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RESUMO

Este estudo identificou e analisou as caracteristicas dos 100 artigos mais citados sobre selante
dental (SD) na odontologia. Em setembro de 2022, foi realizada uma pesquisa na Web of
Science Core Collection (WoS-CC). As seguintes informagdes foram extraidas de cada artigo:
numero e densidade de citagdes, ano de publicacao, autoria, revista, fator de impacto, palavras-
chave, desenho do estudo, tema, continente, pais e instituicdo. As citacdes da WoS-CC foram
comparadas com as bases de dados Scopus e Google Académico. O software VOSviewer foi
utilizado para gerar redes colaborativas. O Google Trends foi usado para investigar a
popularidade global da pesquisa do SD. O niimero de citagdes variou de 33 a 200. Os artigos
foram publicados entre 1961 e 2016. Buonocore MG (7%), Meyer-lueckel H (6%) e Paris S
(6%) se destacaram entre os autores. Os artigos foram publicados principalmente no The
Journal of the American Dental Association (26%). A maioria dos estudos teve desenho
intervencionista (41%) e laboratorial (31%), abordando principalmente a eficacia do DS na
prevencao e controle da carie dentaria (86%). Houve predominancia de publicagdes da América
do Norte (46%). Os Estados Unidos da América (EUA) foi o pais com mais artigos (44%). As
instituicdes mais frequentes foram os Centers for Disease Control and Prevention (EUA) e a
Universidade de Rochester (EUA) (6% cada). O VOSviewer demonstrou a colaboragdo entre
os autores. Para o Google Trends, os Estados Unidos foram o pais que mais buscou SD. Esta
revisdo bibliométrica destacou principalmente estudos de intervencdo sobre a retencdo e
eficacia do SD, publicados principalmente nos EUA. Assim, hd necessidade de estudos
observacionais e revisdes sistematicas, além de incentivar mais publicacdes sobre DS na Africa,

Oceania e América do Sul.

Palavras-chave: Selante dentario; Carie dentaria; Selante de fossulas e fissuras; Materiais

dentarios; Analise bibliométrica.



ABSTRACT

This study identified and analyzed the characteristics of the 100 most cited articles on dental
sealant (DS) in dentistry. In September 2022, a search was performed on the Web of Science
Core Collection (WoS-CC). The following information was extracted from each article: number
and density of citations, year of publication, authorship, journal, impact factor, keywords, study
design, theme, continent, country and institution. The citations of the WoS-CC were compared
with the Scopus and Google Scholar databases. The VOSviewer software was used to generate
collaborative networks. Google Trends was used to investigate the global popularity of DS
search. The number of citations ranged from 33 to 200. The articles were published between
1961 and 2016. Buonocore MG (7%), Meyer-lueckel H (6%), and Paris S (6%) stood out among
the authors. The articles were published mainly in The Journal of the American Dental
Association (26%). Most studies had an interventional (41%) and laboratory (31%) design,
mainly addressing the effectiveness of DS in the prevention and control of dental caries (86%).
There was a predominance of publications from North America (46%). The United States of
America (USA) was the country with the most articles (44%). The most frequent institutions
were the Centers for Disease Control and Prevention (USA) and the University of Rochester
(USA) (6% each). VOSviewer demonstrated collaboration between authors. For Google
Trends, the United States was the country that most searched for DS. This bibliometric review
mainly highlighted intervention studies on the retention and efficacy of DS, primarily published
in the USA. Thus, there is a need for observational studies and systematic reviews, as well as

encouraging more publications on SD in Africa, Oceania and South America.

Keywords: Dental sealant; Dental caries; Pit and fissure sealant; Dental Materials; Bibliometric

analysis.
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1 CONTEXTUALIZACAO

1.1 SELANTE DENTARIO

De acordo com a Organizacdo Mundial de Saude (OMS) a carie dentaria afeta entre
60% e 90% das criangas em fase educacional, principalmente nos paises em desenvolvimento
(WHO, 2022). O diagnoéstico precoce dessa condicdo ¢ de extrema importancia, a fim de
facilitar o tratamento e minimizar a ocorréncia de danos dentais que podem afetar a qualidade
de vida do paciente (TONIAL et al., 2015; OMS, 2022). Uma area muito suscetivel a presenca
de carie ¢ a superficie oclusal dos dentes posteriores, devido a presenca de fossulas e fissuras
profundas com caracteristicas retentivas, que favorecem o acumulo de biofilme bacteriano e
dificultam a higienizacio (LASCALA, 1997; PARDI et al., 2003; MCDONALD, 2004;
BROMO et al., 2011).

Figura A - Superficie oclusal do molar sadia.

Diante disso, ¢ importante adotar uma abordagem ampla na prevencao da carie, por
meio da utilizagdo de materiais que previnam ou paralisem essas lesdes em fases iniciais. Nesse
contexto, destacam-se os selantes dentdrios, que atuam de maneira localizada, formando uma
barreira fisica entre a cavidade bucal e a microflora presente nas fossulas e fissuras dentarias,
impedindo, assim, a troca de substancias metabdlicas (RAMESH et al., 2020). O selamento de
fossulas e fissuras se caracterizam como uma abordagem ndo invasiva, sendo eficaz na
prevengao de carie em criangas e adolescentes (DESAI et al., 2021).

