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RESUMO 

Azeredo F. Saúde bucal em atletas: Avaliação clínica e sistematizada. 
[dissertação]. Niterói: Universidade Federal Fluminense, Faculdade de 
Odontologia; 2018. 
 

Os problemas de saúde bucal continuam sendo um desafio para a saúde 
pública. As doenças orais, como as manifestações periodontais e a cárie 
dental, têm grande impacto na saúde geral e na qualidade de vida e, em 
atletas, podem causar problemas que influenciam negativamente o 
desempenho, bem-estar e a vida habitual. Dessa forma, essa dissertação teve 
como objetivo a avaliação da condição bucal dos atletas através de: i) 
avaliação clínica e radiográfica das condições bucais em atletas; ii) obtenção 
da prevalência global estimada de cárie dentária dos atletas; iii) obtenção da 
prevalência global de cárie dentária em atletas com deficiências intelectuais. 
Para tanto, três estudos foram delineados, sendo o primeiro (A1) um estudo 
clínico em atletas do Friburguense Atlético Clube para avaliação da condição 
bucal através de exame clínico, radiográfico e entrevistas. Os outros dois 
artigos (A2 e A3) foram revisões sistemáticas e meta-análise, de forma que A2 
contemplou a prevalência de cárie em atletas e A3 abordou a prevalência de 
cárie em atletas com deficiências intelectuais. Para A2 e A3 foi realizada uma 
busca em bases de dados eletrônicas através de descritores, termos 
relacionados e termos livres, os quais foram compilados a fim de refinar os 
resultados. Houve complementação de busca manual para que artigos com 
potencial de eleição não fossem descartados. Inicialmente, os títulos e resumos 
foram selecionados de acordo com os critérios de inclusão e exclusão já pré-
estabelecidos. O texto completo dos estudos potencialmente elegíveis foi 
acessado e os critérios de inclusão e exclusão foram novamente aplicados. 
Após a seleção final dos estudos, foi utilizada uma ferramenta modificada 
desenvolvida por Hoy para avaliação do risco de viés em estudos de 
prevalência e também foi realizada meta-análise para estabelecer uma 
prevalência estimada de cárie em atletas (A2), e prevalência estimada de cárie 
em atletas com deficiências intelectuais (A3). Em A1, A média do índice CPOD 
dos atletas foi de 5,22, com 36,73% deles tendo os dentes afetados pela cárie 
e 75,51% com uma ou mais restaurações. Mais da metade dos participantes 
apresentavam boas condições de higiene oral (85,71%).Em A2, dos cinco 
estudos incluídos, um foi considerado com baixo risco de viés e quatro foram 
considerados com risco moderado de viés. A prevalência global estimada de 
cárie dentária em atletas foi de 46,25% (Cl 95% 28,73-64,27). Em A3, dos 13 
artigos incluídos, cinco foram considerados com risco moderado de viés e oito 
foram considerados com alto risco de viés. A prevalência global de cárie 
dentária em atletas com deficiências intelectuais foi de 32,657% (Cl 95% 
28,583-36,868). A prevalência de cárie em A2 e A3 foi considerada alta e há 
uma grande necessidade de aumento na promoção da saúde, educação e 
prevenção, como forma de reduzir essa condição nessas populações. 

 

Palavras-chave: Cárie, Atleta, Deficiência Intelectual, Saúde Oral 
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ABSTRACT 

Azeredo F. Oral health in athletes: clinical and systematized evaluation. [thesis, 
dissertation]. Niterói: Universidade Federal Fluminense, Faculdade de 
Odontologia; 2018. 
 
Oral health problems remain a challenge for public health. Oral diseases, such 
as periodontal manifestations and dental caries, have a major impact on overall 
health and quality of life and, in athletes, can cause problems that negatively 
influence performance, well-being and normal life. Thus, this dissertation aimed 
to evaluate the oral condition of athletes through: i) clinical and radiographic 
evaluation of the oral conditions in athletes; ii) obtaining the estimated global 
prevalence of dental caries of athletes; iii) obtaining the global prevalence of 
dental caries in athletes with intellectual disabilities. For that, three studies were 
outlined, the first (A1) being a clinical study in athletes of the Friburguense 
Atlético Clube to evaluate the oral condition through clinical, radiographic and 
interviews. The other two articles (A2 and A3) were systematic reviews and 
meta-analysis, so that A2 considered the prevalence of caries in athletes and 
A3 addressed the prevalence of caries in athletes with intellectual disabilities. 
For A2 and A3 a search in electronic databases was made through descriptors, 
related terms and free terms, which were compiled in order to refine the results. 
There was complementation hand search so that articles with potential of 
election were not discarded. Initially, titles and abstracts were selected 
according to pre-established inclusion and exclusion criteria. The full text of the 
potentially eligible studies was accessed and the inclusion and exclusion criteria 
were reapplied. After the final selection of the studies, a modified tool developed 
by Hoy was used for the assessment of risk of bias in prevalence studies and a 
meta-analysis was also performed to establish an estimated prevalence of 
caries in athletes (A2), and an estimated prevalence of caries in athletes with 
intellectual disabilities (A3). In A1, the mean DMFT of the athletes was 5.22, 
with 36.73% of them having teeth affected by caries and 75.51% with one or 
more restorations. More than half of the participants had good oral hygiene 
conditions (85.71%). In A2, of the five included studies, one was considered to 
have a low risk of bias and four were considered to have moderate risk of bias. 
The estimated global prevalence of dental caries in athletes was 46.25%. In A3, 
of the 13 articles included, five were considered to have moderate risk of bias 
and eight were considered as having a high risk of bias. The overall prevalence 
of dental caries in athletes with intellectual disabilities was 32,657%. The 
prevalence of dental caries in A2 and A3 was considered to be .high and there 
is a great need for increased promotion of health, education and prevention as 
a way to reduce this condition in these populations 

 

 

Key-words: Dental Caries, Athletes, Intellectual Disabilities, Oral Health 
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1-INTRODUÇÃO 

 

 

Os problemas de saúde bucal são um desafio para a saúde pública1/1 e 

podem estar relacionados aos hábitos da vida cotidiana2/1. 

As doenças bucais, como problemas periodontais3/1 e cárie dentária, têm 

grande impacto na saúde geral e na qualidade de vida 4/1 e, em atletas, podem 

causar problemas que influenciam negativamente o desempenho, bem-estar e 

a vida habitual5-9/1. 

A má condição da cavidade bucal pode estar relacionada a hábitos de 

higiene individual11/1, dieta - como a ingestão de carboidratos e isotônicos 12-

15/1, fluxo salivar reduzido durante o exercício16/1, fatores culturais e estruturais 

como o acesso à promoção da saúde bucal e o valor da saúde bucal no 

esporte8/1, sendo coeficientes geradores de riscos para o surgimento de 

doenças17/1. 

Problemas de saúde bucal, como cárie dentária e doença periodontal, 

influenciam negativamente o dia a dia dos atletas, bem como a vida 

profissional. A dor resultante da doença e o aumento da inflamação sistêmica 

podem ser as principais causas que afetam o desempenho e o bem-estar10/1. 

Lesões cariosas são altamente prevalentes em muitos países3/2, mais 

frequentes em países subdesenvolvidos quando comparados a países 

desenvolvidos6,12,24,25,29/2 e permaneceram como a condição de saúde mais 

prevalente em todo o mundo em 2010, afetando 2,4 bilhões de pessoas11/2. 

O risco de cárie dentária tem sido relatado como sendo alto em 

atletas6,9,12,24,25,29,32,35/2, e a prevalência dessa condição nessa população varia 

de 8,57% a 84%6,12/2. O mesmo ocorre em atletas com deficiências intelectuais 

segundo dados presentes na literatura, variando de 20,67% a 90.8%20,27/3. 

Pessoas com deficiências intelectuais têm pior saúde geral do que a 

população geral10/3. O estado de saúde bucal deste grupo é um problema 

generalizado e urgente11/3, especialmente no que diz respeito à cárie dentária e 

aos problemas periodontais, que são considerados como os principais 

problemas bucais que os afetam8,12/3. 

Considerando os problemas bucais que podem afetar a qualidade de 

vida e desempenho dos atletas, foi objetivado em realizar um estudo nos 
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jogadores do Friburguense Atlético Clube, avaliando clinicamente e 

radiograficamente a condição bucal. E nesse contexto de doenças da cavidade 

bucal, foi feito um levantamento científico através de duas revisões 

sistemáticas da literatura. A primeira com os objetivos de calcular uma 

estimativa de prevalência global de cárie dentária em atletas. A segunda com o 

desígnio de revisar sistematicamente os achados da literatura sobre a 

prevalência de cárie dentária em atletas com deficiências intelectuais. 
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2- METODOLOGIA 

 

 

O presente estudo foi delineado e seus resultados apresentados sob a 

forma de um estudo clínico e duas revisões sistemáticas, de forma a atingir o 

objetivo anteriormente proposto: 

 Artigo 1: Oral health status of professional soccer players in 

Brazil. 

 Artigo 2: Estimated prevalence of dental caries in athletes: an 

epidemiological systematic review and meta-analysis. 

 Artigo 3: Global prevalence of dental caries in athletes with 

intellectual disabilities: an epidemiological systematic review and 

meta-analysis. 

 

 

2.1 Aspectos da metodologia do artigo 1 

 

a) Desenho do estudo 

 

Este estudo clínico foi um estudo transversal realizado em 49 jogadores 

de futebol do Friburguense A.C., único time profissional de futebol da região 

serrana do Rio de Janeiro, Brasil. Após obter aprovação do comitê de ética 

local, um consentimento informado por escrito foi dado por todos os 

participantes. 

 

b) Critérios de eleição 

 

Os critérios de inclusão foram jogadores de futebol do Friburguense 

A.C., capazes de compreender e dar consentimento informado por escrito, e 

capazes de compreender o questionário com idade mínima de 18 anos. 

 

c) Avaliação da saúde bucal / Coleta dos dados 
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As entrevistas e exames bucais foram realizados no Friburguense A.C. 

