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RESUMO

Testes diagnésticos e de rastreamento sédo ferramentas essenciais para
determinar medidas acurazes de doengas, entender suas etiologias e seus padrbes
de transmissdo. Para que um teste tenha niveis de validacdo adequados, sua
performance deve ser comparada em uma variedade de populagdes e cenarios.
Medidas de saude autorreportadas ja se comprovaram como testes eficazes para
avaliar diversas condicdes de saude e doenga, tanto gerais quanto orais.
Especialmente no campo da Endodontia, esses testes podem ser uteis na
substituicdo da necessidade de radiografias para estudos epidemiologicos. O
histérico de tratamento endoddntico autorreportado (HTEAR) ja foi utilizado como
método para identificar a experiéncia de um individuo com doenca e tratamento
endodonticos, mas apenas em populacbes masculinas e com elevado nivel de
educacédo. O objetivo deste estudo multicéntrico foi quantificar a validade do HTEAR
para identificagdo da presencga de tratamento endodédntico (TE) e periodontite apical
(PA) em uma subpopulagao de pacientes iniciando tratamento em universidades de
duas diferentes cidades do sul do Brasil. A variavel de exposi¢ao principal (HTEAR)
foi coletada através de questionario respondido por 228 participantes, e os
desfechos TE e PA foram avaliados através da analise de radiografias panorémicas.
Os dados coletados incluiram numero total de dentes e numero de dentes com TE e
PA para cada participante. Foram calculados os valores de acuracia, sensibilidade,
especificidade, valores preditivos positivos e negativos (VPP e VPN), eficiéncia e
razdes de verossimilhanca positiva e negativa (RVP e RVN). A amostra final foi
composta por 198 individuos para analise de TE e 192 para analise de PA, apos
exclusdes. Os valores para HTEAR foram: acuracia (TE=0,858; PA=0,474),
sensibilidade (TE=0,954; PA=0,739); especificidade (TE=0,671; PA=0,250); VPP
(TE=0,850; PA=0,454); VPN (TE=0,882; PA=0,530); eficiéncia (TE=0,812;
PA=0,494); RVP (TE=2,899; PA=0,985); RVN (TE=0,068; PA=1,004). HTEAR pode
ser considerado um método valido para identificacdo da presenca de TE, mas nao
de PA nesta populagdo. A maior parte dos valores das medidas que foram
calculados variaram nesta populacdo, em comparacdo com estudos anteriores,
demonstrando que o método do HTEAR se mostrou dependente do contexto em que
foi aplicado. Os presentes resultados, portanto, apontam para a necessidade de

mais estudos em outros cenarios populacionais sobre a acuracia do HTEAR, para



que este possa vir a ser utilizado em futuros estudos epidemiolégicos de larga

escala que incluam variaveis endodénticas.

Palavras-chave: tratamento endodéntico, periodontite apical, autorrelato, validacao



ABSTRACT

Diagnostic and screening tests are essential tools for determining accurate
estimates of diseases, understanding their etiology and transmission patterns. In
order to have appropriate validity, a test’'s performance should be compared in a
variety of populations and settings. Self-reported health status has proved to be a low
cost, effective test to assess various general and oral conditions. Especially in the
field of Endodontics, they can be useful in replacing the need for radiographs in
epidemiological studies. Self-reported history of endodontic treatment (SRHET) has
been used as a method of identifying an individual’'s experience with endodontic
disease and treatment, but only in highly educated male populations. The aim of this
multicenter study was to evaluate the validity of SRHET for endodontic treatment
(ET) and apical periodontitis (AP) in a subpopulation of first-time patients at
universities in two different cities in the South of Brazil. Main exposure SRHET was
collected through questionnaire for 228 participants and outcomes ET and AP were
assessed by analysis of panoramic radiographs. Data collected included total number
of teeth and number of teeth with ET and/or AP for each participant. Validities of
SRHET for presence of ET and AP were calculated separately through values of
accuracy, sensitivity, specificity, positive and negative predictive values (PPV and
NPV), efficiency and positive and negative likelihood ratios (PLR and NLR). Final
sample comprised 198 individuals for ET analysis and 192 for AP analysis, after
exclusions. The SRHET values were: accuracy (ET=0.858; AP=0.474); sensitivity
(ET=0.954; AP=0.739); specificity (ET=0.671; AP=0.250); PPV (ET=0.850;
AP=0.454); NPV (ET=0.882; AP=0.530); efficiency (ET=0.812; AP=0.494); PLR
(ET=2.899; AP=0.985); NLR (ET=0.068; AP=1.004). SRHET is a valid method for
predicting ET, but not for AP in this population. Values of most measures calculated
varied in this population in comparison to previous studies. SRHET thus showed to
be context-dependent and should be tested in a variety of other populational settings
in order to allow its use in future large-scale epidemiological studies including

endodontic variables.

Keywords: endodontic treatment, apical periodontitis, self-report, validation



SUMARIO

1 INTRODUGAO ..ottt 11
2 ARTIGO ... et 18
3 CONSIDERAGOES FINAIS ..ottt 37

4 REFERENCIAS BIBLIOGRAFICAS



O 00 N o u B~ W N P

W W W W W NN NN NNNDNDNNP P P P R P R Rp PR
A W N P O O O N O U1 B W N P O O 0 N O 11 M W N L O

11

1 INTRODUGAO

As doengas cronicas n&o-transmissiveis (DCNTs) tém sido as maiores
causadoras de morte na populagdo mundial nas ultimas décadas, sendo
responsaveis por 38 milhdes (67,8%) das 56 milhées de mortes no mundo em 2012.
Destas, 82% foram provocadas pelas quatro principais DCNTs: doengas
cardiovasculares (DCV), diabetes mellitus (DM), cancer e doencas respiratérias
cronicas. A Organizacdo Mundial da Saude (OMS) relata que esses numeros vém
aumentando — no ano de 2000, houve 31 milhdes de mortes causadas por essas
enfermidades — e estima que em 2030, o total chegara a 52 milhdes de mortes por
DCNTs (WHO, 2014).

Contribuindo com a relevancia desses dados, destaca-se ainda que cerca de
42% de tais eventos ocorrem em individuos com menos de 70 anos e, destes, 82%
se dao em populagdes de paises de baixa e média renda, como o Brasil. Além disso,
as DCNTs provocam altos indices de morbidade nas populagdes, demandando altos
investimentos dos servigos de saude publica. Tais gastos, somados ao impacto
provocado pela elevada prevaléncia das mortes prematuras, diminuem a forca de
trabalho e, consequentemente, dificultam o desenvolvimento socioeconémico e a
erradicacao da pobreza nesses paises (WHO, 2010, 2014).