Os selantes podem ser divididos em duas categorias, que sdo os selantes resinosos e
ionoméricos, ambos apresentam propriedades e indicagdes distintas (COLOMBO et al., 2018).

A indicagdo para o selante ionomérico aplica-se nos casos em que nao tem a possibilidade de
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realizar o isolamento absoluto, comum em molares e pré-molares em fase de irrupcao, onde o
material corre o risco de entrar em contato com a saliva do paciente; ja para os dentes com
cicatriculas e fissuras de anatomia complexa com viabilidade de realizar isolamento, o mais
indicado sao os selantes resinosos (SARTI, 2015; OLIVEIRA, 2015).

Para obter uma maior retengdo ao aplicar selantes resinosos, ¢ importante a realizagao
de um ataque acido nas superficies e a manuten¢do de um campo seco até que o selante seja
aplicado (BEAUCHAMP et al., 2008). Apds a aplicagdo dos selantes, ¢ imprescindivel realizar
uma avaliacdo minuciosa da retencdo do selante utilizando uma sonda exploradora, garantindo

assim que todas as fossulas e fissuras estejam realmente seladas (COLOMBO et al., 2018).

Figura B — Selamento das fossulas e fissuras do molar com selante resinoso (A,B,C) e com o
selante ionomérico (E,F,G). https://www.odontoexcelencia.com.br/aplicacao-de-selante.
https://www.foa.unesp.br/Home/ensino/departamentos/odontologiainfantilesocial/selante-de-

fossulas-e-fissuras-apostilal.pdf.

Os selantes ionoméricos, por sua vez, estabelecem uma unido entre o esmalte e a
dentina por meio de uma reag¢do quimica, eliminando a necessidade de pré-tratamento do dente
antes da sua aplicacdo (WHIGHT et al., 2016). Além disso, esse material demonstra uma boa
compatibilidade com a umidade e oferece uma liberagao continua de fltor, o que contribui para

a prevengao efetiva e de longo prazo da carie (COLOMBO et al., 2018).


https://www.odontoexcelencia.com.br/aplicacao-de-selante
https://www.foa.unesp.br/Home/ensino/departamentos/odontologiainfantilesocial/selante-de-fossulas-e-fissuras-apostila1.pdf
https://www.foa.unesp.br/Home/ensino/departamentos/odontologiainfantilesocial/selante-de-fossulas-e-fissuras-apostila1.pdf
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Os estudos intervencionais ao longo dos anos foram realizados na intengdo de
comparar diferentes tipos de selantes, destacando assim a eficacia do selamento, a indicagao
correta e se ha efeito preventivo de carie de longa duragdo. Foram comparados selantes a base
de resina versos iondmero de vidro, verniz fluoretado versos selante a base de resina e iondmero
de vidro, que foram aplicados em dentes deciduos e permanentes sadios quando o paciente
apresentava alto risco a doenga carie, tendo destaque para selante a base de resina € o iondmero
de vidro comparado ao verniz fluoretado, sendo assim justificavel a maior indicagdo desses
materiais na minima interven¢do como tratamento precoce (BRAVO et al., 1997; BRAVO et
al., 2005; HILGERT et al., 2017).

Uma revisdo sistemadtica, realizada por Ahovuo-Saloranta e colaboradores (2017),
comparou os efeitos da utilizacao de selante a base de resina e selante de iondmero de vidro na
prevengdo de carie em superficies oclusais de dentes permanentes em criangas e adolescentes.
Concluiram que os selantes a base de resina reduziram a cérie entre 11% e 51% em comparagao
com nenhum selante, quando medidos aos 24 meses. Os selantes possuem indicagdo para
pacientes que apresentam alta prevaléncia de carie (SCHWIMMER et al., 2020).

Considerando as importantes vantagens desse material, diversas pesquisas cientificas
foram desenvolvidas ao longo do tempo (SIMONSEN, 1991). Dessa forma, surge a necessidade
de um estudo que analise quali-quantitativamente as principais caracteristicas e o perfil
cientifico dos estudos relacionados ao selante dentario. Assim, uma revisao bibliométrica com

essa tematica torna-se essencial.

1.2 REVISAO BIBLIOMETRICA

A revisdo bibliométrica se concentra na analise quantitativa e qualitativa de
publicacdes cientificas e académicas relevantes para uma determinada area de estudo. Nessa
revisdo, sao utilizadas técnicas e métodos bibliométricos para identificar, coletar e analisar
dados bibliograficos, como o nimero de citagdes, frequéncia de publicagdes, autores mais
produtivos, periddicos mais influentes e padrdes de colaboracdo entre pesquisadores
(SHEHANI et al., 2023).