Os domínios de informação incluíram dados demográficos (classificação 

socioeconômica em A, B, C, D, E onde a condição econômica mais alta 

corresponde à classificação A e a condição econômica inferior corresponde à 

classificação E de acordo com a classificação econômica brasileira) (ABEP, 

2015), história médica, história odontológica e hábitos de saúde dos atletas. 

Um único examinador experiente realizou o exame clínico padronizado e 

sistemático em dentes secos e limpos, utilizando lanternas presas na cabeça 

ou lanternas normais, espelhos planos, sondas periodontais e cotonetes. 

Os dados clínicos registrados incluíram presença de cárie dentária 

(esmalte ou dentina), número de dentes com restaurações e problemas 

periodontais. Episódios de traumatismo orofacial também foram registrados 

(WHO, 2013). 

O índice de dentes cariados, perdidos e obturados (CPO-D) foi utilizado 

para avaliar a prevalência de cárie (WHO, 2013). A cárie dentária foi avaliada 

em todos os dentes em esmalte apenas ou também em dentina após limpeza 

com uma sonda e secagem com cotonetes. Uma única radiografia panorâmica 

foi feita em cada atleta por um técnico do curso de Odontologia do Instituto de 

saúde de Nova Friburgo da Universidade Federal Fluminense. 

Durante a avaliação da cavidade oral, a condição de higiene foi 

categorizada como "boa", "regular" ou "ruim" de acordo com a presença ou 

ausência de placa visível e biofilme. 

As presenças de cálculo e biofilme também foram avaliadas. O biofilme 

foi caracterizado como "ausente", "moderado" quando recobriu um terço do 

dente e "espesso" quando recobriu mais de um terço do elemento dentário. A 

presença de cálculo foi categorizada como “ausente”, em “baixos níveis” 

quando foi encontrada em apenas uma região da boca e em “altos níveis” 

quando foi encontrada em mais de uma região da boca. 

A condição gengival foi avaliada e caracterizada em "normal", 

"inflamada" quando apresentava aspectos e sinais de inflamação, mas sem 

sangramento ou sangramento apenas ao toque, e "sangrante" quando 

apresentava sangramento espontâneo. 
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d) Treinamento dos pesquisadores 

 

Antes da avaliação clínica, foi oferecida uma sessão de treinamento 

para o examinador na clínica odontológica da Universidade Federal 

Fluminense (Nova Friburgo) para cobrir o objetivo do estudo, protocolo de 

pesquisa e coleta de dados. Materiais escritos estavam disponíveis para todos 

os participantes. 

 

e) Análise estatística 

Para análise quantitativa dos resultados, os dados foram digitados em 

software estatístico (SPSS 17.0) em uma única sessão de digitação e depois 

tabulados. Este método aumenta a confiabilidade e credibilidade do estudo. As 

frequências e médias foram calculadas. 

 

2.2 Aspectos da metodologia do artigo 2 

 

A primeira revisão sistematizada da literatura objetivou-se pela busca 

científica prevalência de cárie dentária em atletas para calcular uma estimativa 

de prevalência global; Para tanto, foram seguidos os seguintes critérios:  

 

a) Protocolo de registro 

 

Esta revisão sistemática e meta-análise da prevalência estimada de 

cárie dentária em atletas foi conduzida de acordo com as recomendações do 

método PRISMA (PRISMA statement -www.prismastatement.org) (Moher et al., 

2009), e foi registrada na base de dados PROSPERO 

(http://www.crd.york.ac.uk/PROSPERO/), CRD42017068127. 

 

b) Pergunta 
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A presente revisão sistemática foi realizada para responder à seguinte 

questão: “Qual é a prevalência estimada de cárie dentária em atletas (1) e em 

atletas de países desenvolvidos (2)?” 

 

c) Critérios de Inclusão e Exclusão 

 

Os critérios de inclusão utilizados nesta revisão foram estudos 

observacionais transversais; estudos longitudinais retrospectivos e 

prospectivos que apresentavam a prevalência de cárie dentária em atletas; ou 

estudos que permitiram o cálculo desses números. Os dados deveriam ter sido 

retirados de avaliações clínicas orais. 

Cartas editoriais, estudos piloto, revisões de literatura, capítulos de 

livros, teses, guias, estudos de laboratório, estudos com animais, estudos 

descritivos (como relatos de casos e séries de casos) e estudos que não 

estavam no tema proposto foram excluídos. Estudos que utilizaram apenas 

questionários e entrevistas também foram excluídos. 

 

d) Estratégia de busca da literatura 

 

Uma busca sistemática utilizando bases de dados eletrônicas PubMed, 

Scopus, Web of Science (WOS) e Biblioteca Virtual de Saúde (Lilacs) foi 

realizada para artigos publicados desde o princípio até 28 de abril de 2017. 

Nenhuma restrição foi colocada na data de publicação ou em relação aos 

idiomas. As buscas foram complementadas por pesquisa e triagem das 

referências de estudos selecionados para encontrar qualquer estudo que não 

aparecesse na pesquisa dos bancos de dados. Os termos para as estratégias 

de busca foram obtidos por meio de discussão entre um especialista em 

informação e o grupo de revisão, examinando a literatura de base. Os termos 

MeSH (Medical Subject Headings) (www.nlm.nih.gov/mesh/meshhome.html) 

usados na pesquisa foram “Sports”, “Athletes” e “Dental Caries”. Além disso, 

foram incluídos sinônimos MeSH, termos relacionados e termos livres. Os 

operadores “AND” e “OR” foram aplicados para combinar as palavras-chave. 

 

e) Seleção dos estudos 
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Dois investigadores (FNAA e LSG) avaliaram individualmente os artigos 

relevantes por título e resumo para identificar estudos a serem incluídos de 

acordo com os critérios de inclusão e exclusão. Discordâncias foram discutidas 

e resolvidas por consenso dos autores ou por arbitragem de terceiros (LSA). 

Os artigos que apareceram em mais de um banco de dados foram 

considerados apenas uma vez. Todos os textos completos dos estudos que 

potencialmente satisfizeram os critérios de inclusão (ou quando a inclusão não 

estava clara) foram obtidos e revisados em texto completo pelos dois revisores 

(FNAA e LSG). Isso foi feito de forma independente para minimizar a 

possibilidade de descartar artigos importantes. Mais uma vez, discordâncias 

foram discutidas e resolvidas por consenso ou por arbitragem de terceiros 

(LSA). 

 

f) Qualidade metodológica dos estudos incluídos 

 

Os autores avaliaram o risco de viés para cada estudo incluído usando 

uma ferramenta modificada, desenvolvida por Hoy et al. (2012) para avaliar 

essa variabilidade em estudos de prevalência. O risco de viés consistia em dez 

itens de Alto Risco / Baixo Risco e Não Aplicável (NA), incluindo quatro 

medidas de validade externa e seis medidas de validade interna. Os estudos 

foram classificados como tendo baixo risco de viés quando oito ou mais das 

dez perguntas foram respondidas como “baixo risco”, um risco moderado de 

viés quando seis a sete das perguntas foram respondidas como “baixo risco” e 

alto risco de viés quando cinco ou menos perguntas foram respondidas como 

“baixo risco”. 

 

g) Extração de dados 

 

Os dados dos artigos incluídos foram compilados e organizados de 

acordo com: 1) o primeiro autor do artigo, ano de publicação; 2) país; 3) 

desenho do estudo; 4) local de exame; 5) amostra; 6) cálculo amostral; 7) 

esportes; 8) idade média (DP); 9) treinamento e calibração; 10) fatores de risco 
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para cárie dentária; 11) condições para diagnóstico; 12) índice para avaliação 

de cárie dentária; 13) radiografia. 

 

h) Meta-análise 

 

A prevalência global estimada de cárie dentária foi calculada usando um 

modelo fixo e um modelo aleatório. Quando a heterogeneidade foi 

estatisticamente significativa (P <0,05), adotou-se o modelo aleatório. Todas as 

análises foram realizadas utilizando o software MedCalc 17.2 (MedCalc 

Software bvba, Ostend, Belgium). 

 

2.3 Aspectos da metodologia do artigo 3 

 

A segunda revisão sistematizada da literatura objetivou-se pela busca 

científica da prevalência de cárie dentária em atletas com deficiências 

intelectuais para calcular uma estimativa de prevalência global. Para tanto, 

foram seguidos os seguintes critérios:  

 

a) Protocolo de registro 

 

Esta revisão sistemática e meta-análise da prevalência estimada de 

cárie dentária em atletas foi conduzida de acordo com as recomendações do 

método PRISMA (PRISMA statement -www.prismastatement.org) (Moher et al., 

2009), e foi registrada na base de dados PROSPERO 

(http://www.crd.york.ac.uk/PROSPERO/), CRD42017068127. 

 

b) Pergunta  

 

A presente revisão sistemática foi realizada com o objetivo de responder 

à seguinte questão focada: "Qual a prevalência estimada de cárie dentária em 

atletas com desabilidades intelectuais?" 

 

c) Pesquisa e seleção da literatura 



17 
 

 

Para esta revisão, as bases de dados eletrônicas Pubmed, Scopus, Web 

of Science (WOS) e Biblioteca Virtual de Saúde (Lilacs) foram 

sistematicamente pesquisadas para artigos publicados até 28 de abril de 2017. 

Não houve restrição quanto à data de publicação ou idiomas. A partir dos 

artigos relevantes, as referências citadas foram pesquisadas para minimizar o 

viés de publicação e recuperar outros estudos elegíveis. Os termos MeSH 

(Medical Subject Headings) (www.nlm.nih.gov/mesh/meshhome.html) e 

palavras-chave usadas foram “Sports”, “Athletes” e “Dental Caries”. Foi incluído 

sinônimos MeSH, termos relacionados e termos livres. Os operadores “AND” e 

“OR” foram aplicados para combinar as palavras-chave. A seleção foi realizada 

por dois pesquisadores (FNAA e LSG). Os revisores examinaram os títulos e 

resumos e selecionaram os artigos elegíveis com base nos critérios de inclusão 

e exclusão. No caso de haver estudos em que o revisor principal estava incerto 

se um artigo era elegível para a revisão, os artigos completos foram obtidos. O 

texto completo de todos os estudos potencialmente elegíveis foram acessados 

e, em seguida, revisados pelos dois revisores (FNAA, LSG) separadamente 

para os critérios de inclusão. Desacordos em relação à elegibilidade dos 

estudos para inclusão foram resolvidos por discussão entre todos os 

pesquisadores. 