Tendo esses numeros alarmantes em vista, a OMS publicou, no ano de 2013,
um plano de acgédo global, visando a prevencao das DCNTs e de seus eventos
consequentes. Os objetivos foram estipulados principalmente com base no combate
aos fatores de risco mais conhecidos para DCNTs (fumo, dieta nao-balanceada,
inatividade fisica e uso abusivo do alcool). Dentre esses objetivos estdo a redugao
no consumo de sal e de bebidas alcodlicas, a reducado na prevaléncia de atividade
fisica insuficiente, diminuicdo do fumo, contencédo do aumento na prevaléncia de
diabetes e obesidade e reducao dos indices de morte prematura por DCNTs (WHO,
2013a).

Entretanto, a propria OMS afirma que a eliminacdo completa dos principais
fatores de risco comportamentais seria capaz de evitar apenas trés quartos de todas
as mortes causadas por DCNTs (WHO, 2013b). Isso significa que 25% dessas
mortes podem ainda possuir outros fatores de risco, ainda ndo bem elucidados.
Recentemente, o papel da inflamagao cronica vem sendo avaliado como possivel

contribuinte para o desenvolvimento de DCNTs, especialmente doencgas
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cardiovasculares e diabetes mellitus. Estudos na area médica tém investigado a
associagao da inflamacéao crénica com riscos aumentados para aterosclerose (bem
como suas consequéncias — doenga coronariana e acidente vascular cerebral) e
resisténcia a insulina, levando a sindrome metabdlica e diabetes mellitus tipo 2
(DREGAN et al., 2014).

Seguindo essa linha, patologias bucais como doenca periodontal (DP) e
periodontite apical (PA), que sdo doencas cronicas infecto-inflamatoérias, também
tém sido investigadas como possiveis novos fatores de risco para DCNTs. Na area
odontologica, Mattila e colaboradores foram os primeiros a identificar uma
associagao entre saude oral e infarto agudo do miocardio, mesmo apos ajuste para
idade, sexo, classe social, fumo, concentragdes lipidicas sanguineas e presencga de
diabetes (MATTILA et al., 1989). Posteriormente, outros estudos que avaliaram
doenga periodontal, tanto prospectivos (BECK et al., 1996; DESTEFANO et al.,
1993) quanto retrospectivos (MORRISON; ELLISON; TAYLOR, 1999), conseguiram
observar associagao entre DP e DCVs. Ainda em relagao a DP, ficou igualmente
estabelecida a relagao com diabetes mellitus (IACOPINO, 2001).

Como a periodontite apical (PA) divide aspectos em comum com a DP, faz
sentido que também fosse investigada como fator de risco para DCV e DM. Ambas
DP e PA sao doencas infecciosas que apresentam microbiota semelhante (em sua
maioria bactérias anaerdbias Gram-negativas) e causam elevagdo em marcadores
inflamatadrios sistémicos (COTTlI et al., 2011a).

No que se refere as DCVs, sabe-se que se originam de disfuncao endotelial
que leva a formagdo de placas aterosclerdticas (MULLER; ANDREA, 2000).
Processos inflamatérios cronicos e doencgas infecciosas, como sao PA e DP, por sua
vez, sao capazes de provocar tais danos endoteliais e consequente aterosclerose,
bem como causam eventos cardiovasculares agudos, incluindo ruptura da placa
aterosclerdtica e trombose (ROSS, 1999). Alguns estudos ja demonstraram,
inclusive, que microrganismos causadores de infec¢gdes endodénticas, como
Porphyromonas endodontalis, estdo presentes em placas ateroscleréticas
(CHHIBBER-GOEL et al.,, 2016) e sado capazes de invadir culturas de células
endoteliais de artérias coronarianas (DORN et al., 2002). Além disso, uma recente
metanalise mostrou que a PA estd associada a elevacdo de marcadores
inflamatodrios sistémicos, os quais sao indicadores de risco para DCV (GOMES et al.,
2013).
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Apesar desses aspectos, ainda ha poucos estudos que se dedicaram a avaliar
a associagcao entre PA e DCV. Cotti e colaboradores (COTTI et al., 2011b)
encontraram indicios de disfungdo endotelial incipiente em homens adultos jovens
com PA, através da avaliacdo de baixos niveis de reserva de fluxo endotelial e
aumento dos niveis de interleucina-2 circulante. Em uma populagdao semelhante, foi
observada associagao entre lesdes periapicais de origem endoddntica e eventos
cardiovasculares (infarto do miocardio, angina pectoris e cardiopatia isquémica
cronica) (CAPLAN et al., 2006). Da mesma forma, porém em populacdo de meia-
idade, outro estudo identificou a carga endodéntica (soma da quantidade de
elementos dentarios com tratamento endoddéntico e/ou com PA) como preditor de
risco independente para eventos cardiovasculares (angina, infarto do miocardio e
morte por evento cardiovascular) (GOMES et al., 2016). Pasqualini e colaboradores
também observaram este tipo de associacdo em uma populacdo de adultos de meia-
idade (PASQUALINI et al., 2012).

Em um trabalho no qual o histérico de tratamento endodéntico (TE) foi
autorreportado, foram observados resultados semelhantes. Os participantes com
maior historico de tratamento endoddntico autorreportado tiveram maior chance de
desenvolver DCVs do que aqueles que nao reportaram histérico de tratamento
endoddntico (CAPLAN et al., 2009).

Apesar de ainda ndo existirem estudos que avaliem prospectivamente se o
tratamento endodontico de dentes com PA é capaz de reduzir o risco de eventos
cardiovasculares — algo necessario para confirmagao da PA como fator de risco para
DCVs —, ja foi sugerido que essa redugado possa ocorrer. Em um estudo de 2014,
foram avaliadas retrospectivamente as imagens de tomografias computadorizadas,
bem como a carga aterosclerética da aorta abdominal através de um escore de
célcio, de 531 pacientes com um total de 11.191 dentes. Os resultados mostraram
que houve aumento da carga aterosclerdtica com o aumento de dentes com PA,
mas nao com TE. Pacientes com TE tiveram menor carga aterosclerdtica que
aqueles sem TE. Dentes com TE e com PA simultaneamente nao tiveram relevancia
na carga aterosclerética dos pacientes participantes (PETERSEN et al., 2014).