O objetivo principal da revisao bibliométrica ¢ apresentar uma visao panoramica da
producdo cientifica em uma area especifica, permitindo que pesquisadores, instituigdes €
tomadores de decisdo avaliem a evolugdo do conhecimento em determinado campo,
identifiquem tendéncias, lacunas e 4reas de interesse crescente. Além disso, pode ajudar a

identificar redes de colaboracao e a visualizar a influéncia de um determinado trabalho ou autor
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dentro da comunidade cientifica (AHMAD et al., 2019). Para realizar esta revisdo, ¢ necessario
utilizar bases de dados bibliograficas, como Web of Science, Scopus, PubMed ou Google
Scholar, e aplicar técnicas e métricas bibliométricas adequadas, como indices de citagdo (como
o indice h ou o fator de impacto), andlises de cocitagdo e coocorréncia de palavras-chave
(KOLAHI & KHAZAEI, 2016).

A andlise de citagdes ¢ uma analise basica em que se contabiliza o nimero de vezes
que um artigo, autor ou periodico foi citado em outras publicagdes, podendo ajudar a identificar
trabalhos ou autores altamente influentes dentro de um campo de estudo (KUMAR, 2016). J&
os indices de citagdo, sdo métricas que buscam quantificar o impacto de um artigo, autor ou
periodico com base no numero de citagdes recebidas (TANG et al., 2014). O indice h (indice
Hirsch) ¢ um exemplo comum, serve para quantificar a produtividade e o impacto de
pesquisadores baseando-se nos seus artigos mais citados, apesar de ter dificuldade de analisar
aqueles em inicio de carreira ou com baixa produgdao (CAMACHO et al., 2023).

O fator de impacto de periodicos € uma medida que avalia a importancia relativa de
um periddico em fun¢ao do nimero médio de citagdes recebidas pelos artigos publicados nesse
periédico em um determinado periodo (GORSKI et al., 2021). Enquanto a analise de citagio ¢
uma forma de analise bibliométrica que se concentra na investigagdo das citacdes presentes em
artigos cientificos ou outras publicagdes académicas, visando entender como os trabalhos
académicos estdo interconectados por meio de referéncias e citagdes cruzadas (CHIANG et al.,
2020).

O avango na construcdo de pesquisas cientificas em uma determinada tematica pode
ser analisada através de um conjunto de métodos bibliométricos como a analise do nimero de
citagdes (DONTHU etal., 2021). E considerado influente no avango do conhecimento cientifico
artigos que possuem alto numero de citagdes (GARFIELD et al., 2019). Artigos que somam
100 citagdes ou mais, podem ser considerados “classicos” em um campo especifico da ciéncia
(FEIJOO et al., 2014).

A andlise bibliométrica auxilia os pesquisadores a identificar tendéncias de pesquisa,
instituigdes, paises, autores e periodicos mais prevalentes (CELESTE et al., 2016). Uma
parcela dos artigos de revisdo bibliométrica excluem artigos de editoriais e resumos de
congresso por nao serem estudos que passaram por uma revisao critica por pares, o que pode
comprometer a confiabilidade dos resultados (AHMAD et al., 2020; ARAKERI et al., 2021).

Estudos bibliométricos vem sendo realizados para as diversas especialidades

odontologicas, como a odontopediatria, ortodontia, periodontia, endodontia e cirurgia oral
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(PERAZZO etal.,2019; BUTERA et al., 2020; RIBEIRO-LAGES etal., 2021; GRILLO, 2021;
VITALI et al., 2022; ALMOTAIRY et al., 2023). Contudo, at¢ 0 momento, nenhuma analise

bibliométrica analisou o perfil cientifico dos SD.
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2 OBJETIVOS
2.1 OBIJETIVO GERAL
Identificar e analisar as principais caracteristicas dos 100 artigos mais citados sobre selante

dentario na odontologia.

2.2 OBJETIVOS ESPECIFICOS
e Verificar em cada artigo os seguintes parametros bibliométricos: titulo, nimero e
densidade de citagdes, ano de publicacdo, autoria, pais, periddico, tematica e desenho
do estudo;
e Comparar o nimero e densidade de citagdes entre os bancos de dados Web of Science,
Scopus e Google Scholar para verificar se ha discrepancia entre os valores encontrados;
e C(Criar e analisar as redes bibliométricas através do software VOSviewer comparando

palavras-chave mais usadas, autores que mais publicaram.
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Research interest on dental sealant in dentistry based on the 100 most cited

articles: bibliometric analysis

ABSTRACT

To identify and analyze the characteristics of the 100 most cited articles on dental sealant (DS)
in dentistry. In September 2022, a search was performed on the Web of Science Core Collection
(WoS-CC). The following information was extracted from each article: number and density of
citations, year of publication, authorship, journal, impact factor, keywords, study design, theme,
continent, country, and institution. The citations of the WoS-CC were compared with the
Scopus and Google Scholar databases. The VOSviewer software was used to generate
collaborative networks. Google Trends was used to investigate the global popularity of DS
search. The number of citations ranged from 33 to 200. The articles were published between
1961 and 2016. Buonocore MG (7%), Meyer-lueckel H (6%), and Paris S (6%) stood out among
the authors. The articles were published mainly in The Journal of the American Dental
Association (26%). Most studies had an interventional (41%) and laboratory (31%) design,
mainly addressing the effectiveness of DS in the prevention and control of dental caries (86%).
There was a predominance of publications from North America (46%). The United States of
America (USA) was the country with the most articles (44%). The most frequent institutions
were the Centers for Disease Control and Prevention (USA) and the University of Rochester
(USA) (6% each). VOSviewer demonstrated collaboration between authors. Thus, there is a
need for observational studies and systematic reviews, as well as encouraging more publications

on SD in Africa, Oceania and South America.