 

d) Critérios de Eleição 

 

Os critérios de inclusão para pesquisa incluídos nesta revisão 

sistemática foram os seguintes: (1) estudos observacionais transversais, (2) 

estudos longitudinais retrospectivos e prospectivos que apresentavam a 

prevalência de cárie em atletas com desabilidades intelectuais, ou (3) estudos 

que permitiam o cálculo desses números. Os dados deveriam ter sido retirados 

da avaliação clínica bucal. 

 

e) Risco de viés nos estudos individuais 

Dois revisores (FNAA e LSG) avaliaram a qualidade dos estudos 

incluídos de forma independente. O risco de viés em estudos individuais foi 
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avaliado usando a Ferramenta Modificada de Risco de Viés explicitamente 

projetada para a revisão sistemática de estudos de prevalência desenvolvidos 

por Hoy et al. (2012) para avaliar essa variabilidade em estudos de prevalência. 

O risco de viés consistia em 10 itens de Alto Risco / Baixo Risco e Não 

Aplicável (NA), incluindo 4 medidas de validade externa e 6 medidas de 

validade interna. Um estudo foi classificado como tendo um alto risco de viés 

se 5 ou menos itens fossem atendidos como “baixo risco”, um risco moderado 

de viés se 6 a 7 itens fossem atendidos como “baixo risco” e um baixo risco de 

viés 8 ou mais itens foram atendidos como "baixo risco" 

f) Coleção dos dados 

Usando um protocolo auto-projetado, dois revisores (FNAA e LSG) 

extraíram e avaliaram as informações de todos os estudos incluídos 

independentemente. As seguintes informações foram extraídas de cada artigo: 

1 - o primeiro autor do artigo, ano de publicação; 2 - país; 3 - desenho do 

estudo; 4 - local de exame; 5 - amostra; 6 - cálculo amostral; 7 - esportes; 8 - 

idade média (DP); 9 - treinamento e calibração; 10 - fatores de risco para cárie 

dentária; 11 - condições para diagnóstico; 12 - índice para avaliação de cárie 

dentária; 13 – radiografia. 

g) Meta-análise 

A prevalência global estimada de cárie dentária em atletas com 

deficiência intelectual foi calculada usando um modelo fixo e aleatório. Quando 

a heterogeneidade foi estatisticamente significativa (P <0,05), adotou-se o 

modelo aleatório. Todas as análises foram realizadas utilizando o software 

MedCalc 17.2 (MedCalc Software bvba, Ostend, Belgium). 
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ABSTRACT 

Background/Aim: Oral health problems are a challenge for public health, and they have 

a major impact on overall health and quality of life. In athletes, these injuries can cause 

problems that negatively influence performance, well-being and everyday life. So, this 

study aimed to evaluate the oral conditions of the athletes from a professional soccer 

team in Rio de Janeiro, Brazil. Methods: This was a cross-sectional study performed in 

49 soccer players. After obtaining the ethical approval and written consent, interviews 

and oral evaluations were performed by a experienced professional. The collected data 

was entered in a statistical software (SPSS 17.0). Frequencies and mean were 

calculated. Results: The mean DMFT score of the athletes were 5.22 (SD 5.41). "Filled" 

was the dominant component of DMFT with 3.80 (SD 4.36). The majority of athletes 

had good conditions of oral hygiene (85.71%), free from dental biofilm (77.55%) and 

free from dental calculus (75.51%). Conclusion: Despite the athletes have already 

presented high experience of dental caries, the great part have good oral health 

conditions. 
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INTRODUCTION 

Oral health problems remain a challenge for public health (1), and may be 

related to habits of daily life (2). Oral diseases, such as periodontal problems (3) and 

caries, have a major impact on overall health and quality of life (4), and in athletes, can 

cause problems that negatively influence performance, well-being and everyday life (5-

9). 

Poor oral health can affect performance through pain resulting from disease 

conditions but also more subtly from effects such as increased systemic inflammation 

and psychosocial impacts that may be less evident to athletes (10). Poor oral cavity 

condition may be related to individual hygiene habits (11), diet -such as the intake of 

carbohydrates and isotonic - (12-15), reduced salivary flow during exercise (16), 

cultural and structural factors such as access to oral health promotion and the value of 

oral health in sport (8), being coefficients that generate risks for the onset of diseases 

(17). 

Considering the oral health aspects of the athletes, this study aimed to evaluate 

the oral condition of the athletes from a soccer team in Brazil. 

 

METHODS 

Study design 

This clinical survey was a cross-sectional study performed in 49soccer players 

from a professional soccer team of Rio de Janeiro, Brazil. After obtaining approval from 

the local ethics committee, an informed written consent was given by all participants. 

 

Eligibility criteria 
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The inclusion criteria were professional soccer players, able to understand and 

give written informed consent, able to understand the questionnaire and age at least18 

years. 

 

Oral Health Examination / Data Collection 

The interviews and oral screening were conducted in a reserved room in the 

club. Domains of information included athlete demographics (socioeconomic level 

classification in A, B, C, D, E in which the higher economic condition correspond to 

classification A and lower economic condition correspond to classification E according 

to Brazilian economic classification) (18), medical history, oral health history and 

health behaviors. A single experienced examiner performed the standardized and 

systematic clinical examination in dry and clean teeth, using headlights or flashlights, 

plain mirrors, diagnostic probes and cottons. 

The clinical data recorded included presence of dental caries (enamel or dentine) 

(19), number of teeth with restorations and periodontal problems. Previous or presenting 

episodes of orofacial trauma were also recorded.  

The decayed, missing and filled index (DMFT) was used to assess caries 

prevalence (19). Dental caries was measured on all teeth as enamel only or dentine 

following cleaning with an explorer and drying with cotton wool rolls. A single 

panoramic radiograph was done on each athlete by a dental assistant in Fluminense 

Federal University, School of Dentistry, Nova Friburgo. 

During the evaluation of the oral cavity, the condition of hygiene was 

categorized as "good", "regular" or "poor" according to the presence or absence of 

visible plaque and biofilm.  
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Calculus and biofilm presences were also evaluated.  The biofilm was 

characterized as "absent", "moderate" when it recovered one-third of the tooth, and 

"thick" when it recovered more than one-third of the dental element. The presence of 

calculus was categorized as “absent”, “low levels” when it was found in only one region 

of the mouth, and in “high levels” when it was found in more than one region of the 

mouth. 

The gingival condition was evaluated and characterized in "normal", "inflamed" 

when it presented aspects and signs of inflammation, but without bleeding or bleeding 

only to the touch, and "bleeding" when it presented spontaneous bleeding. 

 

Examiner Trainning 

Prior to the clinical evaluation, a training session for the examiner of the dental 

team was provided in Federal Fluminense University (Nova Friburgo) dental clinic to 

cover the purpose of the study, research protocol and data collection. Written materials 

were available to all participants. 

 

Statistical Analysis 

 For quantitative analysis of the results, the data were entered into statistical 

software (SPSS 17.0) in a single typing session and then tabulated. This method 

increases the reliability and credibility of the study. Frequencies and mean were 

calculated. 

 

RESULTS 

Characteristics of the athletes 
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A total of 49 athletes were recruited for interviews and oral screening. The mean 

age was 24.22 (±6.11). Regarding the levels of education, 40.81% completed de high 

school, 53.06% completed the elementary school, and 6.12% of them were illiterate or 

did not complete the elementary school. More than half of the participants (59.18%) 

were classified in “C” in the socioeconomic classification. 29 players (59.18%) did not 

use food supplementation and 18 (36.73%) had already experienced orofacial trauma. 

The average of daily tooth brushing was 3.57, and 21 players (42.86%) reported 

that they did not attend to dental appointments. 26 athletes (53.06%) used dental floss. 

All the athletes mentioned that they were exposed to the ultraviolet radiation 

during the training, with 26 (53.06%) being exposed every day and 23 (46.94%), being 

exposed from 4 to 6 days per week.  69.39% did not use a lip balm for protection. 

Labial lesions due to sun exposure were identified in 9 (18.37%) athletes. 

 The mean DMFT score of the athletes were 5.22 (SD 5.41)."Filled" was the 

dominant component of DMFT with 3.80 (SD 4.36) and75.51% of the athletes 

presented one or more restorations.  

 The majority of athletes had good conditions of oral hygiene (85.71%), free 

from dental biofilm (77.55%) and free from dental calculus (75.51%). Regarding the 

gingival condition, 42 (85.71%) players had good health conditions, while the gum was 

inflamed in 4 (8.16%) athletes, and bleeding in 3 (6.12%) athletes. 

 

DISCUSSION 

Oral health is a basic human right, an integral part of well-being and general 

health (20), but continues to represent a major challenge in public health policies (1). 

Some studies demonstrated that the oral health of athletes is considered to be 

poor, and involves dental problems such as caries, as well as periodontal problems 
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(3,6,8,9). The effect of poor oral health on athletes may have some immediate 

consequences as pain and suffering, difficulty in eating and sleeping, and impact on 

performance, and late consequences including increased risk of tooth loss, increased 

need for treatment and consequent negative functional and psychological impacts (21). 

In the present study, more than 80% of the participants were found to be in good 

oral hygiene conditions with the daily tooth brushing average of 3.57, differently from 

other two articles (8,9), which cited the precariousness of oral hygiene in athletes. As 

poor oral hygiene can be a trigger factor for the emergence of oral problems and 

diseases (17), methods of encouraging the correct hygiene should be adopted in order to 

prevent and reduce such oral problems. So, if the hygiene and technique are done and 

used incorrectly, they may be harmful to the tissues of the oral cavity. So, poor hygiene 

of the mouth or improperly hygiene can lead to problems. 