Ja em relacdo a diabetes mellitus, diversos estudos também sugerem
associacao entre DM e maior prevaléncia de PA, com lesdes periapicais maiores do
que em pacientes controle e com pior progndéstico de reparo pos-TE. Por outro lado,

lesdes cronicas de PA ndo tratadas podem contribuir para maior dificuldade no
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controle glicémico de diabéticos. Assim como para as DCVs, entretanto, sao
necessarios mais estudos epidemioldgicos prospectivos para comprovar a relagao
efetiva entre DM e PA (SEGURA-EGEA; MARTIN-GONZALEZ; CASTELLANOS-
COSANO, 2015).

Tendo em vista que cada vez mais pesquisas apontam para que a PA possa
ser um fator de risco para DCNTs, principalmente DCVs e DM, estudos
epidemioldgicos de grande escala tornam-se extremamente importantes. Segundo a
OMS, a obtencdo de informacdes sistematicas referentes a identificacdo e a
prevaléncia de fatores de risco sdo essenciais no planejamento da prevengao de
doengas e promogao de saude. Em seu método de “STEPS” para vigilancia de
doencas cronicas, o “step” ou passo numero 1 a ser realizado é a coleta de
informacdes sobre saude e doenca através de questionarios. O uso de questionarios
€ a forma mais rapida e com menor custo para obtencido de dados sobre populacdes
(GOMES et al., 2012; PETERSEN; BAEZ, 2013; PITIPHAT et al., 2002).

Questionarios vém sendo um meio de coleta de dados em estudos
epidemioldgicos desde a Segunda Guerra Mundial e evoluiram significativamente
até os dias de hoje, especialmente pela publicagado de guias como o Survey Methods
pela OMS (CANADA, 2010). E um método utilizado para a avaliagéo autorreportada
de diversas questbes de saude-doenga, tais como diabetes (BERGMANN et al.,
2004; HUERTA et al., 2009; JACKSON et al., 2014), dieta (RIMM et al., 1992),
hipertensao arterial sistémica (ALONSO et al., 2005; HUERTA et al., 2009; TAYLOR
et al., 2010; TORMO et al., 2000), doencas cardiovasculares (BERGMANN et al.,
2004; HELIOVAARA et al., 1993), respiratorias, musculoesqueléticas e psiquiatricas
(HELIOVAARA et al., 1993), hipercolesterolemia (HUERTA et al., 2009; TAYLOR et
al., 2010), artrite reumatoide (WONG et al., 2004) e cancer (BERGMANN et al.,
2004). Outros aspectos menos comuns também ja foram avaliados, como uso de
entorpecentes (Ecstasy) (YACOUBIAN JR; WISH, 2006) e violéncia doméstica
(HALPERN et al., 2006).

Tal como quaisquer outros tipos de testes diagndsticos, questionarios devem
ser submetidos a avaliagdes sobre sua qualidade como método de identificagcao de
condicbes de saude-doenca. Para que isto ocorra, devem ser realizados estudos
para analise dos valores de sua validade ou acuracia, ou seja, a capacidade de
distincao entre aqueles que tém (sensibilidade) e aqueles que ndo tem a doenca

(especificidade). Este dado é bastante importante no rastreamento de doengas em
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populagdes. Além disso, devem ser analisados os valores preditivos positivos e
negativos para que se possa responder a uma questdo mais presente na pratica
clinica: “se o paciente tiver resultado positivo no teste, qual a probabilidade de ter a
doenga?”, sendo o mesmo valido para o caso negativo. Outros valores importantes
que devem ser calculados sao as razdes de verossimilhanga (ou likelihood ratios)
positivas e negativas, que representam a probabilidade de se encontrar o resultado
positivo ou negativo em pessoas doentes quando comparado a pessoas nao-
doentes (GORDIS, 2014; HULLEY et al., 2003).

Diversos trabalhos relatam formas de se avaliar a qualidade de testes
diagnodsticos (BOSSUYT et al., 2003a; DAYA, 1996; IRWIG et al., 2002; VETTER,;
SCHOBER; MASCHA, 2018), sendo que uma das maiores consideracbes € dada
sobre a capacidade de generalizagao ou transferéncia dos resultados para diversas
populagdes. Como o0s sujeitos sdo normalmente uma das principais fontes de
variabilidade entre os testes, sugere-se que, para superar este obstaculo, sejam bem
descritas a populagao incluida no estudo, sua forma de selegao, incluindo critérios
de inclusdo e exclusdo, o local, a época e a situagdo da coleta dos dados
(BOSSUYT et al., 2003a; DAYA, 1996; HULLEY et al., 2003; IRWIG et al., 2002).
Além disso, é indicado que os estudos sejam reprodutiveis, e assim possam
realizados em diversos locais, tempos e com variadas populagdes, com o objetivo de
fornecer dados suficientes para que subsequentes metanalises possam ser
realizadas (BOSSUYT et al., 2003b; HULLEY et al., 2003; IRWIG, 1994; IRWIG et
al., 2002; LEE et al., 2015).

No campo da Odontologia, pode-se considerar que a avaliacdo de doengas
através de questionarios esta ainda nos estagios iniciais deste processo, sendo
relativamente recente, ja que remete as ultimas trés décadas. O primeiro estudo,
realizado em 1986 na Finlandia, conseguiu confirmar a eficacia do uso de
questionario para a autoavaliagdo sobre o numero de dentes e presencga de proteses
dentarias (KONONEN; LIPASTI; MURTOMAA, 1986). No ano de 1991, dois
trabalhos deste tipo realizaram validacdo para saude oral, obtendo bons resultados
também para contagem de dentes (DOUGLASS; BERLIN; TENNSTEDT, 1991) e
uso de proteses dentarias (PALMQVIST; B; ARNBJERG, 1991). Desde entéo,
diversos estudos confirmaram tais resultados (AXELSSON; HELGADOTTIR, 1995;
BUHLIN et al., 2002; GILBERT; DUNCAN; KULLEY, 1997; PITIPHAT et al., 2002;
RAMOS; BASTOS; PERES, 2013), enquanto outros expandiram a avaliagdo para
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presenca de doencga periodontal (ABBOOD et al., 2016; BLICHER; JOSHIPURA;
EKE, 2005; BUHLIN et al.,, 2002; COBURN et al., 2015; CYRINO et al., 2011;
DIETRICH et al.,, 2005; EKE et al., 2013; GENCO et al.,, 2007; JOSHIPURA,;
PITIPHAT; DOUGLASS, 2002; PITIPHAT et al., 2002; RAMOS; BASTOS; PERES,
2013), carie (PITIPHAT et al., 2002; SILVA et al., 2014), tratamento endodéntico
(FRANCISCATTO et al., 2019; GOMES et al., 2012; PITIPHAT et al., 2002), dor
orofacial (NILSSON; LIST; DRANGSHOLT, 2006) e agenesia dentaria (BAELUM et
al., 2011).