Keywords: Dental sealant; Dental caries; Pit and fissure sealant; Dental Materials; Bibliometric

analysis.
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Introduction

A comprehensive review of the global epidemiology of dental caries showed a high
prevalence of this condition, with untreated oral disease being more common.' According to
Kassebaum et al. (2015), cavitated carious lesions in permanent teeth remained the most
prevalent health condition worldwide in 2010, affecting 2.4 billion people. In addition,
untreated cavitated carious lesions in the dentin of primary teeth constituted the 10th most
prevalent health condition, affecting 621 million children worldwide. Also, the surface most
affected by the disease is the occlusal of the first permanent molars, which, due to their location,
have more affected visibility, making cleaning difficult and increasing the risk of developing
carious lesions.

The use of dental sealants (DS) is an alternative for preventing and controlling initial
carious lesions.* These sealants were developed to be applied to the occlusal surface of teeth at
risk of developing carious lesions, preventing plaque stagnation in these areas.® The presence
of pits and fissures on the occlusal surfaces of the posterior teeth makes this face highly
susceptible to biofilm accumulation and challenging to sanitize. In addition, the position of the
teeth in the posterior region presents the greater difficulty in access, especially during the
eruption.” DS act as a physical barrier, forming a protective layer that prevents food retention
and bacterial proliferation in areas vulnerable to dental caries.® DS also comprises an efficient
alternative to paralyze non-cavitated carious lesions without destroying intact dental structures,
this material can be mainly based on resin or glass ionomer. '

Systematic reviews have shown that despite recommendations to prevent or control
the development of carious lesions, clinically diverse data are available on the application of
DS and the types of material used.!!? Thus, due to the relatively extensive number of published
studies on DS and specific information, mapping the scientific evidence through a bibliometric
analysis is essential to identify trends in research and the existence of knowledge gaps on the
subject, as already reported in other areas of dentistry.!>!*!> Such a study can help researchers
identify the development and scientific status of publications on DS to stimulate new
investigations. Thus, the present study aims to analyze the 100 most cited articles in the
literature on DS through a bibliometric analysis.

Methodology
The primary search was conducted in September 2022. The database selected was the

Thompson Reuters Web of Science Core Collection (WoS-CC). The filter “Dentistry, oral
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surgery and medicine” was used to identify publications related to dentistry. No restrictions
were applied regarding the language of the studies and the year of publication. The following
search strategy was used: [TS= ((“Pit and Fissure Sealants” OR “Fissure Sealant” OR “Dental
Sealant” OR “Teeth Sealants” OR “Dental Sealants” OR “Pit Fissure Sealants” OR “Sealant,
Pit Fissure” OR “Fissure Sealant, Pit” OR “Sealants, Tooth” OR “Sealants, Dental” OR “Glass
Ionomer Sealant” OR “Resin Sealant” OR “Sealing of Pits and Fissures” OR “Pit and Fissure
Sealing” OR “Pit and Fissure Surfaces” OR “Pits and Fissures Sealed” OR “Adhesive Sealing
of Pits and Fissures” OR “Sealing of Pits and Fissures and Adhesive Resin” OR “Pits and
Fissures in Human Molars™))].

The list of articles obtained in WoS-CC was organized in descending order according
to the number of citations. After analyzing the title, abstract, and full text of the documents
when necessary, articles that did not address topics related to dental sealants and editorial
articles were excluded, according to the type of document identified by the publisher and Wos-
CC. Two reviewers (MSSS and AOR) selected the 100 most cited articles. A third reviewer
(MC) was consulted for the resolution of doubts. In case of a tie between the number of
citations, the position of an article in the list was based on the highest citation density of the
WoS-CC (average number of citations received per year). Subsequently, the number of citations
of the WoS-CC was compared with the Scopus and Google Scholar databases.

The following items were extracted from each study: title, authors, number of authors,
number of citations, citation density, institution, country, and continent (based on the
corresponding author's affiliation), year of publication, journal title, journal impact factor,
keywords, study design, and theme. The study designs were classified as follows: systematic
reviews, literature reviews, laboratory studies, observational studies, intervention studies, and
case reports. All articles were grouped according to the most prevalent themes: retention and
effectiveness of sealant against caries, the release of bisphenol-A, sealant application technique,
and others. Topics that appeared only once were classified as “other”.