Another factor that is indispensable to keep the oral cavity in good health is the 

frequency of visits to the dentist. In this research, 42.85% of athletes do not have habits 

of going to the dentist frequently. In the study of Needleman et al., 2015 (8), despite 

having poor hygiene and oral health conditions, the athletes had attended the 

appointment with the dentist within a maximum period of one year. The dentist is the 

ideal professional to guide, prevent and treat problems related to oral cavity. It is too 

necessary that a frequent visit to the professional, in order to keep the mouth in good 

health. 

The clinical evaluation of the athletes was performed at the club’s hall by an 

experienced and calibrated researcher, corroborating with two previous studies (6, 

21).The evaluators used headlights or flashlights, plain mirrors, diagnostic probes and 

cottons as aid instruments during the examination, as was done in three studies (8,21, 

22). The calibration and the training of the evaluators are essential so that there are no 
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disparities at the moment of diagnosis in order to be more reliable in the presented 

results. 

Radiography is a key part of diagnosis and management of procedures (23). 

Many lesions, such as dental caries, may be undetected when radiographic examination 

is not performed (24). The support to confirm the presence of occult carious lesions or 

those of doubtful diagnosis to the clinical examination can be given through 

radiographic examination. However, this study is considered to be an epidemiological 

one and the diagnosis of dental caries in these studies is done during the clinical 

evaluation of the oral cavity, according to the World Health Organization. 

Despite of being an epidemiological study, a panoramic radiograph was 

performed in all the athletes as in a study performed by Randell, 1983 (22), in order to 

have an overview of the oral condition of the participants. 

The mean DFMT in the athletes was 5.22 (SD 5.41), an average lower than 

previous studies that also carried out this calculation (9, 21). According to the literature, 

the prevalence of dental caries is considered to be high in athletes (6,8,9,21, 22). In our 

study, although the experience of caries in athletes was high, the “decay” component of 

DMFT was low.  

Poor oral health and oral problems, such as dental caries and periodontal disease, 

can negatively influence the daily life of athletes as well as professional life. Pain 

resulting from disease conditions, increased systemic inflammation and psychosocial 

may be the main causes that affect performance and well-being (20). 

69.39% of the athletes did not use lip balm, and the presence of lip lesions was 

observed in 18.37% of them. Frequent sun exposure can cause damage to the skin, and 

may develop pre-malignant lesions such as actinic cheilitis, and in more severe cases, 

skin cancer. Since athletes need to be exposed to the sun during their activities, 
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protective measures must be adopted and put into practice in order to avoid the onset of 

diseases. 

This study highlights to the importance of understanding the impact of poor oral 

health on performance and well-being and the need to include regular dental care for 

athletes, and dentists in the training team, in order to prevent possible problems and 

diseases that can affect the oral cavity.  

 

CONCLUSION 

Considering the oral evaluation, despite the athletes have already presented high 

experience of dental caries, the caries activity was low. The majority of athletes were 

free from biofilm, dental calculus and periodontal problems. 
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Table legends 

Table 1. Characteristics of athletes. 

Table 2. Sample distribution according to the hygiene habits. 

Table 3.Sample distribution according to the sun exposure, use of protection and 

diagnosed oral pathologies. 

Table4. Sample distribution according to the percentage and average of decayed, 

missing and filled teeth. 

Table 5. Sample distribution according to the clinical evaluation of the oral condition. 
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Table 1. Characteristics of athletes. 

 N Percentage 
Mean Age (DP) 24.22 (6.11) 
Socioeconomic level (%) 
A1 - A2 1 2.04% 
B1 – B2 12 24.49% 
C1 – C2 29 59.18% 
D 7 14.28% 
Level of education 
Illiterate/ Incomplete 
Elementary School 

3 6.12% 

Complete Elementary School 26 53.06% 
Complete High School 20 40.81% 
Complete Graduation 0 0% 
Use of food supplementation 
Yes 20 40.82% 
No 29 59.18% 
Orofacial Trauma 
Yes 18 36.73% 
No 31 63.27% 
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Table 2. Sample distribution according to the hygiene habits. 
 N Percentage 
Tooth brushing (SD) 3.57 (1.29) 
Frequency of visit to the dentist 
Does not attend 21 42.85% 
Weekly 4 8.16% 
Monthly 9 18.36% 
Quarterly 2 4.08% 
Semiannually 7 14.28% 
Yearly 6 12.24% 
Use of dental floss   
Yes 26 53.06% 
No 23 46.94% 
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Table 3. Sample distribution according to the sun exposure, use of protection and 
diagnosed oral pathologies. 
 N Percentage 
Exposed to ultraviolet radiation during sports 
Yes 49 100% 
No 0 0% 
Weekly sun exposure frequency 
1 to 3 days 0 0% 
4 to 6 days 23 46.94% 
Everyday 26 53.06% 
Use of lip balm 
Yes 15 30.61% 
No 34 69.39% 
Presence of lip lesions 
Yes 9 18.37% 
No 40 81.63% 
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Table 4. Sample distribution according to the percentage and average of decayed, 
missing and filled teeth. 

Athelets Decayed Missing Filled DMFT  

 N (%) Mean (SD) N (%) Mean (SD) N (%) Mean 
 

(SD) 

Mean (SD) 

49 18 (36.73%) 0.63 (1.55) 15(30.61%) 0.92 (1.74) 37 (75.51%) 3.80 (4.36) 5.22 (5.41) 
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Table 5. Sample distribution according to the clinical evaluation of the oral 
condition. 
 N Percentage 
Hygiene 
Good 42 85.71% 
Regular 4 8.16% 
Poor 3 6.12% 
Biofilm 
Absent 38 77.55% 
Moderate 6 12.24% 
Thick 5 10.20% 
Dental Calculus 
Absent 37 75.51% 
Low Levels 9 18.36% 
High levels 3 6.12% 
Gingival Condition 
Normal 42 85.71% 
Inflamed 4 8.16% 
Bleeding 3 6.12% 
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ABSTRACT 

Background: Dental caries is a dysbiotic polymicrobial disease and it can cause 

damage to an individual’s successful, elite sporting performance. Objectives: This 

study aimed to realize a meta-analysis to calculate a worldwide, pooled estimated 

prevalence of dental caries in athletes. Methods: This systematic review and meta-

analysis was registered in PROSPERO (n° CRD42017068127). A systematic search 

was conducted in the electronic databases Pubmed, Scopus, Web of Science, Virtual 

Health Library (Lilacs) and Grey literature from inception up to April 2017. The MeSH 

terms “Sports,” Athletes,” and “Dental Caries” were used. The inclusion criteria used in 

this review were observational cross-sectional studies, longitudinal retrospective and 

prospective studies that present the prevalence of dental caries in athletes. From selected 

articles, the risk of bias tools was assessed. After considering the qualitative 

heterogeneity among studies, a meta-analysis was conducted. Results: A total of 1,376 

abstracts were initially retrieved, with only five meeting the inclusion criteria. Of these, 

one was considered to have a low risk of bias and four were considered to have a 

moderate risk of bias. The overall estimated prevalence of dental caries in athletes was 

46.25% (95%CI 28.73-64.27). Conclusions: The estimated prevalence of dental caries 

in athletes, and particularly in athletes from developing countries is considered to be 

high. The pooled prevalence estimates have important implications in regard to 

preventive measures and research planning around the world. 
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INTRODUCTION 

Dental caries is defined as a dysbiotic polymicrobial disease caused by 

pathobionts1. Evidences from the decayed, missing, filled index (DMF), published by 

FDI (Federation Dental International), showed that carious lesions are highly prevalent 

in many countries2 and considered to be higher in underdeveloped countries when 

compared to developed countries3-6. Therefore, dental caries represents a major public 

health problem7and it remained the most prevalent health condition across the world in 

2010, affecting 2.4 billion people8. 

There is, according to literature, relevant data demonstrating the impact of poor 

oral health on quality of life9. Dental caries can induce a systemic inflammatory 

response10,11; and in athletes, poor oral health affects well-being, training and 

performance12-14. 

The risk of dental caries has been reported to be high in athletes3,5,6,13,15-17. This 

finding might result from the use of sports drinks18-20, diet21, exercise-induced immune 

suppression22, the level of knowledge related to oral health, and decreased salivary flow 

during exercise23.  

As indicated in the literature, the prevalence of dental caries in athletes varies 

from 8.57% to 84%4,6. Therefore, the main purpose of this study was to conduct an 

extensive and systematic review of the literature to calculate a worldwide-pooled 

estimated prevalence of dental caries in sports athletes. 

 

METHODS 

This systematic review and meta-analysis of the estimated prevalence of dental 

caries in sports athletes was conducted in accordance with the recommendations of the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 

statement - www.prismastatement.org), and was registered in the PROSPERO database 

(http://www.crd.york.ac.uk/PROSPERO/), CRD42017068127. 

 

Focused Question 

The present systematic review was conducted to answer the following focused 

question: “What is the estimated prevalence of dental caries in athletes”. 

 

Inclusion and exclusion criteria 



40 
 

The inclusion criteria used in this review were observational cross-sectional studies; 

longitudinal retrospective and prospective studies that present the prevalence of dental 

caries in athletes; or studies that permitted the calculation of these numbers. The data 

should have been taken from clinical oral evaluations. 

Editorial letters, pilot studies, historical reviews, book chapters, theses, 

guidelines, laboratory studies, animal studies, descriptive studies(such as case reports 

and case series) and studies that were not in the proposed theme were excluded. Studies 

that used only questionnaires and interviews were also excluded. 

 

Literature Search Strategy 

A systematic search using electronic databases including PubMed, Scopus, Web 

of Science (WOS), and Virtual Health Library (Lilacs)was performed for articles 

published since inception up to April28, 2017. No restrictions were placed on the 

publication date or languages. The grey literature was consulted using the database 

System for Information on Grey Literature in Europe 

(SIGLE)(http://www.opengrey.eu).The searches were complemented by hand searching 

and screening the references of selected studies to find any study that did not appear in 

the database search. The terms for the search strategies were obtained through 

discussion between an information specialist and the review group, by scanning the 

background literature. The MeSH (Medical Subject Headings) terms 

(www.nlm.nih.gov/mesh/meshhome.html) used in the search were “Sports,” “Athletes,” 

and “Dental Caries.” Furthermore, it included MeSH synonyms, related terms, and free 

terms. The Boolean operators “AND” and “OR” were applied to combine the keywords 

(Table 1).  