Apesar de alguns estudos terem encontrado resultados insuficientes para
validacdo de DP (BLICHER; JOSHIPURA; EKE, 2005; BUHLIN et al.,, 2002;
DIETRICH et al., 2005; PITIPHAT et al., 2002; RAMOS; BASTOS; PERES, 2013),
carie (PITIPHAT et al.,, 2002) e agenesia dentaria (BAELUM et al.,, 2011)
autorreportadas, a maioria verificou como tendo validade o método de questionario.
Para DP ha inclusive uma revisdo sistematica com metanalise confirmando a
possibilidade do wuso do diagndstico autorreportado em grandes estudos
epidemiologicos (ABBOOD et al.,, 2016). Outros corroboram com tais bons
resultados, tanto para DP (COBURN et al., 2015; CYRINO et al., 2011; EKE et al.,
2013; GENCO et al.,, 2007; HEATON et al.,, 2017; JOSHIPURA; PITIPHAT;
DOUGLASS, 2002; LAMONTE et al., 2014), quanto para carie (LEVIN; SHPIGEL;
PERETZ, 2013; SILVA et al., 2014), dor orofacial (NILSSON; LIST; DRANGSHOLT,
2006), tratamento endodéntico (FRANCISCATTO et al., 2019; GOMES et al., 2012;
PITIPHAT et al., 2002) e retencao de restauragdes com uso de retentor intracanal
pos-tratamento endoddntico (VON STEIN-LAUSNITZ et al., 2018).

De uma forma geral, percebe-se que questionarios de saude tendem a ter
piores resultados para deteccdo de doencgas transitorias ou agudas e melhores para
doencas cronicas (BERGMANN et al., 2004; HELIOVAARA et al., 1993). Os
resultados também tendem a ser melhores para especificidade do que para
sensibilidade, ou seja, identificam mais adequadamente saude do que doenga
(FARMER et al., 2017; HUERTA et al., 2009).

Ainda assim, considerando que o diagndstico para histérico e necessidade de
tratamento endoddntico envolve necessariamente o uso de exames de imagem, o
gue aumenta consideravelmente seus custos, a ferramenta do questionario torna-se
fundamental para a realizacdo de estudos epidemiolégicos nessa area. Alguns

estudos ja confirmaram a validade e utilizaram questionarios autorreportados para
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identificacdo de historico de tratamento endoddntico, sendo a maioria dos
participantes homens brancos, com elevado nivel de escolaridade (CAPLAN et al.,
2009; FRANCISCATTO et al., 2019; GOMES et al., 2012; JOSHIPURA et al., 2006;
PITIPHAT et al., 2002). Ha um estudo que conseguiu bons resultados para validagéo
de DP autorreportada em uma amostra brasileira (CYRINO et al., 2011) e apenas
um que tenha feito o mesmo para histérico de tratamento endodéntico
(FRANCISCATTO et al., 2019). Este ultimo trabalho, entretanto, foi composto por
uma amostra extremamente especifica, composta de policiais militares, em sua
maioria homens, com consultas regulares ao dentista.

Nos trabalhos em que o histérico de tratamento endoddntico autorreportado foi
utilizado, isto ocorreu em substituicdo aos exames de imagem normalmente
realizados (radiografias ou tomografias computadorizadas), que seriam o padrao-
ouro em imagens para avaliagdo da presenca de TE e PA. Nos casos em que ha
presenca de radiopacidade referente a existéncia de dentes com TE, pode-se
sugerir que o paciente, consequentemente, tenha um histérico de doencga pulpar ou
periapical prévia. Entretanto, esta hipotese ainda deve ser validada, tendo apenas
dois trabalhos avaliado a possibilidade da ocorréncia desta relacdo através do
histérico de TE (FRANCISCATTO et al., 2019; GOMES et al., 2012).

Este trabalho, portanto, teve como objetivo validar o histérico de tratamento
endodontico autorreportado como método de identificacdo de individuos que
realizaram TE e/ou apresentam PA em uma populacdo do sul do Brasil, composta
por pacientes que estivessem iniciando tratamento em cursos de Odontologia de
uma universidade particular da cidade de Porto Alegre, Rio Grande do Sul e de uma

universidade publica da cidade de Santa Maria, Rio Grande do Sul.
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ABSTRACT

The aim of this multicenter study was to evaluate the accuracy of self-reported
history of endodontic treatment (SRHET) as a mean of identifying patients who have
undergone endodontic treatment (ET) and present with apical periodontitis (AP) in an
urban subpopulation of first-time patients at two different universities in South Brazil.
Main exposure SRHET was collected through questionnaire for 228 participants, and
outcomes ET and AP were assessed by the analysis of panoramic radiographs.
Collected data included total number of teeth and number of teeth with ET and with
AP for each participant. Validities of SRHET for the presence of ET and AP were
calculated separately through values of accuracy, sensitivity, specificity, positive and
negative predictive values (PPV and NPV), efficiency and positive and negative
likelihood ratios (PLR and NLR). Final sample comprised 198 individuals for ET
analysis and 192 for AP analysis, after exclusions. The SRHET values were:
accuracy (ET=0.858; AP=0.474); sensitivity (ET=0.954; AP=0.739); specificity
(ET=0.671; AP=0.250); PPV (ET=0.850; AP=0.454); NPV (ET=0.882; AP=0.530);
efficiency (ET=0.812; AP=0.494); PLR (ET=2.899; AP=0.985); NLR (ET=0.068;
AP=1.004). SRHET is a valid method for predicting ET, but not for AP in this
population. The values of most validation measures varied in this population
compared to previous studies. Present findings thus suggest that the accuracy of
SRHET is dependent on the population profile, which encourages further validation

research of this test in different scenarios.