The Visualization of Similarities Viewer (VOSviewer) software was used to generate
a graphical representation of collaborative networks between keywords and between authors
(both with at least three occurrences). The most important terms for the keyword map had larger
circles, and the strongly related terms were interconnected and represented by similar coloring.
For the author's map, the names that are present in the same cluster indicate collaboration
between the authors, and the author's relevance is indicated by color; the closer to red, the more

frequent this author was, and the closer to yellow the lower the frequency of this author in the
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100 most cited articles.'® Additionally, Google Trends was used to investigate the global
popularity of the search query “Dental Sealant”.!”

Statistical analysis was performed by comparing the number of citations among the
three databases. The statistical software SPSS for Windows (SPSS, version 21.0; IBM Corp,
Armonk, N.Y., USA) was used. The Kolmogorov-Smirnov test was used to verify the data
distribution normality. Spearman's correlation coefficient was used since the data had no normal
distribution. Significance level was set at 5%.

Results

We retrieved 1,097 documents, listed in descending order of the number of citations.
Subsequently, the 100 most cited articles on DS were selected (Suppl. Table 1). The 100 articles
were cited 6,270 times in the WoS-CC, including 379 self-citations (6.04%). The number of
citations ranged from 33 to 200, with 12% of articles cited at least 100 times. In the other
databases, a higher number of citations was observed, 6,986 (ranging from 19 to 261) in Scopus
and 13,378 (ranging from 43 to 473) in Google Scholar. There was a strong positive correlation
between the number of citations in WoS-CC and Google Scholar (rho=0.861) and between
Google Scholar and Scopus (rho=0.888), and a very strong positive correlation between WoS-
CC and Scopus (rho=0.930). '*

The most cited article in WoS-CC (200 citations) was entitled “Retention and
effectiveness of dental sealant after 15 years”, an intervention study written by Simonsen RJ,
published in 1991, accumulating an average of 6.45 citations per year, being also the most cited
in Scopus (261 citations) and Google Scholar (473 citations). The earliest paper was published
in 1961, "Thickness of enamel at base of pits and fissures in human molars and bicuspids",
written by Gillings B and Buonocore MG. Among the 100 most cited articles on DS, the most
significant number of publications were concentrated from 2001 to 2010 (36%), followed by
1991 to 2000 (31%) (Figure 1).

The minimally invasive intervention approach aims to preserve as much dental tissue
as possible, focusing on remineralization and performing minimally invasive restorations.'’
This strategy aims to prevent dental caries and intervene conservatively to minimize tissue
loss.?® Thus, the use of DS was included as one of the preventive strategies, justifying the
importance of this material to this day.?!

The Journal of the American Dental Association appears as the most prominent journal
in several publications and citations in this top 100 (26%; 2,143 citations), followed by
Community Dentistry and Oral Epidemiology (12%; 683 citations) (Suppl. Table 2). According
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to the Journal Citation Reports 2021, the journal with the highest impact factor in this study
was the Journal of Dental Research, with 8,924, while the most frequent journal has an impact
factor of 3,681.

Most studies presented an interventional design (41%; 2,592 citations), followed by
laboratory studies (31%; 1,629 citations), literature reviews (13%; 945 citations), systematic
reviews (9%; 770 citations), observational studies (5%; 260 citations), and case reports (1%;
41 citations). Most of the studies addressed the theme retention and efficacy against caries
(86%; 5,305 citations), followed by the release of Bisphenol-A (7%; 556 citations), dental
sealant application technique (5%; 271 citations), and other themes (2%; 105 citations).

Among the continents with the most articles, Figure 2 highlights North America
(44%), which has the highest number of citations in WoS-CC (3,339 citations), Scopus (3,640
citations), and Google Scholar (7,388 citations); followed by Europe (37%; Wos-CC 2,036
citations), Scopus (2,432), and Google Scholar (4,481). Considering the number of publications
by country, the United States leads with 44 articles (44%; citations) that together add up to
3,219 citations in the WoS-CC, followed by Germany (9%; 621 citations). A total of 66
institutions were associated with the studies. Suppl. Table 3 presents the ten institutions with
the highest number of publications and citations. We highlight the Center for Disease Control
and Prevention of the University of Rochester with six publications each (614 and 576 citations,
respectively).

Regarding the keywords present in the 100 most cited DS articles, 341 different terms
appeared, with emphasis on “Retention” (25 occurrences), followed by “Pit” and “Pit and
Fissure Sealants” (22 occurrences each). Figure 3, generated in VOSviewer, presents the most
frequent keywords and their relationship. The words that correspond to the largest circles are
those that obtained the highest occurrence. In contrast, the words that appear in the smallest
circles presented a lower occurrence. The words that were used in the same document and are
connected by bibliometric networks, showed some kind of relationship between the studies.
The words related by color represent the period of greatest occurrence for the terms. The dark
blue color represents the period close to the year 2000, and the yellow color the period close to
the year 2010.

Three-hundred fifty-four authors were identified among the 100 most cited DS articles.
The frequency they appear and the co-authorship relationship between them is represented in
Figure 4. The names corresponding to the red/orange coloration are associated with the authors

with the highest occurrence, highlighting the authors Buonocore MG, Meyer-lueckel H, and
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Paris S. In contrast, the names associated with yellow correspond to authors with a lower
occurrence. In addition, we can observe the interrelation between the groups of authors who
collaborate when associated with the same cluster. Suppl. Table 4 shows the top 10 authors
with the highest number of publications among the 100 most cited articles on DS. Buonocore
MG, with seven articles, was the author with the highest number of publications, adding 613
citations, followed by Meyer-lueckel H and Paris S, with six articles and 434 citations each.

