from Brazil (Susin et al. 2004, Rios et al. 2014), France
(Sarfati et al. 2010), Germany (Holtfreter et al. 2009) and USA (Albandar and Kingman
1999). To the best of the authors’ knowledge there are no cohort studies evaluating
longitudinal changes in GR in urban adult populations.

Plaque-induced periodontal diseases and trauma from tooth brushing are the two major
causes of GR (Kassab and Cohen 2003). Nevertheless, there is scarce data regarding factors
that may predict the development and progression of GR in a population basis. This
information has been mainly obtained from interventional studies testing different surgical
treatments for root coverage that have followed individuals over time (Agudio et al. 2016).
Some data has also been generated from small sample size studies with convenience samples
indicating that some orthodontic movements (Vasconcelos et al. 2012), thin gingival biotypes
(Matas et al. 2011) and other clinical parameters may be involved in the progression of
already established GR.

Risk factor is an environmental, behavioral or biological factors that, if present,
increases the probability of the establishment of a disease (Beck 1998). In other words,
healthy individuals exposed to a risk factor have higher probability of developing a disease
than non-exposed individuals. The term risk factor has been applied to most longitudinal
studies in periodontology independently of the periodontal status (healthy or diseased) of
individuals at baseline. However, the term prognostic factor was early proposed to describe
exposures that are directly related to the prediction of the course of an existing disease.
Interestingly, a factor related to the development of a disease may not be related to its
progression (Beck 1998). The identification of risk and prognostic factors for GR would
provide clinically relevant information for the prevention and definition of therapeutic
strategies. Moreover, due to the multilevel nature of GR, analyzes taking into consideration
different exposures at the different levels are also important.

The aim of the present study was to determine risk and prognostic factors for GR at

the site, tooth and individuals levels in a Brazilian 4-years population-based study.
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Methods

Study design and target population

This population-based prospective cohort study was designed by the Caries-Perio
Collaboration Group from the Federal University of Rio Grande do Sul, Brazil. The
Collaboration addressed a variety of oral health outcomes in the adult population from the city
of Porto Alegre, Brazil, in a representative sample of men and women aged 35 years and
older.

Detailed information regarding the sampling strategy at baseline was previously
published (Costa et al. 2014, Rios et al. 2014, Wagner et al. 2016). In brief, a multistage
probability sampling strategy was applied. The city was divided in 86 neighborhoods
comprising the primary sampling units that were stratified in low and high income. The
second stage consisted on a random selection of sectors proportional to the total number of
sectors in each PSU. The third stage consisted of selecting households consecutively
according to the sector starting point until the sector sample size was reached. The number of
individuals to be selected within each sector was estimated based on the proportional
distribution of the sample size.

Baseline data was collected between June 2011 and June 2012. A total of 1,600
individuals were eligible for the study at baseline and 1,225 individuals participated (Figure
1). Among those, 1,023 (83.5%) were dentate and were eligible for the follow-up

examination, which was conducted between January 2016 to March 2017.

Ethical aspects
The study protocol was reviewed and obtained ethical approval from the Research
Ethics Committee, Federal University of Rio Grande do Sul, Porto Alegre, Brazil. Prior to the

interview, all patients read and signed a consent form.

Fieldwork procedures

A research team of two examiners (FSR and RSC) and one assistant conducted the
fieldwork at baseline. At the follow-up examination, these two examiners also participated
having trained the other two examiners (JG and BC). Both at baseline and follow-up, one
researcher visited each selected sector one day before the start of data collection to invite
residents to participate. Residents were not included only after the third attempt of invitation

in both examination time-points. Interviews and clinical examinations were conducted inside
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the household. Examinations were conducted using three portable devices: a medical

headlight, a portable compressor and a bendable chair.

Interview

Participants were interviewed at baseline using a structured questionnaire containing
questions regarding sociodemographic variables, oral hygiene habits, self-perceived oral
health, medical history and behavioral factors. Three trained and calibrated interviewers
conducted the interview. At follow-up, individuals were asked regarding their frequency and

reasons for dental during the time spent between the baseline and the follow-up examination.

Clinical examination

All permanent fully erupted teeth were examined using a manual periodontal probe
(PCP10-SE, Hu-Friedy Mfg. Co. Inc., Chicago, IL, USA). Supragingival calculus, gingival
bleeding and gingival recession (GR) were assessed at four sites per tooth at mesiobuccal,
midbuccal, distobuccal and midlingual surfaces. GR was defined as the distance from the
cement-enamel junction (CEJ) to the free gingival margin. If the CEJ was located apical to the

gingival margin, this assessment was given a negative sign.

Reproducibility

Reliability of the questionnaire was assessed at baseline using the test-retest approach
in 50 participants. A set of key-questions was used to assess the reproducibility of the
questionnaire, and the Kappa coefficients varied from 0.91 to 0.99.

Intra and inter-examiner reproducibility of GR was assessed before the start of the
study with duplicate measures conducted in a total of 16 patients (1,231 sites). During the
fieldwork, 42 participants (2896 sites) allowed to perform the duplicate measurements.

Initial intra-examiner reliability revealed weighted (=1 mm) Kappa values of 0.97 and
0.98, and the inter-examiner value was 0.84. During the baseline fieldwork, intra and inter-
examiner weighted Kappa values were 0.98, 0.99 and 0.91, respectively. ICC values for
means of GR ranged between 0.96 and 0.99. At the follow-up examination, weighted Kappa

values for the four examiners range from 0.87 and 0.92.

Participation rate
Among the 1023 eligible individuals, 414 (40.5%) participated in the follow-up

evaluation. Of these, 7 individuals became edentulous and 5 individuals had teeth that were
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unable to be examined. For the present analysis, only individuals with at least 4 teeth were
included. Thus, the final sample comprised 385 individuals (Figure 1).

Significant differences between respondents (n=414) and non-respondents (n=609)
were observed for sex, age and socioeconomic status. Non-respondents were significantly
younger than respondents (50.6% vs. 35.3% were 35-49 years-old). Higher percentage of
males was observed among non-respondents than respondents (41.9% vs. 34.5%). Moreover,
higher percentage of individuals from the low socioeconomic stratum was observed among
non-respondents than respondents (53.2% vs. 43.7). No significant differences were observed
between respondents and non-respondents regarding education, dental care, smoking

exposure, and gingival recession parameters.

Outcomes

The site was the unit of analysis of the present study. Two outcomes were defined for
the present study at the site level.