 

Study Selection 

Two investigators (FNAA and LSG) individually assessed relevant articles by 

title and abstract to identify studies to be included according to the inclusion and 

exclusion criteria. Disagreements were discussed and resolved by consensus of the 

authors or third-party arbitration (LSA). The articles that appeared in more than one 

database were considered only once. All full text of studies potentially meeting the 

inclusion criteria (or when the inclusion was unclear) were obtained and reviewed in 

full text by the two reviewers (FNAA and LSG).This was done independently to 
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minimize the possibility of overlooking important articles. Again, disagreements were 

discussed and resolved by consensus or by third party arbitration (LSA). 

 

Quality assessment of included studies 

 The authors assessed the risk of bias for each included study using a modified 

tool, developed by Hoy et al.24for assessing this variability in prevalence studies as 

shown in Table 2. The risk of bias tool consisted of ten High Risk/Low Risk and Not 

Applicable (NA) items, including four measures of external validity and six measures of 

internal validity. Studies were classified as having a low risk of bias when eight or more 

of the ten questions were answered as “low risk,” a moderate risk of bias when six to 

seven of the questions were answered as “low risk” and a high risk of bias when five or 

fewer questions were answered as “low risk.” 

 

Data extraction 

The data of the included articles were compiled and organized according to:1)the 

first author of the article, year of publication; 2)country; 3)study design; 4)examination 

place; 5) sample; 6)sample calculation; 7)sports; 8)mean age (SD); 9)training and 

calibration; 10)risk factors for dental caries; 11)conditions for diagnosis; 12)dental 

caries index evaluated; 13)radiography.  

 

Meta-analysis 

 The estimated global prevalence of dental caries was calculated using a fixed 

and a random model. When heterogeneity was statistically significant (P < 0.05), the 

random model was adopted. All analyses were performed using the software MedCalc 

17.2 (MedCalc Software bvba, Ostend, Belgium). 

 

RESULTS 

Figure 1 presents a flowchart of the systematic review process. Initially, 1,376 

studies were identified through their abstracts in the following electronic databases: 371 

studies from PubMed, 434 from Web of Science, 407 from Scopus, and 164 from VHL. 

After disregarding the duplicated studies, 922 remained. Of these, 903 studies were 

excluded after reading the title and abstract due to obvious irrelevance toward the 

proposed theme. Papers that did not present clear information were included for a 

complete analysis. At this level, 19 articles were assessed. Fourteen studies were 
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excluded as 12 assessed dental caries in a population of athletes with intellectual 

disabilities, and two studies did not include dental caries data. The authors were also 

contacted to obtain detailed information about methods and results. After the electronic 

search, the references of the selected studies were hand searched, but no further articles 

were found. A total of five articles were included in the final analysis.  

The risk of bias scores in this systematic review ranged from six to eight out of 

ten possible points. Out of the five studies that underwent a risk of bias assessment, 

one(20%) was considered to have a low risk of bias4; and 4 (80%) were considered to 

have a moderate risk of bias3,5,6,13.Data for risk of Bias Assessment Outcomes for 

included studies are shown in Table 3. 

A population sample of 559 individuals was enrolled in this review, ranging 

from 25 to 278 athletes. All articles were cross-sectional studies. One study came out 

with information about soccer players6, one showed information about triathlon 

participants4, one brought information about 25 types of sports13and two studies 

presented information about football players3,5. All of the participants were professional 

players. In all studies the exam of the oral health of the athletes and diagnosis of dental 

caries was made by dentists; and in two studies, there were training and calibration of 

these professionals4,13. Only two studies used a standardized diagnosis form Decayed 

Missing Filled Teeth (DMFT) index to assess caries prevalence4,6. Among the five 

articles, just one3 used panoramic radiography to help with the diagnosis of dental caries 

(Table 4). 

The estimated combined prevalence of dental caries in athletes was 46.25% 

(95%CI 28.73-64.27) in the random model (Fig 2). This analysis showed significant 

heterogeneity across studies (p<0.000).  

 

DISCUSSION 

Generally, the oral health of athletes is poor, substantially affecting the athletes’ 

performance, training and well-being3,13. Knowing about of the prevalence rates of 

dental caries suggests that health promotion and disease prevention measures should be 

adopted. These actions are necessary to optimize and improve athletic performance13. 

Therefore, the aim of this review was to search all available literature reporting the 

estimated prevalence of dental caries in athletes.  

Despite an exhaustive search, 17 studies have assessed the prevalence of dental 

caries in athletes in different types of sports.Of these, 12 articles pertained to athletes 
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with special needs. To avoid selection bias, this article was limited to five articles 

pertaining to athletes without intellectual disabilities. 

The quality of evidence in the selected studies was classified as moderate, with 

the majority of the studies achieving a moderate risk of bias. All studies3-6,13 were not 

representative of the national population as it is an important issue for Global Burden of 

Disease Study and indeed for any attempt to describe disease patterns in a country24. 

Only one study performed a true or close representation of the target population4. 

The oral health of professional athletes participating indifferent types of sports 

was evaluated by dentists. Only in the studies of Needleman et al.13 and Frese et al.4 

were the professionals who performed the diagnosis trained and calibrated. This detail 

may directly interfere in the number of cases of dental caries in other studies, since a 

wrong diagnosis could have been made, as the concept of caries disease may be relative 

from professional to professional. 

Another factor that may interfere with evaluation of the prevalence of dental caries 

is the variability of the conditions in which the diagnosis was made. In both studies in 

which the process of assessment was reported3,4, plain mirrors and exploratory probes were 

used on clean and dry teeth. Needleman et al.5 additionally used photographs and Randell3 

used the X-ray evaluation. Only two articles4,6 used a standardized diagnosis index 

(DMFT). 

Clinical examination and intraoral radiographs are the most used methods for the 

diagnosis of carious lesions25, and underestimation of this disease may occur where the X-ray 

exam is not used26. In a single study3panoramic radiography was performed for diagnostic 

purposes. However, for a routine evaluation of dental caries, intraoral radiographs are used 

- the bitewing technique being the first choice, since it provides a significant diagnosis for 

caries lesions in the proximal and occlusal sides27-30. 

Poor oral health of athletes may have a negative influence on training, performance 

and well-being in daily life. In this regard, carious lesions may have a negative impact on 

the athlete's performance, as it has been shown in three studies5,6,13 corroborating with 

Ashley et al.14. Among the effects of poor oral health are tooth loss, reduced function, and 

psychological damage31, demonstrating a need for a rigorous and time-consuming 

treatment. The estimated prevalence of dental caries in athletes (46.25%) is considered to 

be high, when compared to untreated caries in permanent teeth of the global population in 

2010 (35.4%; 95% UI: 33.7% to 37.3%)32. This is a surprising finding, since athletes are 
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much too worried about their bodily health and do not give equal attention to oral health. 

This is also surprising because the disease can be prevented with proper oral hygiene 

 

The poor hygiene of the oral cavity is a risk factor for the emergence of diseases33. 

Causes of poor oral health include unfavorable individual health habits34, nutrition35,36, and 

cultural and structural factors such as access to oral health promotion and the value of oral 

health in the support system for sports5. Two studies have shown the precariousness of this 

condition in athletes5,6 even though all athletes brushed their teeth twice a day6,and 73.4% 

of them had gone to the dentist in the past 12 months5. The duration of physical exercise 

may be associated with a higher frequency of nutritional intake and reduction of salivary 

flow in athletes. Consequently, it may have a significant influence on the prevalence of 

caries4,13. Risk factors for the development of dental caries in athletes should be studied 

more rigorously. Thus, prevention methods, adopted correctly, could positively contribute 

to decrease in the prevalence of caries in athletes. 

This study presents relevant strengths as the statistical approach used for combined 

prevalence rates. The authors used the prevalence rate itself to obtain a combined 

prevalence rate among all studies. This provides useful data for estimating the actual 

prevalence of dental caries in athletes worldwide. These results will be useful to support 

future research intending to investigate this disease in athletes, since it is possible to detect 

which factors are influencing the prevalence rates among all included studies.  

Our findings should be considered in the context of some limitations. First, the 

diagnostic method should be improved, especially regarding the location to the athlete. It 

must be a specific environment that allows the use of equipment for the correct diagnosis, 

such as the X-ray apparatus. Second, all examiners must be experienced, trained and 

calibrated dentists, so there is no conflict of interest at the examination time. Third, it is 

important to perform a calculation to obtain a representative sample. Fourth, the index for 

disease evaluation should be standardized to increase the reliability of the results. These 

aspects may positively influence the reliability of the findings regarding the prevalence of 

carious lesions in athletes. 

The issue should also be broadly addressed for dissemination of information. 

Planning and prevention measures should be taken by the athletes to minimize the risks of 

dental caries. It is very important to have the presence of a specialized professional in the 

sports center. The dentists are the professionals indicated to give instructions regarding 

oral hygiene and to carry out procedures of prevention against the diseases that can appear 
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in the oral cavity. They can assist in improving the oral health of the athlete, maintaining 

good conditions and, consequently, not allowing poor dental health to negatively affect the 

athletic performance. 

According to the data from low and moderate risk studies included in this 

systematic review and meta-analysis, the estimated prevalence of dental caries in athletes 

(46.25%) is considered to be high.  
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Table legends 

Table 1. Search strategy. 

Table 2. The risk of bias tool developed by Hoy et al. (2012) for assessing this variable in 

prevalence studies.  

Table 3. Risk of bias assessment for included studies. 

Table 4. Data extraction of all included studies. 

 

Figure legends 

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses: Prisma 2009 

Flow Diagram. 

Figure 2. (2-a) Meta-analysis evaluation and forest plot showing the combined prevalence rates 

of dental caries of all included studies, and (2-b) the combined prevalence rates of dental caries 

in developed countries. 
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Table 1. Search strategy. 