In addition, based on the data from Google Trends, the search popularity of “DS” has
increased significantly since 2004. The United States showed a high search interest, followed
by Philippines, Canada, Australia, and United Kingdom. The most common related search
topics included “dentistry”, “fissure”, “dental caries”, “cost”, and “dentist”. Users searching for
“DS” also searched for related queries. The most popular search queries were “Sealant teeth”,
“sealants dental”, “sealant tooth”, “tooth sealant”, and “fissure sealant”.

Discussion

This is the first bibliometric study to identify and discuss the 100 most cited articles
related to DS through a qualitative-quantitative approach. It can be stated that the high citation
rates of these studies have been significantly associated with scientific development in the field
of DS in dentistry, predominantly addressing the clinical implication of the use of DS against
dental caries.

Articles that exceed 100 citations in a given area can be considered classics.'® Thus,
the most cited paper of this study stands out with 200 citations.!® Although published 31 years
ago, this research presented a 15-year follow-up with a sample of 200 patients. In another
article,?” an extended follow-up was also conducted between 15 and 20 years, but with a sample
of 70 patients and published ten years after the most cited article. The extended follow-up period
may justify the large number of citations in the most cited article. Among the most cited articles,
35% had follow-up periods. However, most of these studies were followed for one to three
years. For many years, it has been discussed whether the use of DS is necessary and effective.
Therefore, many studies have been conducted addressing this theme. Currently, WHO
considers sealing the occlusal surface as a primary preventive measure, and one of the most
effective and least invasive means available to ensure the protection of this surface against tooth
decay.?!

The oldest article was published by Gillings B and Buonocore M in 1961%? and mainly
addressed the anatomy of the occlusal surface and the pits and fissures so that they could

indicate an ideal material for the correct filling of these structures during dental sealing.
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According to Liu BY et al. (2012),” the anatomy, often deep and sinuous, of pits and fissures
are considered the areas of most significant risk for dental caries since the control of
accumulation and removal of dental biofilm in these areas is often difficult or even
unsatisfactory. To Beslot-Neveu A et al. (2012),2* the DS must have a high degree of wettability
and a degree of viscosity that allows its penetration into microcracks of the tooth enamel,
ensuring a complete seal and better adhesion of the material. In addition, it is essential to
consider the dental structure's surface tension to reduce it and increase the degree of wettability
of the DS was proposed by Buonocore MG (1955),% preconditioning of the structure before the
placement of this material to improve its adhesion. Two materials used can be highlighted:
resin-based sealant and glass ionomer cement. The American Dental Association recommends
using resin sealants as a more effective alternative for sealing pits and fissures because of their
superior retentive properties compared to glass ionomer sealants. However, the latter can be
considered an excellent alternative when adequate isolation of the dental unit is unfeasible.?®

The most prominent author in this review was Buonocore MG, with the highest
number of publications and citations. Was an essential and notable researcher in the scientific
development of DS. A literature review published in 1996 entitled “Michael Buonocore and the
Eastman Dental Center: a historical perspective on sealants” demonstrates the great
contributions of this author to this theme. Buonocore was responsible for developing innovative
research in the preparation of the enamel surface with a weak acid to increase the adhesion of
an organic plastic chemical sealant and polymerization of a sealant with ultraviolet light, as
well as innovative in relation to reducing the removal of enamel and dentin in the preparations.
In addition, it has been demonstrated that dental sealants are economical and have excellent
retention rates.?” This information is in line with the data of this top 100, where Buonocore's
articles mainly addressed clinical studies on the effectiveness and retention of this material.
Other prominent authors in this review were Mayer-Lueckel and Paris S, mainly addressing
laboratory studies on DS efficacy and retention. With many citations, Gooch BF and Griffin
SO developed five studies together, mainly literature reviews on the efficacy and retention of
DS.

The Journal of the American Dental Association and Community Dentistry and Oral
Epidemiology were identified as the scientific journals with the highest number of articles in
the 100 most cited list. The Journal of the American Dental Association was founded in 1913
to promote research through clinical information in areas such as disease diagnosis and

management, biomaterials, pharmacology, aesthetic and aesthetic dentistry, and general dental
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practice on related dental, oral, and craniofacial health. Community Dentistry and Oral
Epidemiology is one of the leading international journals in the field of epidemiological
dentistry. One of the primary goals is to influence dental practice. Both journals comprise
studies of high relevance in DS, presenting a high number of citations, thus being understood
and used as references to assist clinicians in making clinical decisions and for researchers in
interpreting data and conducting research.