Firstly, the change in the position of the gingival margin was calculated for each site
by subtracting final from baseline values of GR, and this variables was modeled as a
continuous outcome. This outcome do not discriminate the presence and absence of root
exposure at the beginning or at the end of the follow-up period. Thus, factors related to this
outcome are referred as prognostic factors.

A dichotomous outcome was also created, in which a site that did not have GR at
baseline and presented with GR >1mm after the follow-up period was defined as an incident
site of GR. Sites that did not change over time, that had or not root exposure at baseline, were
considered the reference category. Factors associated with this outcome are referred as risk

factors since they relate to new cases of root exposure.

Risk factors

The following exposure variables were analyzed as possible risk factors for GR at the
site level: calculus, gingival bleeding, tooth site, and baseline GR (only for the continuous
outcome). At the tooth level, the following variables were analyzed: arch (mandible, maxillae)
and tooth type (incisors, canines, pre-molars, and molars). At the individual level, these were
the variables: age, sex, socioeconomic status, brushing frequency, smoking, dental care over 4

years, body mass index, periodontitis, and number of present teeth.
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The diagnosis of periodontitis was available for the follow-up examination because
probing depths were only recorded at this time point. Periodontitis was defined as the
presence of >30% of teeth with clinical attachment loss >5mm.

Age was categorized into three categories (35-49, 50-59, >60 years). Socioeconomic
status was categorized using cut-off points adapted from the CCEB classification (ABEP
2013) that considers the amount of consumer goods and the educational level of the head of
the family as follows: low (<20 points), middle (21-26 points) and high (>27 points).

Self-reported tooth brushing frequency was categorized into <1 time/day, 2 times/day
and >3 times/day.

The total number of packs of cigarettes consumed in a lifetime (packyears) was
calculated for each individual by multiplying the number of cigarettes consumed per day by
the years of habit, and dividing by 20. Smoking exposure was categorized into never-smokers
(0 packyears), light-moderate smokers (<20 packyears) and heavy smokers (>20 packyears).

Individuals were categorized as having regular dental care if they reported going to the
dentist for prevention with a frequency of >1 times/year over the 4 years of follow-up.
Individuals reporting no dental visits or visits only for emergencies were classified as having
irregular dental care.

Body mass index (BMI) was calculated by dividing the individuals’ body
weight to the square of height. The height of the participants was obtained by self-reporting in
centimeters, whereas the weight was assessed in kilograms using a mechanical scale. BMI
was categorized into: underweight (BMI < 18.5 kg/m?), normal weight (BMI 18.5 — 24.9
kg/m?), overweight (BMI 25 — 29.9 kg/m?), and obese (BMI > 30 kg/m?). Only 3 individuals

were classified as underweight and were aggregated to the normal weight group.

Statistical analyses

Data analyses were performed using a statistical package (Stata 14 for Macintosh,
STATA Corp., College Station, USA). Multilevel models were fitted using the mixed and
melogit commands to fit multivariable multilevel linear and logistic regressions, respectively.
Multivariable modeling followed the purposeful approach (Hosmer and Lemeshow 2000).
Crude and adjusted estimates were calculated and reported. Univariable models were fitted for
each independent variable, and those presenting p values <0.25 were entered in the
multivariable model. Maintenance of variables in the final model was determine by a
combination of p values <0.05 and analyses of effect modification. Collinearity between

independent variables was assessed before modeling and none was observed. Significant



51

interactions were observed between a series of variables with tooth site, then models are

presented according to tooth site.

Results

A total of 28,617 sites and 7,157 teeth were included in the analysis (Figure 1).
Overall, the percentage of sites with GR >Imm at baseline was 42% and increased to 51% at
follow-up (Figure 2). GR was more frequent in buccal sites in both time points, but the higher
increase was seen in the palatal site (13%). In average, 45% of all sites had no change in GR
over the follow-up period (Figure 3). The majority of sites had a change of Imm (30%) in the
position of the gingival margin, and 15% had an increase of 2mm, with low percentages of
sites with increases higher than 3mm. This pattern was similar for all tooth sites.

Univariable multilevel models are presented in the supplemental material. Table 1
shows the final multilevel multivariable linear models of prognostic factors for mean GR
changes according to tooth site. The presence of calculus at baseline at the palatal site resulted
in significantly higher increase of 0.12mm in mean GR compared to the absence of calculus,
and this was also observed for buccal (beta=0.11) and proximal (beta=0.08) sites. Baseline
GR was also significantly associated with GR changes for all sites, whereas the association
resulted in negative beta coefficients, meaning that sites with higher GR had lower
progression over time. For the palatal site, canines and pre-molars had significantly lower GR
changes than incisors, whereas molars had significantly higher changes in the gingival
margin. For buccal and proximal sites, canines did not differ from incisors, but pre-molars
and molars had significantly higher mean increase. For all sites, mean GR increased
significantly more in the mandible than in the maxillae, and this increase was higher in lingual
sites than buccal and proximal ones. At the individual level, age, socioeconomic status, self-
reported brushing frequency and periodontitis at the follow-up were significantly associated
with changes in the gingival margin. Individuals with periodontitis at the follow-up
examination, had higher increase in for all sites.

The final multilevel multivariable logistic regression models for risk factors are
presented in Table 2. At the site level, none of the variables were retained in the model.
Canines were at significantly higher risk (66% higher; OR=1.66) of developing GR than
incisors when the palatal/lingual site was considered, whereas for the buccal site there were
no significant differences between tooth groups and for the proximal sites pre-molars and

molars were at higher risk (76% and 41% respectively). For all sites, there was a higher risk
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for GR development in the mandible than in the maxillae. Age was a protective factor for GR
for palatal/lingual and buccal sites only. High socioeconomic status was associated with lower
risk for GR at the buccal and proximal sites. Individuals with periodontitis at the follow-up
had lower risk (approximately 40% lower) for GR development than individuals without

periodontitis for palatal/lingual and buccal sites.

Discussion

The present population-based cohort study showed that 45% of sites changed the
position of the gingival margin over an average time of 4 years in Brazilian adults and elderly.
Moreover, there was an overall increment of 9% of sites with GR leading to root exposure
after the follow-up period. These findings indicate that the extent of changes in the position of
the gingiva is importantly high, although the severity of changes are mostly (48%) of low
magnitude (Imm and 2mm). Noteworthy, new sites with GR is not a common finding over a
medium-term follow-up.