PubMed 

#1(Sports[MeSH Terms]) OR Athletes[MeSH Terms]) OR Sports[Title/Abstract]) OR 

Athletes[Title/Abstract]) OR Sportsman[Title/Abstract]) OR Sportswoman[Title/Abstract]) OR 

Players[Title/Abstract]) OR Runners[Title/Abstract]) 

#2(Dental caries[MeSH Terms]) OR Caries[Title/Abstract]) OR Dental cavity[Title/Abstract]) OR 

Carious[Title/Abstract]) OR Decay[Title/Abstract]) 

#1 and #2 

 

Scopus 

 

#1(TITLE-ABS-KEY ( sports )  OR  TITLE-ABS-KEY ( athletes )  OR  TITLE-ABS-KEY ( sportsman )  OR  

TITLE-ABS-KEY ( sportswoman )  OR  TITLE-ABS-KEY ( players )  OR  TITLE-ABS-KEY ( runners ) ) 

#2(TITLE-ABS-KEY ( dental  AND caries )  OR  TITLE-ABS-KEY ( caries )  OR  TITLE-ABS-

KEY ( dental  AND cavity )  OR  TITLE-ABS-KEY ( carious )  OR  TITLE-ABS-KEY ( decay ) ) )  AND  

( LIMIT-TO ( DOCTYPE ,  "ar" ) )  

#1 and #2 

Web ofScience 

#1 TOPIC: (sports) OR TOPIC: (athletes) OR TOPIC: (sportsman) OR TOPIC: (sportswoman) OR TOPIC: 

(players) OR TOPIC: (runners)Timespan=all years 

#2 TOPIC: (dental caries) OR TOPIC: (caries) OR TOPIC: (dental cavity) OR TOPIC: (carious) OR TOPIC: 

(decay) Timespan=all years 

#1 and #2 

VHL (Lilacs) 

tw:((tw:(sports)) OR (tw:(athletes)) OR (tw:(sportsman)) OR (tw:(sportswoman)) OR (tw:(players)) OR 

(tw:(runners)) AND (tw:(dental caries)) OR (tw:(caries)) OR (tw:(dental cavity)) OR (tw:(carious)) OR 

(tw:(decay))) AND (instance:"regional") AND ( db:("LILACS")) 
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Table 2. The risk of bias tool developed by Hoy et al. (2012) for assessing this variable in prevalence studies.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 1. Was the study’s target population a close representation of the national population in relation to 

relevant variables, e.g. age, sex, occupation? 

Question 2. Was the sampling frame a true or close representation of the target population? 

Question 3. Was some form of random selection used to select the sample, OR, was a census undertaken? 

Question 4. Was the likelihood of non-response bias minimal? 

Question 5. Were data collected directly from the subjects (as opposed to a proxy)? 

Question 6. Was an acceptable case definition used in the study? 

Question 7. Was the study instrument that measured the parameter of interest (e.g. prevalence of low back pain) 

shown to have reliability and validity (if necessary)? 

Question8. Was the same mode of data collection used for all subjects? 

Question 9. Was the length of the shortest prevalence period for the parameter of interest appropriate? 

Question 10. Were the numerator (s) and denominator (s) for the parameter of interest appropriate? 
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Table 3. Risk of bias assessment for included studies. 

Risk of bias 

item 

Chantaramanee et 

al., 2016 

Needleman et 

al., 2015 

Frese et 

al., 2015 

Needleman et 

al., 2013 
Randell, 1983 

External Validity 

Question1 High risk High risk High risk High risk High risk 

Question2 High risk High risk Low risk High risk High risk 

Question3 High risk High risk High risk High risk High risk 

Question4 High risk Low risk Low risk Low risk Low risk 

Internal Validity 

Question5 Low risk High risk Low risk     Low risk Low risk 

Question6 Low risk Low risk Low risk     Low risk Low risk 

Question7 Low risk Low risk Low risk      Low risk High risk 

Question8 Low risk Low risk Low risk      Low risk Low risk 

Question9 Low risk Low risk Low risk      Low risk Low risk 

Question10 Low risk Low risk Low risk      Low risk Low risk 

General 

Classification 
Moderate risk Moderate risk Low risk Moderate risk Moderate risk 
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Table 4.  Data extraction of all included studies. 

Author/ year Country Study design 
 

Exame local 
Sample Sample calculation Sports Mean Age (SD) 

Trainning and 

Calibration 

Risk factors for dental 

caries 
Conditions for diagnosis 

Dental caries index 

evalueted 
Radiography 

Chantaramanee et al., 2016 Thailand Cross-sectional MD 25  MD Soccer  27.5 (4.72) MD Poor oral health MD DMFT MD 

Needleman et al., 2015 
United 

Kingdom 
Cross-sectional Club’strainning 187  MD 

 

Football 

 

MD No calibration Poor oral health 
Dental operating light; Plain 

mirror; Diagnostic probe 
DFT MD 

Frese et al., 2015 Germany Cross-sectional 

Department of 

Conservative Dentistry, 

University Hospital 

Heidelberg 

35  MD 

 

Triathlon 

 

36.8 (7.2) Calibrated Professional 

Cumulative weekly 

training time 

Increased frequency of 

nutritional intake 

Dental operating light; Plain 

mirrors; Diagnostic probes; 

Photography 

 

DMFT 

DMFS 

 

MD 

Needleman et al., 2013 England Cross-sectional Dental Clinic 278  MD 

Trackand field; Boxing; Hockey;Swimming; 

Waterpolo; Judo; Volleyball; Shooting; 

Football; Weightlifting; Fencing; Archery; 

Handball; Beach volleyball; Taekwondo; 

Wrestling; Cycling; Basketball; Canoeing;  

Gymnastics; Equestrian; Sailing; Table tennis; 

Rowing; Badminton. 

25.7 

(-) 
Calibrated Professional 

Ethnicity 

Diet 

Reduced salivary flow 

MD 

 

MD 

 

MD 

Randell, 1983 England Cross-sectional MD 34  MD Football players MD MD MD 

 

Dental mirror 

 

Dental Explorer 

 

Periodontal Probe 

 

 

MD 

 

 

Panoramic 

DFT = decayed and filled teeth; DMFT= decayed, missing and filling index; DMFS= decayed missing filled surfaces; DFS= decayed filled surfaces; CDC=division of oral health at the centers for disease control and prevention;MD=missingdata.
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses: Prisma 2009 Flow Diagram. 
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Figure 2-a.  

Figure 2-b.  

Figure 2. a- (2-a) Meta-analysis evaluation and forest plot showing the combined prevalence rates of dental 

caries of all included studies, and (2

countries. 
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ABSTRACT 

Aims: This study aimed to perform an epidemiological systematic review 

and meta-analysis to estimate the global prevalence of dental caries in 

athletes with intellectual disabilities. Methods and Results: This study 

was registered in PROSPERO (CRD42017068127). A systematic and extensive 

search was conducted in the Pubmed, Scopus, Web of Science, Virtual 

Health Library (Lilacs) databases and Grey literature from inception up 

to April, 2017. The MeSH terms “Sports,” Athletes,” and “Dental Caries” 

were used. The inclusion criteria used were observational cross-

sectional studies, longitudinal retrospective and prospective studies 

that present the prevalence of dental caries in athletes with 

intellectual disabilities. After the selection process, the risk of bias 

was assessed and a meta-analysis was conducted. Thirteen articles met 

the inclusion criteria. Of these, five studies were considered to have a 

moderate risk of bias, and eight were considered to have high risk of 

bias. The global prevalence of dental caries was 32.657% Conclusion: The 

prevalence of caries in athletes with intellectual disabilities is high. 

There is a great need for increased oral health promotion, education and 

prevention as a way to reduce this condition in this population. 
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INTRODUCTION 

Oral health problems remain a public health challenge1, and they are 

strongly related to lifestyle habits, especially with regard to problems 

associated with dental caries2. 

Dental caries is a multifactorial, dysbiotic, polymicrobial disease 

caused by pathological organisms3. It is the most common disease 

worldwide and a major, widespread, non-communicable public health 

problem2,4. Dental caries involves interactions between the tooth 

structure, diet, the microbial biofilm on teeth surfaces, as well as 

genetic and salivaryinfluences5. 

Dental caries has a great impact on general health and quality of 

life6,7. In regard to having these oral health problems, individuals with 

intellectual disabilities are among the most vulnerable populations8,9.  

People with intellectual disabilities have a poorer quality of 

overall health than the general population10. Their oral health status is 

a pervasive and urgent problem11, especially with regard to dental caries 

and periodontal signs. These are considered to be the most prevalent 

oral problems affecting them8,12. This situation can be explained by the 

fact that this population has a difficult access to general health 

services13, and their needs are often recognized as being less important, 

therefore not always met14. 

The data in the literature show that the prevalence of dental 

caries in athletes with intellectual disabilities ranges from 20.67% to 

90.8%20,27. Therefore, this study aimed to systematically review current 

findings of the prevalence of dental caries in athletes with 

intellectual disabilities for the purpose of calculating a worldwide-

pooled prevalence estimate. 
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MATERIAL AND METHODS 

 

This systematic review and meta-analysis of the estimated 

prevalence of dental caries in athletes with intellectual disabilities 

was registered in the PROSPERO database 

(http://www.crd.york.ac.uk/PROSPERO/), CRD42017068127 and was conducted 

in accordance with the recommendations of the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA statement -

www.prismastatement.org)28.  

 

Focused Question 

 

The present systematic review was conducted in order to answer the 

following focused question: “What is the estimated prevalence of dental 

caries in athletes with intellectual disabilities?” 

 

Literature Search and Selection 

 

For this review, Pubmed, Scopus, Web of Science (WOS) and Virtual 

Health Library (Lilacs) electronic databases were systematically 

searched for articles published before April 28, 2017. There were no 

other restrictions on the publication date or languages. From the 

relevant articles, the references cited were further searched to 

minimize publication bias and to retrieve other eligible studies. MeSH 

(Medical Subject Headings) terms (www.nlm.nih.gov/mesh/meshhome.html) 

and keywords used included “Sports”, “Athletes” and “Dental Caries”. We 

included MeSH synonyms, related terms, and free terms. The Boolean 

operators “AND” and “OR” were applied to combine the keywords (Table 1). 
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The selection process was conducted by two researchers (FNAA and LSG) 

who screened the titles and abstracts, and then selected the eligible 

articles based on the inclusion and exclusion criteria. In cases where 

there were studies in which the primary reviewer was uncertain whether a 

paper was eligible for review, the full text articles were obtained. The 

full-text articles of all potentially-eligible studies were retrieved, 

and then separately reviewed for inclusion and exclusion criteria by the 

two reviewers (FNAA and LSG). Disagreements regarding the eligibility of 

the studies for inclusion were resolved by discussion among all the 

researchers. 