The study design with the greatest predominance among the most cited were
intervention studies and laboratory studies, which mainly addressed the theme of DS retention
and effectiveness in controlling the paralysis of carious lesions. These studies mainly address
the good performance of sealed teeth for preventing and stopping dental caries when compared
with unsealed teeth.?”?® Unlike other bibliometric analyses published in the literature, ' this
bibliometric review highlighted intervention studies. Dental caries can justify this fact, still
considered one of the most prevalent diseases in dentistry, facilitating the obtaining of samples
for this type of study.! In addition to the term retention being associated with the most frequent
theme, this word stood out for having been the keyword most used by the 100 most cited studies
on dental sealant.

The second theme most addressed in this study was associated with the release of
Bisphenol A (BPA). DS consists mainly of BPA-containing monomers.?! BPA was recognized
in the 1930 as an endocrine-disrupting chemical that alters hormonal function. However, F et
al. (2000)* showed that BPA released orally from a DS might not be absorbed or be present in
undetectable amounts in the systemic circulation. This fact explains several types of research
involving this dental material in other areas. This decision explains the fact that the most
addressed theme was the DS effectiveness and retention against dental caries. Still, the theme
associated with BPA exposure was associated with the top 100 DS published in dental research
journals and dental materials.

North America was the most prevalent continent in this bibliometric analysis. This fact
is due to the USA, the country that obtained the highest number of articles among the 100 most
cited, being located in this continent. This information can be justified by this country’s large
government investments in universities and research centers. Among these centers, the Center
for Disease Control and Prevention stands out, having obtained merit in this study for being one
of the institutions with more articles among the most cited. Such information is associated with

prominent authors of this center (Griffin SO and Gooch BF). The University of Rochester, also
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located in the USA, was highlighted in this study. This fact is justified by Buonocore MG (most
frequent author) being associated with this institution.

Among the strengths of this top 100, we can mention the detailed analysis of the main
characteristics of the most cited articles on dental sealant without restricting the year of
publication or language. With this, the countries, continents, and institutions that must explore
scientific research on this topic are evident, providing future global scientific progress in this
category. The use of only the WoS-CC database can be cited as a limitation of this study, as
there are other bibliometric databases such as Scopus and Google Scholar. Based on other

13.14 it was decided to use only the WoS-CC since this

important dentistry bibliometric analyses,
base is widely recommended and used for this type of study.*?
Conclusion

Thus, it is concluded that the 100 most cited articles related to DS were published
mainly in North American countries, with an interventional study design addressing issues
related to retention and effectiveness against dental caries. Thus, there is a need for
observational studies and systematic reviews, as well as encouraging more publications on SD
in Africa, Oceania and South America.
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Figure 1. Distribution of the number of publications among the years.

Figure 2. Map of countries and continents present among the top 100 most cited articles.
Figure 3. Density map of most used keywords among the 100 most cited articles.

Figure 4. Density map of authors and collaborative co-authorship among them for the 100 most

cited articles.
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Tables
Table 1. Top 100 most cited articles on Dental Sealant.
Position Article Number of citations
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WoS Scopus | Google
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Collection
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pit-and-fissure sealants. Caries Res. 1993;27 Suppl 1:77-82. (5.17) (6.21) (7.76)
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1971 May;82(5):1090-3.
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sealants: a systematic review. Acta Odontol Scand. 2003
Dec;61(6):321-30.

9 Oong EM, Griffin SO, Kohn WG, Gooch BF, Caufield PW. 105 135 204
The effect of dental sealants on bacteria levels in caries lesions: (7.50) (9.94) | (14.57)
a review of the evidence. J Am Dent Assoc. 2008
Mar;139(3):271-8; quiz 357-8.

10 Gooch BF, Griffin SO, Gray SK, Kohn WG, Rozier RG, Siegal 102 124 239

M, Fontana M, Brunson D, Carter N, Curtis DK, Donly KJ, (7.85) (9.54) | (18.38)
Haering H, Hill LF, Hinson HP, Kumar J, Lampiris L, Mallatt
M, Meyer DM, Miller WR, Sanzi-Schaedel SM, Simonsen R,
Truman BI, Zero DT; Centers for Disease Control and
Prevention. Preventing dental caries through school-based
sealant programs: updated recommendations and reviews of
evidence. ] Am Dent Assoc. 2009 Nov;140(11):1356-65.

11 Fung EY, Ewoldsen NO, St Germain HA Jr, Marx DB, Miaw 101 109 246
CL, Siew C, Chou HN, Gruninger SE, Meyer DM. (4.59) (4.95) | (11.18)
Pharmacokinetics of bisphenol A released from a dental
sealant. J] Am Dent Assoc. 2000 Jan;131(1):51-8.
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12 Paris S, Meyer-Lueckel H. Inhibition of caries progression by 101 116 248
resin infiltration in situ. Caries Res. 2010;44(1):47-54. (8.42) (9.67) | (20.67)
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Carrasco-Labra A. Evidence-based clinical practice guideline
for the use of pit-and-fissure sealants: A report of the American
Dental Association and the American Academy of Pediatric
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Penetration coefficients of commercially available and (5.80) (6.27) (9.87)
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Chou LL. In vitro elution of leachable components from dental (3.16) (3.60) | (9.68)
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21 Hamid A, Hume WR. A study of component release from resin 75 81 139
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Weltzien R. Occlusal caries detection in permanent molars (5.14) (6.14) | (9.50)
according to WHO basic methods, ICDAS II and laser
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27 Cury JA, de Oliveira BH, dos Santos AP, Tenuta LM. Are 68 76 132
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control? Dent Mater. 2016 Mar;32(3):323-33.