Key-words: endodontic treatment, apical periodontitis, self-report, validation
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Introduction

Diagnostic and screening tests are essential tools for determining accurate
estimates of diseases, understanding their etiology and transmission patterns.
Consequently, they enable health professionals to provide appropriate treatment for
patients, contributing to the development of customized preventive public health
programs according to community profiles'. Several studies have been published
over the years specifying directions on how to evaluate the quality of diagnostic
tests?5. Besides having proper validity, one of their main concerns is the possible
variability of test accuracy between settings, which can hinder the transferability or
generalization of its applicability to different populations.

The Standards for Reporting of Diagnostic Accuracy (STARD) initiative,
alongside other studies, has suggested that the description of the study population
and participant recruitment, the inclusion and exclusion criteria, and the settings,
locations and time of data collection are some of the ways to overcome this issue?3°.
Furthermore, the test should be reproducible and its performance should be
compared in a variety of populations and settings, paving the way for subsequent
meta-analytic studies that can improve the test's external validity>28. This is also
relevant because many studies do not report considerations on the calculation of
sample sizes, and having small numbers of participants can result in imprecise
estimates of the overall accuracy of the test®.

Among many diagnostic and screening tests, self-reported health status has
proved to be a low cost, effective way to assess various general’®'# as well as oral
conditions’®22, hence being extremely useful for epidemiological studies. In contrast,
the diagnosis of endodontic diseases is usually deemed as costly in regards to time,
money and equipment, exposes the patient to radiation and requires the work of
qualified professionals. Considering that these characteristics can make it difficult to
perform epidemiological studies in the field of endodontics, the self-reported history
of endodontic treatment (SRHET) has been used as a simplified way to assess
patient’s experience of endodontic disease and treatment’®23-26, |n these studies,
SRHET was used to the detriment of the usual method of imaging exams, such as
periapical and panoramic radiographs or cone beam computed tomography (CBCT).
When radiopaque evidence of endodontic treatment (ET) is present in these images,
they are thought to represent one’s history of pulp and/or periapical pathology, even

though this assumption has yet to be validated.



324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357

21

However, the few studies that have used SRHET so far comprised participants
with a specific profile (white males with high education and regular access to dental
care) from the United States and Brazil'%23-26_ Only two tested the possibility of apical
periodontitis (AP) being related to SRHET?526. At this time, SRHET has yet to be
tested in other varieties of populational contexts. The aim of this multicenter study
was therefore to evaluate the validity of SRHET as a method for identifying patients
who have undergone ET and present with AP in a subpopulation of patients seeking
and initiating treatment at the school of Dentistry of one private and one public

university in two southern Brazilian cities.

Methodology

This study was approved by the Ethics Committee of the School of Health
Sciences of the Pontifical University of Rio Grande do Sul and by the Ethics
Committee of the Faculty of Dentistry of the Santa Maria Federal University (CAAE
#91678518.4.1001.5336). Every participant read and signed an informed consent
before entering the study. Participants were recruited in the period between August
and November 2018 in the cities of Porto Alegre (Dentistry Course, School of Health
Sciences, Pontifical University of Rio Grande do Sul) and Santa Maria (Faculty of
Dentistry, Federal University of Santa Maria), in the state of Rio Grande do Sul,
Brazil. All collected data were de-identified before analysis.

Patients were invited to participate in the study after arriving for an appointment
in the triage discipline of the Dentistry undergraduate course and before having any
contact with students. Inclusion criteria comprised adults with 18 years or more, who
understood and signed informed consent and had a clinical indication of a panoramic
radiograph.

After reading and signing the informed consent, participants answered the
questionnaire, which included sociodemographic questions (age, gender, education
level, income), dentist visits-related questions (“Have you ever been to the dentist?”
and “When was the last time you visited the dentist?”) and the main exposure
question (SRHET) - “Have you ever had root canal treatment?”. Possible answers to
that question were “yes” or “no”. Sociodemographic answers such as monthly
household income were collected in categories as done in a national oral health
survey?’(s R$ 250; 251 to 500; 501 to 1500; 1501 to 2500; 2501 to 4500; 4501 to

9500; = 9501) and then stratified. The same applies to level of education which was
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collected as “none, elementary school (incomplete), elementary school (complete),
high school (incomplete), high school (complete), graduate school (incomplete),
graduate school (complete), post-graduation (incomplete), post-graduation
(complete)”, according to a national survey?®, before stratification. After completing
the questionnaire, participants followed the course’s protocol, having their clinical
examination performed by the students and a panoramic radiograph taken for
diagnostic and treatment planning purposes.

The digital panoramic radiographs were used to obtain the main outcomes ET
and AP. The image exams were analyzed by a specialist in endodontics, blinded to
SRHET data and previously calibrated to assess the following parameters, according
to Gomes et al.?®:

- ET absent = 0, when absence of radiopaque materials inside root canals was
observed.

- ET present = 1, when presence of radiopaque materials inside one or more

root canals was observed.

- AP absent = 0, when integrity of the periapical lamina dura was observed, as

well as a periodontal ligament width < 2 mm.

- AP present = 1, when lack of integrity of the periapical lamina dura, as well as

a radiolucency compatible with bone destruction, and periodontal ligament width

> 2 mm was observed in one or more roots.

The conditions for analysis of the exams were standardized, where radiographs
were viewed in a darkened room, in a 20-inch widescreen monitor (LG E2050T; LG,
Seoul, South Korea) with an Intel HD Graphics 4600 (Intel, Santa Clara, CA) video
card, 32-bit color and 1600x900 resolution.

The calibration process comprised the analysis of 40 panoramic radiographs
not included in the study sample, evaluated by two examiners. Both specialists
independently evaluated the images twice, with a 45-day hiatus between the first and
second evaluations. Intra and interexaminer kappa agreement levels were calculated.
After calibration, the results for interexaminer agreement were kappa = 0.922 (ET)
and kappa = 0.800 (AP). Intraexaminer results were kappa = 0.973 (ET) and kappa =
0.956 (AP).

Parameters for ET and PA were analyzed for every tooth in every participant,
and total number of teeth were recorded. When limitations of the panoramic

radiograph, such as overlapping or severe distortions of the image, made it
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impossible for the examiner to determine parameters for ET or AP for a tooth, that
unit was considered “undefined”. If an individual had 10% or more of all teeth with
“‘undefined” parameters, then that subject was excluded from the sample analysis for
that outcome (ET or AP). Participants with less than 10 teeth were also excluded.
The initial sample was calculated to include 162 patients, based on a previous
study?® and considering a power of 80% and a = 5%.