 

Selection Criteria 

 

The inclusion criteria for research used in this systematic review 

were as follows: (1) observational cross-sectional studies, (2) 

longitudinal retrospective and prospective studies that present the 

prevalence of dental caries in athletes with intellectual disabilities, 

or (3) studies that permitted the calculation of these numbers. (The 

data should have been taken from clinical oral evaluations). 

The exclusion criteria were the following:  (1) editorial letters, 

(2) pilot studies, (3) historical reviews, (4) book chapters, (5) 

theses, (6) guidelines, (7) descriptive studies (such as case reports 

and case series) and (8) studies that were not in the proposed theme. 

Studies that used questionnaires exclusively, interviews, or were 

limited to children and adolescents were also excluded. 

 

Risk of bias in individual studies 
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Two reviewers (FNAA and LSG) scored the quality of the included 

studies independently. The risk of bias in individual studies was 

assessed using the Risk of Bias Modified Tool, explicitly designed for 

the systematic review of prevalence studies developed by Hoy et al.29. 

This tool is used for assessing the variability in prevalence studies as 

shown in Table 2. The Risk of Bias Tool consisted of ten High Risk/Low 

Risk and Not Applicable (NA) items, including four measures of external 

validity and six measures of internal validity. A study was rated as 

having a high risk of bias if five or fewer items were met as “low 

risk”, a moderate risk of bias if six  to seven items were met as “low 

risk”, and a low risk of bias if eight or more items were met as “low 

risk” (Table 2). 

 

Data Collection 

 

Using a self-designed protocol, two reviewers (FNAA and LSG) 

independently extracted and evaluated the information from all included 

studies. The following information was extracted from each article: 1 - 

the first author of the article, year of publication; 2 – country; 3 – 

study design; 4 –examination place; 5 – sample; 6 - sample calculation; 

7 – sports; 8 – mean age (SD); 9 – training and calibration; 10 – risk 

factors for dental caries; 11 – conditions for diagnosis; 12 – dental 

caries index evaluated; 13 –radiograph (Table 3).  

 

Meta-analysis 

  

The estimated global prevalence of dental caries in athletes with 

intellectual disabilities was calculated using a fixed and a random 
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model. When heterogeneity was statistically significant (P < 0.05), the 

random model was adopted. All analyses were performed using the software 

MedCalc 17.2 (MedCalc Software bvba, Ostend, Belgium). 

 

RESULTS 

 

Figure 1 presents a flowchart of the systematic review process. 

Initially, 1,376 studies were identified through their abstracts in the 

following electronic databases: 371 studies from PubMed, 434 from Web of 

Science, 407 from Scopus, and 164 from VHL. After disregarding the 

duplicated studies, 922 remained. Of these, 903 studies were excluded 

for obvious irrelevance toward the proposed theme, based upon review of 

the title and abstract. Papers that did not present clear information 

were included for a complete analysis. At this level, 19 articles were 

assessed. Ten studies were excluded as seven assessed dental caries in a 

population of athletes without intellectual disabilities, and three 

studies assessed a population that was comprised only of children and 

adolescents16,30,31. After the electronic search, the references of the 

selected studies were hand searched and four articles were found. A 

total of 13 articles were included in the final analysis. 

Through the quality assessment (Table2), the score ranged from 4 to 

6 out of ten possible points. Out of the 13 studies that underwent a 

risk of bias assessment, five (38.47%) were considered to have a 

moderate risk of bias15,16,19,21,26 and eight (61.53%) were considered to 

have a  high risk of bias17,18,20,22-25,27. 

A population sample of 35,030 individuals was enrolled in this 

review, ranging from 161 to 14,319 athletes. Twelve articles were cross-

sectional studies15-17,19-27, and only one was a retrospective study18. All 
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studies showed information about athletes participating in the Special 

Olympic Games. All the professionals that carried out the oral screening 

were trained and calibrated, and almost all of them followed a protocol 

developed by Special Olympics Special Smiles (SOSS)15-19,21-27, and the 

Center for Disease Control and Prevention (CDC) to examine the oral 

cavity and diagnose the pathologies. Only one assessed the DMFT 

index20.No study elucidated the use of x-ray as a complementary procedure 

for the correct diagnosis of dental caries (Table3). 

 The estimated global combined prevalence of dental caries in 

athletes with intellectual disabilities was 32.657% (95% CI 28,583 to 

36,868) in the random model (Figure 2). This analysis showed significant 

heterogeneity among the studies (p<0.005). 

 

DISCUSSION 

 

People with intellectual disabilities are more likely to have poor 

oral hygiene and, consequently, dental caries than people without this 

condition6,32. Data from the literature show that the prevalence of dental 

caries in athletes with intellectual disabilities varies widely15-27.This 

study provides a unique set of data that classifies the quality of 

studies and describes the overall prevalence of dental caries among 

athletes with special needs. 

All studies were not representative of the national population as 

it is an important issue for the Global Burden of Disease Study and 

indeed for any attempt to describe disease patterns in a country. As the 

sample is not representative of an entire population, the prevalence 

data may have been underestimated or overestimated. The authors could 

suggest the prevalence found in the studies, which takes us to the 
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importance of the meta-analysis used to join the percentages and reach 

an estimated global prevalence29. Only two studies presented a true or 

close representation of the target population15,21. 

Professionals, such as dentists and dentistry students, performed 

the clinical examination of the athletes. In almost all of the studies15-

21,23-27, the volunteer professionals were trained and calibrated. Turner 

et al.22 did not report in their study whether dentists were trained 

prior to the oral screening, which may directly influence the diagnosis 

of dental caries, since the understanding of caries disease may be 

different from professional to professional. This situation makes their 

findings less reliable. 

The diagnosis of carious lesions in 12 of the articles was made 

based on the findings of clinical examinations following a protocol 

established by SOSS and the CDC. The SOSS program was developed with the 

goal of improving the access of people with intellectual disabilities, 

as well as their caregivers and family members, to oral health 

promotions. However, it is not an established protocol for the entire 

world population, such as the DMFT index, which was used in only one 

article20. This fact may cause differences in the diagnosis of caries, 

since the presence of the lesions may have been underestimated or 

overestimated in some cases. 

Another important point for the diagnosis of dental caries is the 

conditions under which the oral examinations were performed. Only two 

studies cited the location where the oral evaluation was performed; one 

being a tent20 and another a sport hall27. These were not suitable places 

for a thorough and accurate examination of oral conditions, and no other 

appropriate work structures were provided. However, the difficulty is 
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understood in regard to transporting the special athletes at the time of 

the competition to places in which an accurate diagnosis could be made. 

The instruments used by professionals in most of the articles were 

periodontal probes, headlights or flashlights, tongue retractors and 

mouth mirrors. Three studies did not mention which materials were used 

to assist in the oral examination15,21,24. Eight studies did not elucidate 

whether there were radiographic examinations to complement the diagnosis 

of dental caries, and five articles showed that the x-rays were not 

used. Since most of the studies did not mention the location of the oral 

evaluation, it is understood that it may be difficult to have access to 

a dental x-ray apparatus for the purpose of radiological examination. 

Most likely oral evaluations were conducted in spaces provided by the 

committees and delegations from each country. 

Underestimation of carious lesion may occur where an X-ray exam is 

not used33. Because it has not been clear and conclusive in any study on 

the use of radiography as a complementary procedure to the clinical 

diagnosis, possible carious lesions may have been undetected. This fact 

directly influences the prevalence of caries, since the disease was 

possibly underreported. However, in epidemiological studies, 

radiographic examinations are not used due to the difficulty of 

execution, and all the articles followed the trend of the aforementioned 

studies. 

Because this population has limitations on adaptive behavior, such 

as tooth brushing, people with intellectual disabilities generally have 

a poorer quality of health34. Oral cleaning habits are affected by an 

individual’s motor and cognitive skills, and the level of intellectual 

disability may compromise the ability to perform a proper regiment of 

personal oral hygiene35.Athletes with intellectual disabilities also have 



66 
 
difficulty accessing dental treatment. Co-payments and lack of incentive 

for dentists to treat patients with special needs15; inability of the 

patient to cooperate with and tolerate the dental treatment; the need to 

have a caregiver to follow up in consultations; and the lack of 

information from both patients and caregivers are the major factors for 

oral problems in this population36. All of these situations contribute to 

the occurrence of caries disease in these individuals. They may also 

have a negative impact on the athletes' training, performance and 

general well-being37-39. 

The results of the meta-analysis show that the prevalence of dental 

caries is high, affecting 32.657% (95%CI 28,583 to 36,868) of this 

population. Probably, this fact occurs because of poor oral hygiene, the 

lack of information about oral health care, the limited ability to brush 

the teeth and the difficult access to dental treatment. All these 

situations can exacerbate the preexisting condition in which these 

individuals are causing oral and systemic problems. 

There is a great need for increased health promotion, education and 

prevention16-18. Educational and system-included preventive, restorative 

and maintenance care programs should be adopted, targeting special needs 

populations15. This is an effective way to disseminate information about 

diseases and problems related to the mouth and the consequences of poor 

oral hygiene. 

This study presents relevant strengths as the statistical approach 

used for combined prevalence rates. It provides useful data for 

estimating the actual prevalence of dental caries in athletes with 

intellectual disabilities worldwide, since it is possible to detect the 

factors which influence the prevalence rates among all of the included 

studies. 
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According to the data from the moderate and high risk of bias 

studies included in this systematic review and meta-analysis, the 

prevalence of dental caries in athletes with intellectual disabilities 

is high. Because of this there is an increased need for health 

promotion, education and prevention, to reduce the condition in this 

particular population. 
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Table legends 

Table 1. Search strategy. 