In this study, it was not possible to distinguish if GR occurred due to periodontal
disease or traumatic tooth brushing; however, periodontitis defined by the presence of CAL
>5mm was entered in the models. The adjustment of the models for this variable makes
possible to infer that the other factors are associated with GR independently of the periodontal
condition of the individuals.

Overall, buccal and proximal sites were at lower risk for incident GR than palatal
sites. One possible explanation for this finding is that buccal sites are easily cleaned and the
preventive effect of daily mechanical plaque control may be evident. This is particularly
possible in this study since the proximal sites were recorded from the buccal area and not
from the palatal/lingual one since the protocol of examination included only four sites. Also
important was that the effect of risk and prognostic factors evaluated in this study differed
according to tooth site, indicating that the site modifies the effect of the exposures evaluated
herein.

Supragingival calculus, baseline position of the gingival margin, tooth type, arch, age,
socioeconomic status, self-reported brushing frequency and periodontal status were found to
be prognostic factors for GR. Discussion about these factors is developed from now on.

Calculus has been strongly associated with periodontal diseases (Ronderos et al. 2001,
Corraini et al. 2008, Susin et al. 2011), since it is a indicator of oral hygiene. The association
of calculus and change in the gingival margin observed in this study suggest that poor oral

hygiene contribute to the observed changes in GR over the follow-up period. Interestingly,
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baseline gingivitis was not associated with changes in GR, probably because gingival
bleeding is easily reversible over 4 years differently from calculus which may only be
removed by professional scaling.

Baseline GR was inversely associated with changes in the gingival margin indicating
that sites with higher baseline GR had lower changes of the gingival margin over time. This is
somewhat contrary to findings from clinical interventional studies that showed that non-
grafted sites had higher risk for GR progression compared to grafted sites with previous root
exposure (Chambrone and Tatakis 2015). Although contradictory, these findings should be
compared with caution since population-based studies may not be directly compared to
findings from randomized trials due to very different settings and target populations.
However, the findings of this study put into question the argument that the merely presence of
root exposure lead to higher risk of further progression of GR and consequently efforts should
be made to conduct mucogingival surgeries to reconstruct the gingival margin to a coronal
position.

Clinical and anecdotal reports have indicated that canines may be the teeth with higher
occurrence of GR. However, in the present study, at the buccal and proximal sites canines did
not differ from incisors in regards to changes in the gingival margin. On the contrary, pre-
molars and molars had higher increase in GR over time compared to incisors. Additionally,
lower teeth had higher increase in GR than upper teeth. This information may help clinicians
to monitor different teeth over time and the prognosis of GR during maintenance.

Age is a strongly associated with clinical attachment loss, i.e. destructive periodontal
disease, in epidemiological studies (Machteiet al. 1999, Timmerman et al. 2000, Neely et al.
2001, Haas et al. 2012). This may be a result of the cumulative nature of periodontal
breakdown over time or a real biological effect of aging in the periodontium. In this study, no
significant associations between age and change in the gingival margin were observed, except
at the palatal site were elderly had higher mean GR change than adults 35-49 years of age.

Studies have demonstrated that periodontal diseases have a social gradient (Ismail et
al. 1990, Borrell et al. 2006, Haas et al. 2014). In this study, a socioeconomic variable
combining consumer goods and education was associated with lower change in the mean GR,
corroborating findings from studies evaluating the association between socioeconomic and
educational status with periodontitis.

Traumatic tooth brushing is considered one of the causes of GR (Kéllestal and Uhlin
1992, Joshipura et al. 1994, Smith 1997, Addy and Hunter 2003, Litonjua et al. 2003).

However, evidence for this association from population studies is lacking in the literature. In
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this study, higher frequency of tooth brushing lead to higher change in the gingival margin for
both buccal and proximal sites. This association was not significant at the palatal/lingual sites.
The other cause of GR is periodontal disease, and in this regard individuals with periodontitis
at the follow-up examination of this study had higher changes in the gingival margin than
individuals without periodontitis.

Considering the different definitions of risk and prognostic factors, the present study
evaluated another outcome to determine risk factors for the development of new sites with
GR. By definition, factors related to the progression of a condition that is already established
may not be the same as those associated with the incidence or new cases of the same
condition over time (Beck 1998). In this regard, this study demonstrated that some risk factors
were not confirmed to be prognostic factors and vice-versa. For instance, calculus and self-
reported brushing frequency were found to be prognostic factors but not risk factors for GR.
The variables that demonstrated a similar association for both progression (prognostic) and
development (risk) of GR were socioeconomic status and arch.

No site level variables were associated with the development of GR. Pre-molars and
molars were also found to be associated with new sites with GR as where associated with
progression, but canines were associated with higher risk for incident GR although were not
for changes in the gingival margin.

Although age is associated with higher risk for periodontitis, in this study higher age
was associated with lower risk for development of GR at the palatal/lingual and buccal sites.
This may be related to the fact that older individuals had more GR at baseline (Rios et al.
2014), and consequently also had a lower number of teeth to develop new sites with GR. This
may also explain at least in part the finding that women had higher risk for new GR than men
in this study.

It may be concluded that the gingival margin moves apically over time in a
considerably percentage of sites although in a small magnitude of severity. Canines and
posterior teeth, lower teeth and females were at higher risk for new sites with GR, whereas
older age, high socioeconomic status and the presence of periodontitis were associated with
lower risk. Some of the factors associated with the progression of GR were different from the
risk factors and this finding should be considered in clinical practice in regards to prevention

and monitoring of GR.
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Table 1. Final multivariable multilevel linear regression models of prognostic factors for
mean GR changes according to tooth site.