After exclusions, for the remaining participants, the validity of the main exposure
(SRHET) was calculated separately in relation to both outcomes (presence of ET and
AP) obtained from radiographic analysis. Values for accuracy, sensitivity, specificity,
positive and negative predictive values, efficiency, and positive and negative
likelihood ratios were assessed. Pearson correlation (r) was also calculated between
SRHET and ET, SRHET and AP, and ET and AP.

Results

At the end of the study, out of the 228 individuals that answered the
questionnaire, 30 were excluded for reasons shown in Figure 1. Furthermore, 6
patients were also excluded from AP analysis for having 10% or more of remaining
teeth with undefined parameters for AP. Consequently, final sample size comprised
198 participants for ET and 192 for AP.

Sociodemographic and dental characteristics of the sample are shown in Table
1. The majority of participants were female (65.7%), with a mean BMI index of 27.76
1 4.99 (overweight), and low levels of education (67.2% had never been to school or
had never completed a High School degree). The monthly household income was
also low, with the majority of participants’ families earning between R$ 1501 and R$
2500. The mean age was 49.55 = 13.58, with the youngest participant being 18 and
the oldest 78 years old. Almost all individuals had already gone to the dentist before
in their lives (98.9%), with the most recent visit being had within the past year or two
(76.8%). Comparisons between all sociodemographic and dental characteristics of
the sample in both cities (Porto Alegre — POA and Santa Maria — SM) are also
presented in Table 1.

The evaluations of panoramic radiographs showed a mean number of teeth of
23.34 £ 5.76 per patient for the sample. Total number of teeth evaluated was 4639, of
which 347 (7.5%) presented ET and 161 (3.5%) presented AP. Most individuals had
more than 1 tooth with ET present (37.4%), as opposed to one (28.8%) or no teeth
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with ET (33.8%). In contrast, for the outcome AP, a slight majority had no teeth with
AP (54.2%), while 24.0% had one and 21.8% had more than one teeth with AP. In
total, 131 participants presented at least 1 tooth with ET (66.2%) and 88 had 1 or
more teeth with AP (45.8%). The overwhelming majority of individuals (147 or 74.2%)
responded positively to SRHET.

The contingency table for SRHET in relation to both ET and AP is shown in
Table 2. Among that majority who said they had a history of ET, 125 (63.1%) actually
presented with ET in radiographic evaluation, thus representing true positives. Also,
22 (11.1%) of them did not present ET (false positives). Among those who reported
negative SRHET, analysis of radiographs showed 45 (22.8%) participants who did
indeed not have ET (true negatives), while 6 (3.0%) presented ET (false negatives).
In regard to the 192 analyzed for AP, 143 (74.5%) said yes to SRHET: 65 (33.8%) of
them presented AP (true positives) and 78 (40.6%) did not (false positives). Among
the ones who responded negatively to having history of ET, 26 (13.6%) did not
present AP in radiographic evaluations (true negatives), while 23 (12.0%) had 1 tooth
or more with AP (false negatives).

Table 3 presents the results of accuracy, sensitivity, specificity, positive
predictive value, negative predictive value, efficiency, positive likelihood ratio, and
negative likelihood ratio for SRHET in relation to the presence of ET and AP. Good
results were found for ET, especially for sensitivity (.954), accuracy (.858), positive
(.850) and negative (.882) predictive values. On the other hand, the opposite was
found for AP with overall low values, particularly for specificity (.250), positive
predictive value (.454) and accuracy (.474).

Finally, Table 4 shows the contingency table for the presence of ET and PA.
Out of 126 (65.6%) who had ET, almost half (61/48.4%) presented with AP as well,
while the other half did not have any teeth with AP (65/51.6%). Among those who
had no teeth with ET (66/34.4%), 39 (59.1%) also had no teeth with AP and 27
(40.9%) had at least 1 tooth with AP. The Pearson correlation calculated between ET
and AP was r = 0.072 (p=0.322), between SRHET and AP was r = -0.013 (p=0.857)
and between SRHET and ET was r= 0.677 (p<0.001).

Discussion
This study has confirmed previous findings'®2%26 that SRHET is an accurate

method for the screening of patients who have undergone ET. On the other hand, it
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has also confirmed that SRHET is not predictive of the presence of AP in this
population, which agrees with the results found in other studies with different
populations?®2%, The main novel finding of this study is that the SRHET method
showed to be context-dependent, since variations in the population profile modified
the accuracy of the instrument.

Unlike the aforementioned preceding studies'®2%26 the subjects in this sample
were mostly women, with low levels of education and monthly household income,
and these characteristics are somewhat representative of such aspects in Southern
Brazilian populations. For instance, women are known to seek more frequently for
health treatment and have more regularly scheduled appointments than men?°3° and
thus are more likely to be initiating treatment in two universities. Additionally, just as
seen in our sample, the majority (55%) of Southern Brazilians has not completed a
high school degree?® and has a mean monthly household income of R$ 23733, Since
education is inversely related to risk of obesity3?, this could also explain the high BMI
found in our study, indicating that most participants are either overweight or obese
(69.6%). Finally, while the number of people that has been to the dentist at least one
time in their lives is actually high for the South more developed region of Brazil
(95.4%)?’, in our findings this rate was even higher (98.9%). The high frequency of
consultation, with the last visit having been in the past year or two (76.8%), is in
accordance with Southern Brazilian populations as well (85%)?".

This sociodemographic profile may explain why so many participants (66.2%)
had one or more teeth with ET present, which is much higher than the prevalence
found by Franciscatto et al. (37.5%)%, Gomes et al. (35.8%)% and Pitiphat et al
(34.5%)' in other subpopulations. Low socioeconomic status (education and
income) is related to higher risk of caries®?, which can consequently lead to ET need,
with or without AP. The high frequency of visits to the dentist of the subjects of our
study will therefore likely have those needs identified and then ET performed. The
prevalence of AP in this population was much higher than in the study of Franciscatto
et al. and Gomes et al. as well (45.8% versus 24.3%2° and 17.8%%2%), and the same
reasoning could be applied.

The prevalence of ET and AP, considering the tooth as a unit, also mostly
differed from those found in previous studies. The prevalence of ET (347 or 7.5%)
was slightly higher and the prevalence of AP (161 or 3.5%) was lower than the

results from a different Brazilian population®4, but both values were lower in
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comparison to the ones reported in a systematic review with studies from various
countries®®. Both of these studies comprised a much larger sample in number of
teeth than our study, which can be considered as a limitation to epidemiological
comparisons regarding number of teeth.