Table 2.Risk of bias assessment for included studies. 

Table 3.Data extraction of all included studies. 

 

Figure Legends 

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-

Analyses: Prisma 2009 Flow Diagram. (From: Moher D, Liberati A, Tetzlaff 

J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): 

e1000097. doi:10.1371/journal. pmed1000097. For more information, visit 

www.prisma-statement.org. 

Figure 2. Meta-analysis evaluation and forest plot showing the combined 

prevalence rates of dental caries of all included studies. 
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Table 1. Search strategy. 

PubMed 

#1(Sports[MeSH Terms]) OR Athletes[MeSH Terms]) OR 

Sports[Title/Abstract]) OR Athletes[Title/Abstract]) OR 

Sportsman[Title/Abstract]) OR Sportswoman[Title/Abstract]) OR 

Players[Title/Abstract]) OR Runners[Title/Abstract]) 

#2(Dental caries[MeSH Terms]) OR Caries[Title/Abstract]) OR Dental 

cavity[Title/Abstract]) OR Carious[Title/Abstract]) OR 

Decay[Title/Abstract]) 

#1 and #2 

 

Scopus 

 

#1(TITLE-ABS-KEY ( sports )  OR  TITLE-ABS-KEY ( athletes )  OR  

TITLE-ABS-KEY ( sportsman )  OR  TITLE-ABS-

KEY ( sportswoman )  OR  TITLE-ABS-KEY ( players )  OR  TITLE-

ABS-KEY ( runners ) ) 

#2(TITLE-ABS-KEY ( dental  AND caries )  OR  TITLE-ABS-

KEY ( caries )  OR  TITLE-ABS-KEY ( dental  AND cavity )  OR  

TITLE-ABS-KEY ( carious )  OR  TITLE-ABS-KEY ( decay ) ) )  AND  

( LIMIT-TO ( DOCTYPE ,  "ar" ) )  

#1 and #2 

Web of Science 

#1 TOPIC: (sports) OR TOPIC: (athletes) OR TOPIC: (sportsman) OR 

TOPIC: (sportswoman) OR TOPIC: (players) OR TOPIC: 

(runners)Timespan=all years 

#2 TOPIC: (dental caries) OR TOPIC: (caries) OR TOPIC: (dental 

cavity) OR TOPIC: (carious) OR TOPIC: (decay) Timespan=all years 

#1 and #2 

VHL (Lilacs) 

tw:((tw:(sports)) OR (tw:(athletes)) OR (tw:(sportsman)) OR 

(tw:(sportswoman)) OR (tw:(players)) OR (tw:(runners)) AND 

(tw:(dental caries)) OR (tw:(caries)) OR (tw:(dental cavity)) OR 

(tw:(carious)) OR (tw:(decay))) AND (instance:"regional") AND ( 

db:("LILACS")) 
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Figure 1.Preferred Reporting Items for Systematic Reviews and Meta-Analyses: Prisma 2009 Flow Diagram. (From: 

Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097. For 

more information, visit www.prisma-statement.org. 

 

 

 

 
Table 2. Risk of bias assessment for included studies. 

Records identified through 

database search 

(n = 1376) 

S
cr

ee
n

in
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E
li

gi
b
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it

y 
In

cl
u

d
ed

 

Records after duplicates 

removed(n = 926) 

Selected by title and 

abstract 

Records excluded after title and abstract 

selection (903) 

Reasons n 

Out of the proposed theme 877 

LiteratureReview 25 

Letter 1 

 

Full-text articles assessed 

for eligibility (n = 23) 

Studies included in 

qualitative synthesis 

(n = 13) 

PubMed 

371 

Records excluded after full-text 
eligibility (10) 

Reasons n 

Athleteswithout intelectual 
disabilities 

7 

Data from children and 

adolescent 

3 

Grey literature (n =0) 

Lilacs 

164 

Web of 

Science 

434 
Scopus 

407 

Additional records identified 

through hand search (n =4) 

Id
en

ti
fi

ca
ti

on
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Legend a: 
 

Question1. Was the study’s target population a close representation of the national population in relation to relevant variables, e.g. age, sex, occupation? 
Question 2. Was the sampling frame a true or close representation of the target population? 
Question 3. Was some form of random selection used to select the sample, OR, was a census undertaken? 
Question 4. Was the likelihood of non-response bias minimal? 
Question 5. Were data collected directly from the subjects (as opposed to a proxy)? 
Question 6. Was an acceptable case definition used in the study? 
Question 7. Was the study instrument that measured the parameter of interest (e.g. prevalence of low back pain) shown to have reliability and validity (if necessary)? 
Question 9. Was the length of the shortest prevalence period for the parameter of interest appropriate? 
Question 10. Were the numerator (s) and denominator(s) for the parameter of interest appropriate? 
 
Legend b: 
 
Studies were classified as having a low risk of bias when eight or more of the ten questions were answered as “low risk,” a moderate risk of bias when six to seven of the questions were answered as “low risk” and a high risk of bias when five or 
fewer questions were answered as “low risk.” 

 
 
 
 
 
 
 
 
 
 
 
 
Table 3. Data extraction of all included studies. 

Riskof bias item 
Rojas et 
al., 2016 

Fernandez 
et al., 2015 

Hanke-
Herreroet 
al., 2013 

Fernandez 
et al., 2012 

Leroy et 
al., 2012 

Oredugbaand 
Perlman,2010 

Schulte et 
al., 2011 

Turner et 
al., 2008 

López Del 
Valle et 
al., 2007 

Pezzementi
and Fisher, 

2005 

Reid et al., 
2003 

Reid et 
al., 2003 

White et 
al., 1998 

External Validity  
Question 1. High risk High risk High risk High risk High risk High risk High risk High risk High risk High risk High risk High risk High risk 
Question2. Low risk High risk High risk High risk High risk Low risk High risk High risk High risk High risk High risk High risk High risk 
Question3. Highrisk High risk High risk High risk High risk High risk High risk High risk High risk High risk High risk High risk High risk 
Question4. High risk Lowrisk High risk High risk Lowrisk High risk High risk High risk High risk High risk High risk Lowrisk High risk 
Internal Validity  
Question5 High risk High risk High risk High risk High risk Low risk High risk High risk High risk High risk High risk High risk High risk 
Question6 Lowrisk Lowrisk Low risk Low risk Low risk High risk Low risk Low risk High risk Low risk High risk Low risk Low risk 
Question7 Lowrisk Lowrisk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk 
Question8 Lowrisk Lowrisk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk 
Question9. Lowrisk Lowrisk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk 
Question10. Lowrisk Lowrisk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk 
GeneralClassification Moderate Moderate High High Moderate Moderate High High High High High Moderate High 
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Author/ 
year 

Country Study design 
Exame 
local 

Sample 
Samplecalc

ulation 
Sports 

Mean Age 
(SD) 

Trainninga
ndCalibrati

on 

Risk factors 
for dental 

caries 

Conditions for 
diagnosis 

Dental 
caries 
index 

evalueted 

Radiography 

Rojas et al., 
2016 

Romania 
Poland 

Slovenia 

Cross-
sectional 

MD 3,545  MD MD 

Romania 
22.9  
Poland 23.2 
Slovenia 
27.8 

Calibrated 
Professional 

Inadequate 
brushing 
technique 
Intellectual 
disability 

MD 

A protocol 
developed 
by SOSS 
and CDC 

MD 

Fernandez 
et al., 2015 

Belgium 
Cross-

sectional 
MD 627 MD 

 
MD 

 

33.02 
(13.01) 

Calibrated 
Professional 

Intellectual 
disability 

Flashlights; 
Gloves; 

Disposable 
plastic 
mirrors 

A protocol 
developed 
by SOSS 
and CDC 

No x-ray 

Hanke-
Herreroet 
al., 2013 

Latin 
American 

Puerto 
Rico 

Cross-
sectional 

MD 445  MD MD 24 
Calibrated 

Professional 
Intellectual 
disability 

Mouthmirrors; 
Flashlights 

A protocol 
developed 
by SOSS 
and CDC 

No x-ray 

Fernandez 
et al., 2012 

United 
States of 
America 

Retrospective MD 664 MD MD 26 
Calibrated 

Professional 
Intellectual 
disability 

Disposable 
gloves; 

Disposable 
mouth mirror; 

Disposable 
mask; Tongue 

depressor; 
Flashlight 

A protocol 
developed 
by SOSS 
and CDC 

No x-ray 

Leroy et al., 
2012 

Belgium 
Cross-

sectional 
MD 687 MD MD 33 (13) 

Calibrated 
Professional 

Intellectual 
disability 

Mouth mirror; 
Penlight 

A protocol 
developed 
by SOSS 
and CDC 

No x-ray 

Schulte et 
al., 2011 

Germany 
Cross-

sectional 
Sports hall 420 MD MD 30.8 (10.2) 

Calibrated 
Professional 

Intellectual 
disability 

 

Mouthmirror 
Periodontal 

probe 
Dental chair 

light 

DMFT No x-ray 

Oredugbaa
nd 

Perlman, 
2010 

Nigeria 
Cross-

sectional 
MD 1,286 MD MD 15.34 (6.28) 

Calibrated 
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Figure 2. Meta-analysis evaluation and forest plot showing the combined prevalence rates of 

dental caries of all included studies. 
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4- Conclusões 

 

Após o delineamento e a realização do estudo clínico e das duas 

revisões sistemáticas e meta-análise, podemos concluir que: 

A1 - Apesar da alta prevalência de cárie dentária, a grande parte dos atletas 

mantinha a cavidade oral em boas condições de higiene; 

A2 - De acordo com os dados dos estudos de baixo e moderado riscos de viés 

incluídos nesta revisão sistemática e meta-análise, a prevalência estimada de 

cárie dentária em atletas (46,25%) é considerada alta; 

A3 - De acordo com os dados dos estudos de moderado e alto risco incluídos 

nesta revisão sistemática e meta-análise, a prevalência de cárie dentária em 

atletas com deficiência intelectual é alta (32.657%). 

 