Palatal/lingual Buccal Proximal

Variables beta 95%CI beta 95%CI beta 95%CI
Site level
Calculus (Yes) 0.12%* 0.06 —0.17 0.12%* 0.06 -0.17 0.08** 0.04-0.12
Baseline recession (Cont.)  -0.49**  -0.50--0.48  -0.45**  -0.46--0.43 -0.50**  -0.51--0.49
Tooth level
Tooth type (Canine) -0.11*  -0.18 —-0.03 0.05 -0.02-0.12 -0.01 -0.07 -0.05
Tooth type (Pre-molars) -0.11*  -0.17--0.04  0.32** 0.25-0.39 0.22%* 0.16 —0.28
Tooth type (Molars) 0.10* 0.03-0.17 0.26** 0.19-0.33 0.38** 0.32-0.44
Arch (Mandible) 0.26** 0.20-0.32 0.12%* 0.07-0.17 0.05%* 0.01 -0.09
Individual level
Age 50-59 years 0.09 -0.05-0.22 -0.02 -0.16 - 0.11 0.05 -0.07-0.19
Age >60 years 0.23* 0.08 —0.40 0.04 -0.12-0.20 0.14 -0.02-0.29
Socioeconomic (Middle) -0.05 -0.19-0.09 -0.01 -0.17-0.10 -0.05 -0.18 —0.09
Socioeconomic (High) -0.19*  -034--0.03 -0.14* -0.29--0.01 -0.13 -0.27-0.01
Brush 2/day 0.16 -0.04 - 0.37 0.13 -0.06 - 0.33 0.03 -0.15-0.23
Brush >2/day 0.01 -0.19-0.20 0.17* 0.02-0.32 0.21%* 0.01 —0.42

0.75%* 0.62 —0.88 0.87%* 0.74 —1.01 0.82%* 0.69 — 0.94

Periodontitis (Yes)

#p-values for the comparison of beta coefficients between tooth sites.

continuous variable. *p<0.05; **p<0.001

Cont.: entered as a
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Table 2. Final multivariable multilevel logistic regression models of risk factors for mean GR
progression according to tooth site.

Palatal/lingual Buccal Proximal

Variables OR 95%CI OR 95%CI OR 95%CI
Tooth level
Tooth type (Canine) 1.66** 1.33-2.05 1.18  0.99-1.48 1.07 0.88—-1.30
Tooth type (Pre-molars) 1.07 0.88 —1.31 1.05 0.86-1.27 1.32% 1.14-1.60
Tooth type (Molars) 1.17 0.95-1.45 121 098-1.51 1.76%* 1.48-2.09
Arch (Mandible) 1.25% 1.07-146  1.50%* 127-1.75 141** 1.24-1.61
Individual level
Age 50-59 years 0.67* 0.52-0.87 0.61*%* 0.47-0.79 0.91 0.71-1.51
Age >60 years 0.78 0.57-1.06 0.67* 0.49-0.91 0.98 0.74-1.30
Sex (Female) 1.70%%* 1.33-2.17 1.39%  1.09-1.79 1.23 0.98 —1.54
Socioeconomic (Middle) 1.06 0.81-1.38 0.87 0.67-1.14 0.69* 0.54-0.89
Socioeconomic (High) 1.21 0.91-1.61 0.63* 046-0.84  0.63* 0.49-0.84

0.62* 048—-0.81 0.58*%* 0.44-0.76 0.90 0.70-1.14

Periodontitis (Yes)

#p-values for the comparison of beta coefficients between tooth sites.

*p<0.05; **p<0.001
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Linear Logistic
Variables beta 95%CI p OR 95%CI p
Site level
Site (Palatal/lingual)
Buccal -0.19 -0.22--0.15 <0.001 0.91 0.83-1.00 0.05
Proximal -0.20 0.24--0.17 <0.001 0.65 0.59-0.70 <0.001
Gingival bleeding (No)
Yes 0.05 0.01 -0.08 0.01 1.06 0.95-1.17 0.26
Calculus (No)
Yes 0.07 0.04-0.11 <0.001 1.01 0.92-1.10 0.88
Baseline recession (Cont.) -0.43 -0.44--0.42 <0.001 N/A
Tooth level
Tooth type (Incisors)
Canine 0.13 0.07-0.19 <0.001 1.23 1.08-1.43 0.003
Pre-molars -0.11 -0.17--0.07  <0.001 1.16 1.02-1.32 0.02
Molars 0.05 -0.01 -0.10 0.10 1.34 1.18—-1.53 <0.001
Arch (Maxillae)
Mandible 0.06 0.02-0.11 0.002 1.33 1.20-1.47 <0.001
Individual level
Age (35-49 years)
50-59 years -0.22 -0.36 —-0.09 0.001 0.72 0.57-0.89 0.03
>60 years -0.21 -0.37--0.07 0.01 0.79 0.62-1.02 0.08
Sex (Males)
Females 0.06 -0.06-0.18 0.35 1.49 1.21-1.82 <0.001
Socioeconomic (Low)
Middle -0.05 -0.18 -0.09 0.49 0.83 0.66 — 1.04 0.11
High -0.21 -0.33--0.06 0.01 0.77 0.60 —0.98 0.04
Brushing (<1/day)
2/day 0.01 -0.21-0.22 0.99 0.89 0.62-1.26 0.50
>2/day -0.11 -0.31-0.09 0.27 0.85 0.61-1.18 0.33
Smoking (Never)
Moderate -0.01 -0.15-0.13 0.89 0.96 0.77-1.22 0.78
Heavy 0.05 -0.10-0.19 0.53 0.78 0.61-1.01 0.06
Dental visits (Irregular)
Regular 0.03 -0.09-0.15 0.61 0.96 0.78 -1.18 0.70
BMI (Normal)
Overweight 0.13 -0.02-0.28 0.08 1.09 0.85-1.39 0.49
Obesity 0.17 0.02-0.33 0.03 1.03 0.80-1.33 0.81
Periodontitis (No)
Yes 0.10 -0.02-0.23 0.12 0.69 0.55-0.84 <0.001
Number of teeth (Cont.) -0.002 -0.01 - 0.01 0.62 1.01 0.99 -1.02 0.18

N/A: not applicable; Cont.: entered as a continuous variable.
BMI: Body mass index
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Figure 1.STROBE flowchart.

individuals examined—

1,023 dentate individuals

202 edentulous individuals

609 did not participate in the follow-up
examination.
- 175 (28.7%) moved from the city
- 193 (31.7%) without information
-43 (7.1%) died
- 83 (13.6%) denied participation
- 115 (18.9%) individuals refused and
provided non-response data:
o No time to participated (37,1%)
o No interest in participation (34,5%)
0 To be under dental care (5,2%)
o To have a dentist (5,2%)
o Other reasons (18,1%)

5 individuals had teeth that were
unable to be examined;

7 individuals with <4 teeth
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Figure 2. Mean percentage of sites with root exposure (GR >1mm) at baseline and follow-up
according to tooth site.
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to tooth site.
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8. CONSIDERACOES FINAIS

O presente estudo longitudinal prospectivo de base populacional avaliou a incidéncia e
a progressdo de RG ao longo de um periodo médio de 4 anos de acompanhamento. Além

disso, determinou fatores de risco e de progndstico para RG.