Another highly contrasting aspect we found when comparing present results to
those from previous studies that attempted to validate SRHET before is the
proportion of individuals that responded positively to having a history of ET. While in
our study that response was given by an overwhelming majority of 74.2% of
participants, in previous results that percentage was of only 46.3%2%, 39.7%2° and
31%'%. These importantly different numbers, alongside the high prevalence of
patients with ET, could explain the fact that we found a highly significant value for
sensitivity of the SRHET (0.954) test in identifying individuals with history of ET in
comparison to the three studies (the other values were 0.9602%, 0.9152° and 0.900"9).
On the other hand, our number of negative SRHET responses (25.8% versus
53.7%%%, 60.3%2° and 60.3%"'°) and the prevalence of patients who actually did not
have any ET (33.8% versus 62.5%%2%, 64.3%2%° and 65.5%"%) was so much lower than
the other studies that it may have interfered with our true negative analysis and
specificity numbers, which were lower than previously reported (0.671 versus
0.8352%6, 0.891%% and 0.92119).

The same reasoning could be applied to the analysis of the AP outcome. The
prevalence of patients with at least one tooth with AP was also higher than the
previous studies that tried to validate SRHET as a predictor for AP (45.8% versus
24.3%2% and 17.8%2°). Both our and the other studies’ results found SRHET to be
insufficient for the screening of patients with AP, but the results for accuracy,
sensitivity, specificity, positive and negative predictive values, efficiency and positive
and negative likelihood ratios were overall lower in our findings (Table 3). This is
most likely explained by the more even distribution of true and false positives and
negatives in the sample of this study (Table 2), which in consequence fails to present
good results for the validation of SRHET as a method to identify AP. The r values
results confirm this, showing that the only correlation found was between SRHET and
ET.

We aimed to select first-time patients of both universities in order to avoid
having the patient get the SRHET information from students. However, with the

frequent visits to the dentist profile of this sample, it is apparent that individuals had a
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good knowledge of their oral conditions. Additionally, the fact that SRHET is more
accurate in predicting ET than AP is expected, considering that ET is a relatively
costly, complex treatment that often requires more than one long appointment and
that is frequently indicated after an episode of acute pain or swelling. These factors
alone can cause sufficient impact on a persons’ life to have them remember having
ET performed. In contrast, AP is a commonly asymptomatic disease that is only
found through radiographic and clinical examinations.

ET is also a treatment that can be indicated in cases without the presence of
AP, such as symptomatic irreversible pulpitis or trauma. However, if AP is present,
after ET being done it would be expected to heal and consequently disappear from
periapical images in radiographic exams. These reasons would increase true
positives for SRHET and ET and false positives for SRHET and AP, which was
observed in this study (Table 2). In the case of a negative answer for SRHET, it could
also mean an increase in false negatives for AP, if it was present and asymptomatic.
Furthermore, AP is a disease that can be treated not only through ET, but also by
tooth extraction, which can happen to both endodontically treated or non-treated
teeth and can thus affect the incidence of false positive and false negative results for
ET and AP. Tooth loss is consequently an important confounder and that is why we
included only patients with 10 or more teeth.

Besides excluding individuals with less than 10 teeth, we also excluded the
ones with 10% or more of remaining teeth with undefined parameters for ET or AP
evaluation because of image distortions or overlapping of structures, since this is
common for panoramic radiographs, which were the ones we used. The six patients
excluded from AP analysis for this reason were mainly from distortions in the anterior
region, restricted to anterior teeth. Even though these exclusions mean a reduction in
the sample, they are important to strengthen results. Still, our sample size was
greater than the calculated 162 that were needed based on a previous study?°.

Regarding radiographic examination it is important to discuss that we used
panoramic radiographs in this study because they are still most commonly indicated,
cost-effective, low-radiation imaging exams in used our universities. While complete
series of periapical radiographies and especially cone beam computed tomography
can significantly improve the detection of apical periodontitis®, the only true gold
standard in detecting actual presence of a periapical lesion would be a histological

assessment3’38, Therefore, despite its limitations, panoramic radiographs do have
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good accuracy for detecting AP lesions while being more radioprotective than
CBCT?®°. They are still a reasonable method that has been used in many other
epidemiological studies regarding the prevalence of periapical radiolucency and
endodontic treatment3®. Another important aspect is that this is a cross-sectional
study, meaning we cannot identify the stage of development or healing of periapical
disease, which can only be done in longitudinal studies3°3,

Even considering all the differences in characteristics of populations, high
values (0.850 - 0.954) of accuracy, sensitivity, positive and negative predictive values
were still found for SRHET and ET in this sample as they were in males with high
levels of education and lower prevalences of ET'92526  |n comparison, cold and
electric pulp vitality tests, broadly used in daily clinical practice, have less significant
or equal values than those of SRHET and ET#C. However, despite the higher
prevalence of AP in this sample, SRHET showed even weaker numbers for the
prediction of this disease (Table 3) than it had in the only previous studies that
evaluated SRHET and AP?252%_ Notwithstanding the fact that SRHET has apparently
been sensible to population and settings changes, it is likely that the only way of
identifying AP through questionnaire is to add a serious of questions related to
endodontic risk factors in the same manner that was suggested for periodontal
disease*'.

Conclusions

SRHET has confirmed to be an accurate method for identifying individuals with
experience of ET but not for the presence of AP in this population. Values of
accuracy, sensitivity, specificity, positive and negative predictive values, efficiency,
positive and negative likelihood ratios and Pearson correlation r values for ET and
AP, SRHET and ET and SRHET and AP have shown to be sensible to characteristics
of the population in which SRHET is applied. More studies in other contexts should
be performed to maximize data in the validation of SRHET as a diagnostic tool that
would allow the insertion of endodontic variables in large-scale epidemiological
studies. Further investigations should be dedicated to find a specific set of questions

that could predict the presence of AP in individuals.
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Figure 1 - Sample selection flowchart

Participants who answered
the questionnaire (n=228)

- 198 (POA)
-30 (SM)
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Panoramic radiographs evaluated (n=218)

Excluded before panoramic radiograph
analysis:

- Absence of panoramic radiograph (n=8)
(POA)

- Under 18 years (n=1) (SM)

- Failed to answer SRHET question (n=1)
(SM)

Excluded after panoramic radiograph
analysis:

- Less than 10 teeth (n=20) (POA)

4
Final sample for ET (n=198)

- 170 (POA)
- 28 (SM)

I
Final sample for AP (n=192)