A incidéncia de RG foi estimada através do percentual de individuos que apresentaram
dois ou mais dentes, que nao tinham recessdo no exame inicial, com RG >2mm ou RG >3mm
no exame de acompanhamento. Os resultados encontrados demonstram que 51,5% (EP: 2,6)
dos individuos tiveram incidéncia de >2 dentes com RG >2mm. Quando o limiar de RG
>3mm foi analisado, este valor caiu para 42,8% (EP: 2,6). A média de RG progrediu 0,70mm
(EP: 0,03) ao longo dos quatro anos e foi obtida através da diferenca das médias de recessao
no exame inicial e no exame final. Valores de prevaléncia e extensdo também foram
apresentados, mostrando um aumento consistente durante o periodo de acompanhamento. No
exame inicial, 76,3% dos individuos possuiam ao menos um dente RG= 3mm. Na avaliacdo
longitudinal este valor passou para 85,6%. Na analise do limiar de Smm, estes percentuais
passaram de 38 para 48,9%.De maneira semelhante, a extensdo, relatada através do percentual
de dentes com recessao,passou de 26,9 para 37,7% e de 7,1 para 12,6%, utilizando os limiares
de 3 e Smm, respectivamente, ao longo dos quatro anos (manuscrito 1).

Outro objetivo especifico deste estudo foi identificar fatores de risco para incidéncia e
fatores de prognostico para progressdo de RG. Fatores comportamentais e sociodemograficos
foram analisados através de modelos de risco multivariados avaliando, separadamente, quais
variaveis afetavam o estabelecimento da recessdo e quais estavam envolvidos no curso ou
progressdo da RG. Desta forma, género feminino e fumo foram identificados como fatores de
risco para o surgimento de novas recessoes, enquanto que sobrepeso ¢ obesidade modificaram
a progressao da média de RG, no nivel do individuo. Menor faixa etaria e baixo nivel
socioeconomico foram fatores de risco tanto para a incidéncia quanto para a progressdao de
RG.

Esta tese também avaliou fatores de risco para incidéncia de RG em diferentes niveis
(manuscrito 2). Os sitios com calculo dentario e menor recessdo no exame inicial tiveram
maior progressao da média de RG. O sitio proximal dos molares foi o local que apresentou
maior incidéncia e progressao de RG. Além disso, ter periodontite foi fator de prognostico
para progressao de RG.

A comparacdo deste trabalho com os resultados de estudos prévios similares

apresentou algumas dificuldades, uma vez que a literatura disponivel ¢ limitada. As opgdes



64

foram utilizar estudos longitudinais com amostras de conveniéncia e levantamentos
transversais de base populacional. Além disso, um paralelo foi realizado entre variaveis
independentes que impactaram de alguma forma nos desfechos de RG e fatores de risco para
progressdo de perda de inser¢do clinica.

Neste estudo, a média de RG progrediu 0,18mm por ano. Este valor pode ser
considerado bastante elevado se comparado com os resultados encontrados na literatura, que
variaram de 0,02 a 0,04mm por ano (Ship e Beck, 1996; Matas et al., 2011). Cabe salientar
que os estudos encontrados analisaram amostras de conveniéncia, com alto padrdo de
cuidados odontologicos, em que a progressao de RG ndo esteve relacionada com a progressao
de periodontite. Este fato pode ajudar a explicar a discrepancia entre os achados, pois o
presente estudo utilizou uma amostra representativa de Porto Alegre, cidade em que a
prevaléncia da doenga periodontal sabidamente ¢ bastante elevada: 79% dos individuos e 36%
de dentes por individuo tem perda de inser¢do clinica >5mm (Susin, Dalla Vecchia, ef al,
2004). E este trabalho mostrou que individuos com periodontite tiveram em torno de 0,8mm
maior média de progressio de RG quando comparados a individuos periodontalmente
saudaveis, independentemente do sitio analisado.

No exame inicial, individuos mais velhos tiveram maior prevaléncia e maior nimero
de dentes com RG (Rios et al., 2014), e no presente estudo, quanto maior a recessdo gengival
no baseline menor foi a progressdo de recessao ao longo do tempo. Desta forma, individuos
de 60 anos ou mais tiveram menor progressdo da média de recessdo quando comparados a
individuos de 35 a 49 anos.

Na avaliagdo de estudos transversais, género masculino tem sido associado a maior
prevaléncia de RG (Albandar e Kingman, 1999; Susin, Haas, ef al., 2004; Sarfati et al., 2010).
A revisdo bibliografica de estudos longitudinais avaliando doenga periodontal destrutiva
demonstra que homens tiveram maior progressdo de perda de inser¢do clinica do que
mulheres (Baelum ef al., 1997; Gilbert et al., 2005; Haas et al., 2014). Ja neste trabalho,
mulheres tiveram maior risco de ter incidéncia de dois ou mais dentes com RG >2mm do que
homens. Porém, ao se realizar uma avaliagdo com maior detalhe, pode ser visto que este
resultado ndo difere totalmente dos estudos prévios acima citados. Isso porque, ao elevar-se o
limiar de 2 para 3mm ndo somente a diferenca estatistica ¢ perdida como também se inverte a
tendéncia. Além disso, ao se comparar os géneros também ndo houve diferenca estatistica
quanto a média de progressdo de recessao.

Os estudos longitudinais publicados até o momento ndo apresentam analises a respeito

do impacto do nivel socioeconéomico, do fumo e da obesidade na progressdo de recessdo. Por
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outro lado, ha na literatura relato de que individuos com baixo nivel socioecondmico tiveram
maior incidéncia de perda de insercdo clinica quando comparados a individuos de alto nivel
socioeconomico (Elter ef al., 1999). Outros estudos mostram uma associagao entre baixo nivel
socioeconomico ¢ doenga periodontal, atribuida a fatores comportamentais e ambientais
(Albandar, 2002). Similarmente, neste trabalho, individuos de baixo nivel socioeconémico
tiveram 40% maior chance de ter aumento de dois ou mais dentes com RG >3mm e a
progressdo da média de recessdo foi 0,22mm maior quando comparados a individuos de alto
nivel socioecondmico.

O estudo do estado da arte demonstra a forte influéncia negativa do fumo na condicao
de saude periodontal. Em uma revisdo sistematica realizada por Bergstrom em 2006, todos os
70 estudos transversais e 14 estudos de caso-controle incluidos indicaram uma associagdo
entre fumo e uma pior condig@o periodontal. Além disso, 95% dos estudos de coorte avaliados
mostraram uma maior taxa de comprometimento periodontal em fumantes (Bergstrém, 2006).
Neste estudo, o habito de fumar interferiu no aparecimento de novos dentes com recessdo:
fumantes expostos a 20 packyears ou mais tiveram 37% maior risco de ter incidéncia de dois
ou mais dentes com RG >3mm quando comparados a ndo fumantes.

No mundo, mais de um terco da populacdo estd com indice de massa corporal (IMC)
igual ou maior a 25kg/m?, ou seja, possuem sobrepeso ou obesidade (Ng ef al., 2014). Dentre
as comorbidades da obesidade, destacam-se as doencas cardiovasculares ¢ a diabetes (WHO,
2000). Algumas revisdes sistematicas mostram que a obesidade também esta associada tanto
com a prevaléncia quanto com a incidéncia de periodontite (Chaffee e Weston, 2010; Suvan et
al., 2011; Keller et al., 2015; Nascimento ef al., 2015). Porém, ndao foram encontrados estudos
prévios na literatura que buscaram avaliar a associacdo entre obesidade e progressdo de RG.
No presente estudo, individuos com sobrepeso e obesidade tiveram maior média de
progressdo de recessdo quando comparados a individuos considerados com peso normal.

O protocolo de exame utilizado neste estudo foi de quatro sitios por dente (mésio-
vestibular, médio-vestibular, disto-vestibular e médio-lingual), de todos os dentes presentes.
Susin e colaboradores, em 2005, avaliaram sete diferentes protocolos parciais de exame
periodontal e concluiram que todos eles subestimaram a prevaléncia de perda de insergdo
clinica. No entanto, os autores verificaram o menor viés ao utilizar um protocolo semelhante
ao empregado no presente estudo: 3 sitios (mésio-vestibular, médio-vestibular e disto-lingual)
por dente, de todos os dentes presentes. Ainda assim, cabe ressaltar que o impacto do uso de

protocolos parcias nas estimativas de recessdo gengival ndo foi analisado (Susin et al., 2005).



66

Através desta pesquisa foi visto que a populagdo estudada apresenta altos valores de
incidéncia e de progressio de RG. Além disso, alguns fatores sociodemograficos,
comportamentais e clinicos que agem sobre o surgimento e/ou na evolucdo da recessdao
puderam ser identificados. Desta forma, estes dados podem servir como base para politicas
publicas de saude, visto que a recessdo gengival é motivo de ansiedade por parte dos
pacientes e agindo sobre ela, ¢ possivel impactar em outras condi¢des que somente ocorrem
quando a recessdo esta presente, como a carie radicular e a hipersensibilidade dentinaria.

Apesar das dificuldades inerentes a levantamentos epidemiologicos de
acompanhamento, foi possivel obter uma amostra robusta a qual possibilitou alcangar todos
os objetivos previamente tracados, tornando este o Unico estudo de base populacional no
mundo a abordar incidéncia, progressdo e fatores de risco e de prognoéstico para recessao

gengival.
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UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
FACULDADE DE ODONTOLOGIA

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Caro participante,

Esta pesquisa esta sendo realizada pela Faculdade de Odontologia da Universidade Federal do Rio
Grande do Sul (UFRGS) e tem como objetivo determinar a incidéncia de carie dentaria, hipersensibilidade,
erosdo dentaria, recessdo gengival e perda dentdria na populagdo adulta e idosa de Porto Alegre, contribuindo
para que medidas de prevencgdo e tratamento de doengas bucais sejam estabelecidas. Todos os individuos
convidados a participar deste estudo ja foram avaliados em pesquisa anterior realizada entre junho de 2011 e
Junho de 2012. Os participantes serdo submetidos a uma entrevista sobre dados pessoais e comportamentais,
limpeza dos dentes com escova, pasta e fio dental, exame bucal e coleta de saliva, em um tnico dia, com dura¢do
prevista de aproximadamente uma hora. Os possiveis desconfortos associados a esses procedimentos sdo aqueles
decorrentes de um exame odontoldgico comum. Serdo utilizados materiais descartaveis e esterilizados, ndo
havendo danos previstos. Os participantes terdo como beneficio o acesso ao diagndstico de qualquer alteragao
bucal e receberdo, posteriormente, um relatorio do exame realizado associado a um encaminhamento para
tratamento odontoldgico.

As informagdes coletadas durante a entrevista e o exame bucal ficardo sob o poder restrito dos
pesquisadores, ndo sendo permitido o acesso por outra pessoa que ndo o proprio participante ou responsavel.
Fica, ainda, assegurada a liberdade dos individuos de recusarem-se a participar ou retirarem-se da pesquisa a
qualquer momento, sem que isso traga conseqiiéncias a0s mesmos.

Eu, (participante), declaro que fui informado do objetivo

e dos procedimentos que serdo realizados nesta pesquisa, bem como sei dos meus direitos e dos deveres dos
pesquisadores. Declaro, ainda, que recebi uma copia deste Termo.

Porto Alegre, __ de de 2015

Participante

Em caso de diivida entre em contato com o Comité de Etica em Pesquisa da UFRGS pelo telefone (51)

33083738 ou com coordenadora do projeto Profa. Dra. Marisa Maltz pelo telefone (51) 33085193.
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R Data[ [ V[T JRJo] T[] setorcensitario [ | | recisTroN [ [ T 71

Entrevistador Mauricio Fernando Ricardo III OULTO. . s

DADOS PESSOAIS
L1 NOIIE. ...ttt et 1.2 ENAEIECO. ..ottt s
1.3. Telefone res. ( )...cccceeveevieeeneieienne. 1.4.Telefone cel. ( )...cccoveeiiiiiiienie 15 E-mail........oooe
1.6. Contato familiar...................ccocoeevvreinnnnnn. 1.7.Telefone res. ( )..ccoeevevevrvecveeveenennnne 1.8.Telefone cel. ( )....cccooveveevieiiniiennns
1.9. Sexo [ 1] Masculino Feminino 1.10. Datade nascimento [ | J | [ [ [t p | [ |

1.11. Idade I:I:lanos 1.12. Raca ranca egra/Preta arda/Mulata mmarela Bndigena

1.13. Estado civil Solteiro(a) Casado(a)/Uniio estavel Divorciado(a) EViﬁVO(a) EOutro .........................................