- 167 (POA)
- 25 (SM)

Excluded after panoramic radiograph
analysis (only for AP analysis):

- 2 10% undefined parameters for AP
- POA (n=3)
- SM (n=3)
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Table 1 - Sociodemographic and dental characteristics of the sample (n(%) or Mean+SD)

Variable POA SM Total
Sociodemographic
Age (years) (n=198) 50.54 + 43.57 +
POA (n=170) / SM (n=28) 13.13 14.54 49.55 £ 13.58
Gender (n=198)
POA (n=170) / SM (n=28)
Male 59 (35.0) 9(32.0) 68 (34.3)
Female 111 (65.0) 19 (68.0) 130 (65.7)
Monthly household income (R$) (n=188)
POA (n=165) / SM (n=23)
0 to 500 4 (2.4) 2(8.7) 6 (3.2)
501 to 1500 46 (27.9) 10 (43.5) 56 (29.8)
1501 to 2500 66 (40.0) 9(39.1) 75 (39.9)
2501 to 4500 34 (20.6) 2(8.7) 36 (19.1)
> 4501 15 (9.1) 0 (0.0) 15 (8.0)
Education (n=198)
POA (n=170) / SM (n=28)
None to High School (incomplete) 75 (44.1) 16 133 (67.2)
High School (complete) to Graduate
School (incomplete) 63(37.1) 42(21.2)
Gradua’ge school (complete) to Post- 32 (18.8) 6 23 (11.6)
graduation (complete)
BMI (n=194) 27.96+515 2648+364  27.76 +4.99
POA (n=168) / SM (n=26)
Normal weight (18.5-24.9) 49 (29.2) 10 (38.5) 59 (30.4)
Overweight (25.0-29.9) 72 (42.8) 13 (50.0) 85 (43.8)
Obesity (= 30.0) 47 (28.0) 3(11.5) 50 (25.8)
Dental
Total number of teeth evaluated 3940 (84.9) 699 (15.1) 4639
Number of teeth per patient (n=198)
POA (n=170) / SM (n=28) 23.18+585 2496+5.02 23.34+5.76
SRHET (n=198)
POA (n=170) / SM (n=28)
Yes 128 (75.3) 19 (67.9) 147 (74.2)
No 42 (24.7) 9(32.1) 51 (25.8)
Number of teeth with ET (n=4639) 299 (7.6) 48 (6.9) 347 (7.5)
Number of teeth with ET per patient
(n=198) 1.76 £ 2.28 1.71+1.80 1.75 + 2.21
POA (n=170) / SM (n=28)
0 60 (35.3) 7 (25.0) 67 (33.8)
1 46 (27.1) 11 (39.3) 57 (28.8)
>1 64 (37.6) 10 (35.7) 74 (37.4)
Number of teeth with AP (n=4639) 141 (3.6) 20 (2.9) 161 (3.5)
Number of teeth with AP per patient
(n=192) 0.84 +1.22 0.80 +1.08 0.84 £ 1.20
POA (n=167) / SM (n=25)
0 93 (55.7) 11 (44.0) 104 (54.2)
1 35 (21.0) 11 (44.0) 46 (24.0)
>1 39 (23.3) 3 (12.0) 42 (21.8)
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"Have you ever gone to the dentist

before?" (n=189)

POA (n=161) / SM = (n=28)
Yes 161 (100.0) 26 (92.9) 187 (98.9)
No 0 (0.0) 2(7.1) 2(1.1)

Time since last visit to the dentist (n=177)

POA (n=150) / SM (n=27)
< 1 year to 2 years 113 (75.3) 23 (85.2) 136 (76.8)
3 years or more 37 (24.7) 4 (14.8) 41 (23.2)

Table 2 - Contingency table for the presence of ET and AP in relation to SRHET. Results
shown as n(%).

Endodontic treatment Apical periodontitis
SRHET Yes No Total Yes No Total
Yes 125 (85.0) 22 (14.9) 147 (74.2) 65 (45.5) 78 (54.5) 143 (74.5)
No 6 (11.8) 45 (88.2) 51(25.8) 23 (46.9) 26 (53.1) 49 (25.5)

Total  131(66.2) 67(33.8) 198(100) 88(45.8) 104 (54.2) 192 (100)

Table 3 - Values of Accuracy, Sensitivity, Specificity, Positive Predictive Value, Negative
Predictive Value, Efficiency, Positive Likelihood Ratio, and Negative Likelihood Ratio for
SRHET in Relation to the Presence of ET and AP

ET (n =198) PA (n =192)
Accuracy .858 A74
Sensitivity .954 739
Specificity 671 .250
Positive predictive value .850 454
Negative predictive value .882 .530
Efficiency .812 494
Positive likelihood ratio 2.899 0.985
Negative likelihood ratio 0.068 1.044

Table 4 - Contingency table correlating the presence of ET and AP; n(%). n = 192

Presence of AP

Presence of ET Yes No Total
Yes 61 (48.4) 65 (51.6) 126 (65.6)
No 27 (40.9) 39 (59.1) 66 (34.4)
Total 88 (45.8) 104 (54.2) 192 (100)
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3 CONSIDERAGOES FINAIS

O histérico de tratamento endodéntico autorreportado (HTEAR) € uma
ferramenta que tem se mostrado acuraz para a identificagdo de individuos com
experiéncia de tratamento endoddntico em diferentes populagbes. O HTEAR se
apresenta, portanto, como uma alternativa viavel para a substituicdo das radiografias
em estudos epidemiolégicos em Endodontia. Por outro lado, este teste ndo tem se
demonstrado capaz de identificar a presenga de periodontite apical. Para possibilitar
a apuracao desta doenca através de instrumentos de autorrelato parece ser
necessario desenvolver um conjunto maior de perguntas sobre fatores de risco
endodéntico.

A maior parte dos valores calculados para os testes de validagdo (acuracia,
sensibilidade, especificidade, valores preditivos positivos e negativos, eficiéncia,
razdes de verossimilhanca positivas e negativas e correlagbes de Pearson) do
HTEAR variaram nesta populacio, especialmente em relagdo a presenca de PA, em
comparag¢des com amostras de diferentes perfis sociodemograficos. Dessa forma, o
HTEAR parece ser sensivel a mudancas nas caracteristicas da populacao e deve,
portanto, ser testado em outros contextos populacionais para permitir seu uso em

futuros estudos epidemioldgicos de larga escala que incluam variaveis endoddnticas.
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