HABITOS DE HIGIENE BUCAL

2.1. Com que frequéncia vocé escova seus dentes?
Nunca escova enos de uma vez por dia ma vez por dia muas vezes por dia rés vezes ou mais por dia
2.2. Qual tipo de escova vocé usa? IB\IEO usa escova acia édia E)ura Ehio sabe

2.3. Com que frequéncia vocé limpa entre seus dentes?
m Nunca limpa Menos de uma vez por dia ma vez por dia Izbuas vezes por dia rés vezes ou mais por dia
2.4. O que vocé usa para limpar entre seus dentes? Nada Palito de dentes Fio dental III (@115 (s TR

AUTOPERCEPCAO EM SAUDE BUCAL

3.1. Nos ultimos seis meses, por causa de problemas com seus dentes, boca ou dentadura:

(nunca=0; raramente=1; algumas vezes=2; repetidamente=3; sempre=4)

3.2. Vocé teve problemas para falar alguma palavra? 3.9. Vocé teve que parar suas refeicoes?

3.3. Vocé sentiu que o sabor dos alimentos tem piorado? 3.10. Vocé encontrou dificuldade para relaxar?

3.4. Vocé sentiu dores na sua boca ou nos seus dentes? 3.11. Vocé se sentiu envergonhado(a)?

3.5. Voceé se sentiu incomodado(a) ao comer algum alimento? 3.12. Vocé ficou irritado(a) com outras pessoas?

3.6. Voct ficou preocupado(a)? 3..1’3.. Vocé teve dificuldade de realizar atividades
diarias?

3.7. Vocé se sentiu estressado(a)? 3.14. Vocé sentiu que a vida, em geral, ficou pior?

3.15. Vocé ficou totalmente incapaz de fazer suas

. = - N
3.8. Sua alimentacio ficou prejudicada? atividades diarias?

ACESSO A SERVICOS ODONTOLOGICOS
4.1. Vocé tem ido ao dentista nos altimos 3 anos:

Nao tem ido Quando tem dor, um dente quebrado ou outra urgéncia Para revisar e evitar problemas futuros

4.2. De quanto em quanto tempo? | | |meses

4.3. Onde foi a sua ultima consulta?
Servigo publico Servigo particular Plano de satide ou convénio IZ‘ Nao sabe OULTO. ..ottt e

4.4. Vocé ja fez tratamento gengival/periodontal? El Sim Nao Nao sabe

4.5. Vocé usa ou usou aparelho ortodontico fixo? Sim Nao Nao sabe

HISTORIA MEDICA

5.1. Vocé apresenta/apresentou alguma das seguintes doeng¢as? (sim=1; ndo=2; ndo sabe=3)

7.1. Artrite reumatoéide 7.3. Osteoporose 7.5. Doenca cardiaca ou arterial
7.2. Diabetes 7.4. Refluxo gastrico 7.6. Bulimia
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5.2. Alguém da sua familia ja apresentou/apresenta refluxo gastrico? III Sim | 2 | Nao Néo sabe

5.3. Vocé estd usando alguma medicacdo? IIl Sim Nao

5l QUAIZ .o eeeeeee e e e e e e e eeee e e ettt ettt e st eeee

FATORES COMPORTAMENTAIS

6.1. Vocé fuma atualmente? Sim Nao | 6.2. Quantos cigarros por dia? I:l:'

6.3. Ha quantos anos? D:'

6.4. Vocé fumou anteriormente? I?Sim Nao [ 6.5. Quantos cigarros por dia? D:l 6.6. Por quantos anos? |:|:|

6}7. Ha quantos anos vocé parou de fumar? |:|:|

6.8. Vocé ingere bebidas alcoolicas: Nunca Raramente Algumas vezes Iz‘ Repetidamente ESempre
6.9. Qual tipo? enhum erveja achaga m/inho utro ...............................................
1

6.10. Quantas doses/copo vocé ingere por semana? | | |

6.11. Vocé costuma apertar ou ranger os dentes? m Sim N50 Nao sabe

HABITOS ALIMENTARES

Com que frequéncia vocé consome as seguintes bebidas e frutas?
(0O=nunca ou raramente; 1=algumas vezes; 2=todos ou quase todos os dias)

7.1. Refrigerante 7.4. Agua com gis 7.7. Laranja 7.10. Banana 7.13. Péssego
7.2. Suco de fruta 7.5. Gatorade 7.8. Abacaxi 7.11. Limao 7.14. Kiwi
7.3. logurte 7.6. Cha enlatado 7.9. Morango 7.12. Maca 7.15. Uva

7.16. De que forma vocé ingere liquido engarrafado?
lIlPela boca da garrafa vagarosamente Pela boca da garrafa rapidamente Com canudo E Com copo

7.17. Vocé costuma ingerir liquido antes de dormir? Sim Nao

7.18. Qual liquido? II'Nenhum 2 [Agua Suco ELeite ERefrigerante m:hé utro ........................

7.19. Vocé costuma ingerir liquido no meio da noite? Sim Nao

7.20. Qual liquido? lIINenhum Agua Suco ELeite E{efrigerante Izbhé utro ........................

CARACTERIZACAO SOCIOECONOMICA

8.1. Vocé é alfabetizado(a)? |_|T_| sim [2] Nio

8.2. Vocé estudou até: Izl Nunca estudou 1* a 4* série do 1° grau “ a 8" série do 1° grau m" grau incompleto
° grau completo Iz'3° grau incompleto ° grau completo (')s-gradua(;io

8.3. Quantas pessoas, incluindo vocé, residem nesta casa? I:l:'i 8.4. Acima de 35 anos? |:|:|

8.5. Quantos comodos estio servindo permanentemente de dormitério para os moradores desta casa? D:'

Quantos...vocé possui? (ndo possui=0; 1; 2; 3; 4 ou mais=4)

8.6. Aspiradores de po 8.10. Empregadas (pagamento mensal) 8.14. Radios

8.7. Automoveis 8.11. Freezer (considerar refrigerador duplex) 8.15. Refrigeradores

8.8. Banheiros 8.12. Maquinas de lavar roupas 8.16. Televisores coloridos
8.9. Computadores 8.13. Microondas 8.17. Videocassetes/DVDs

8.18. No més passado, quanto receberam, em reais, juntas, todas as pessoas que moram na sua casa?

[1] Ate 250 [2] 2512540 [3] 54121500 [4] 1501 22500 [5]2501 24500 [6]4501 29500 [7]Mais de 9500 [8] Nao sabe
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reGisTRON [ [ 89
NR Datal | |/| | tlz |0| | | Setor censitario I:l:'

Entrevistador Mauricio Fernando Ricardo III OULTO. . s

DADOS PESSOAIS

1.4. Telefone res. ( ).....cccoocveveevrvrrennnnnn. 1.4.Telefone cel. ( )..cccoovvevrevviecieiiennns 15. E-mail........ooooooiiiiii
1.6. Sexo Masculino Feminino 1.7. Data de nascimentol I y | I y | I I | |

1.8. Estado civil Solteiro(a) Casado(a)/Uniéo estavel Divorciado(a) EViﬁvo(a) EOutro .........................................

AUTOPERCEPCAO EM SAUDE BUCAL

2.1.Quantos dentes vocé perdeu desde a nossa ultima visita? D:'

ACESSO A SERVICOS ODONTOLOGICOS

3.1. Vocé tem ido ao dentista nos tltimos 3 anos:

Nao tem ido Quando tem dor, um dente quebrado ou outra urgéncia Para revisar e evitar problemas futuros

3.2. De quanto em quanto tempo? D:' meses

CARACTERIZACAO SOCIOECONOMICA

4.1. Vocé é alfabetizado(a)? I__}_l sim [2]Ndo

4.2. Vocé estudou até: m Nunca estudou 1% a 4* série do 1° grau 5" a 8" série do 1° grau E 2° grau incompleto
Iﬂ" grau completo EIS" grau incompleto ° grau completo (')s-graduagio

4.3. No més passado, quanto receberam, em reais, juntas, todas as pessoas que moram na sua casa?

[1] Ate 250 [2] 2512540 [3] 54121500 [4] 1501 22500 [5]2501 24500 [6]4501 29500 [7] Mais de 9500 [8] Niio sabe

4.4, MOtiVO PAra NAG-TESPOSTAL .......oooiiiiiiiiiiieiiieite et eerteeet e s stte ettt eabte e taessteesabeeessaessseeenbeesnseesnstesasaessseesnseesseessseennseenns
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FICHA CLINICA
REGISTRO N° Data | I /| | | / | 2| (I I XAMINAAOL..........coooiiiiiieeieece e ANotador(a)...........ocooiiiiiiii e
Medidas antropométricas: 11.1. Altura m cm 11.2. Peso I | llg

Uso de proteses: (O=ausente; 1=protese total; 2=removivel com estrutura metalica; 3=removivel provisoria; 4=desdentado sem protese total)

12.1. Arcada superior 12.2. Arcada Inferior

ISG(0=ausente; 1=presente)

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
[ ] [ ] [ ] [ ] [ ] [ ] [ [ ] [ ] | [ ] | | | [ |
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
[ ] [ ] [ ] [ ] [ ] [ ] [ [ ] [ ] | [ ] | | [ |
Calculo supragengival (0=ausente; 1=presente)

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
[ [ ] [ ] [ ] [ [ ] [ ] [ [ [ [ [ [ ] [ ] | [
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
[ [ ] [ ] [ ] [ [ ] [ ] [ [ [ [ [ [ ] [ ] | [
Recessdo gengival

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28

[ ] [ ] [ ] [ ] [ [ ] [ ] [ ] [ ] [ ] [ ] [ [ ] [ ] | [
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

[ ] [ ] [ ] [ ] [ [ ] [ ] [ ] [ ] [ ] [ ] [ [ ] [ ] | [
Profundidade de sondagem

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28

[ ] [ ] [ ] [ ] [ ] [ ] [ ] | | | | | | | | |

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

[ ] [ | [ ] [ ] [ ] [ ] [ ] | | | | | | | | |
Sangramento a sondagem (0=ausente; 1=presente)

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
[ ] [ ] [ ] [ ] [ ] [ ] [ [ ] [ ] | [ ] | | [ |
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
[ ] [ ] [ ] [ ] [ ] [ ] [ [ ] [ ] | [ ] | | [ |
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Examinador Anotador(a)

Carie coronaria(0=higida; 1=LNCI; 2=LNCA; 3=LCIE; 4=LCAE; 5=LSI; 6=LSA; 7=LCID; 8=LCAD; 9=restaurada; 10=selada; 11= pilar, PF ou faceta; 12=implante;
13=extragao indicada;14=extraido; 15=ausente; 16=restauracdo defeituosa)

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

Carie radicular (O=higida; 1=LNCI; 2=LNCA; 3=amolecida; 4=coridcea; 5=dura; 6=cervical; 7=restaurada)

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

Erosao (O=higida; 1=perda inicial da textura tecidual; 2=perda tecidual < 50%; 3=perda tecidual > 50%)

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
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UFRGS PRC’J-RE!TOR!A DE PESQUISA EROER, _*\3:
UNIVERSIDADE FEDERAL Comité De Etica Em Pesquisa Da Ufrgs

DO RIO GRANDE DO SUL

CARTA DE APROVACAO

Comité De Etica Em Pesquisa Da Ufrgs analisou o projeto:

Namero: 19794

Titulo:  ooEVALENCIA E FATORES DE ASSOCIAGAO DE CARIE DENTARIA, RECESSAO GENGIVAL
E PERDA DENTARIA NA POPULAGAG ADULTA E IDOSA DE PORTO ALEGRE, RIO GRANDE
DO SUL, BRASIL.

Pesquisadores:
Equipe UFRGS:

MARISA MALTZ TURKIENICZ - coordenador desde 01/12/2010

ALEX NOGUEIRA HAAS - coordenador desde 01/12/2010

JULIANA JOBIM JARDIM - coordenador desde 01/12/2010

RICARDO DOS SANTOS ARAUJO COSTA - pesquisador desde 01/12/2010
Mauricio dos Santos Moura - pesquisador desde 01/12/2010

FERNANDO SILVA RIOS - pesquisador desde 01/12/2010

Comité De Etica Em Pesquisa Da Ufrgs aprovou o mesmo, em reunido realizada em
07/04/2011 - Sala de reuniées do Gabinete do Reitor - 6° andar do prédio da Reitoria, por
estar adequado ética e metodologicamente e de acordo com a Resolugdo 196/96 e
complementares do Conselho Nacional de Saude.

TWm&LM

JPSE ARTUR BOGO CHIES
Cowrdengdor da comissao de élica

Porto Alegre, Quinta-Feira, 7 de Abril de 2011