28 Mertz-Fairhurst EJ, Fairhurst CW, Williams JE, Della-Giustina 68 69 128
VE, Brooks JD. A comparative clinical study of two pit and (1.79) (1.82) | (3.37)




39

fissure sealants: 7-year results in Augusta, GA. ] Am Dent
Assoc. 1984 Aug;109(2):252-5.

29 Meyer-Lueckel H, Paris S, Mueller J, Colfen H, Kielbassa AM. 68 74 115
Influence of the application time on the penetration of different (4.25) (4.63) (7.19)
dental adhesives and a fissure sealant into artificial subsurface
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30 Kaga M, Kakuda S, Ida Y, Toshima H, Hashimoto M, Endo K, 67 66 132
Sano H. Inhibition of enamel demineralization by buffering (8.38) (8.25) | (16.50)
effect of S-PRG filler-containing dental sealant. Eur J Oral Sci.

2014 Feb;122(1):78-83.

31 Wright JT, Tampi MP, Graham L, Estrich C, Crall JJ, Fontana 67 82 153

M, Gillette EJ, Novy BB, Dhar V, Donly K, Hewlett ER, (11.17) (13.67) | (25.50)
Quinonez RB, Chaffin J, Crespin M, lafolla T, Siegal MD,
Carrasco-Labra A. Sealants for preventing and arresting pit-
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systematic review of randomized controlled trials-a report of
the American Dental Association and the American Academy
of Pediatric Dentistry. J Am Dent Assoc. 2016
Aug;147(8):631-645.¢18.

32 Shimazu K, Ogata K, Karibe H. Evaluation of the ion-releasing 65 65 95
and recharging abilities of a resin-based fissure sealant 5.9 (5.91) | (8.64)
containing S-PRG filler. Dent Mater J. 2011;30(6):923-7.

33 Poulsen S, Beiruti N, Sadat N. A comparison of retention and 63 78 123
the effect on caries of fissure sealing with a glass-ionomer and (3.00) (3.71) (5.86)
a resin-based sealant. Community Dent Oral Epidemiol. 2001
Aug;29(4):298-301.

34 Splieth CH, Ekstrand KR, Alkilzy M, Clarkson J, Meyer- 63 71 93
Lueckel H, Martignon S, Paris S, Pitts NB, Ricketts DN, van (5.25) (5.92) | (7.75)
Loveren C. Sealants in dentistry: outcomes of the ORCA
Saturday  Afternoon Symposium 2007. Caries Res.
2010;44(1):3-13.

35 Bravo M, Montero J, Bravo JJ, Baca P, Llodra JC. Sealant and 60 62 157
fluoride varnish in caries: a randomized trial. J Dent Res. 2005 (3.53) (3.65) | (9.24)
Dec;84(12):1138-43.

36 Arrow P, Riordan PJ. Retention and caries preventive effects of 59 74 136
a GIC and a resin-based fissure sealant. Community Dent Oral (2.19) 2.74) | (5.04)
Epidemiol. 1995 Oct;23(5):282-5.

37 Atkinson JC, Diamond F, Eichmiller F, Selwitz R, Jones G. 59 57 141
Stability of bisphenol A, triethylene-glycol dimethacrylate, and (2.95) (2.85) | (7.05)
bisphenol A dimethacrylate in whole saliva. Dent Mater. 2002
Mar;18(2):128-35.

38 Heller KE, Reed SG, Bruner FW, Eklund SA, Burt BA. 59 79 123
Longitudinal evaluation of sealing molars with and without (2.19) (2.93) | (4.56)
incipient dental caries in a public health program. J Public
Health Dent. 1995 Summer;55(3):148-53.

39 Muller-Bolla M, Lupi-Pégurier L, Tardieu C, Velly AM, 59 59 155
Antomarchi C. Retention of resin-based pit and fissure sealants: (3.69) 3.69) | (9.69)
A systematic review. Community Dent Oral Epidemiol. 2006
Oct;34(5):321-36.

40 Paris S, Meyer-Lueckel H, Mueller J, Hummel M, Kielbassa 58 65 91
AM. Progression of sealed initial bovine enamel lesions under (3.63) (4.06) | (5.69)
demineralizing conditions in vitro. Caries Res. 2006;40(2):124-

9.

41 Brown LJ, Selwitz RH. The impact of recent changes in the 57 65 153
epidemiology of dental caries on guidelines for the use of dental (2.11) (2.41) (5.67)
sealants. J Public Health Dent. 1995;55(5 Spec No):274-91.
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42 Chow LC, Brown WE. Phosphoric acid conditioning of teeth 57 53 148
for pit and fissure sealants. J Dent Res. 1973 Sep- (1.16) (1.08) | (3.02)
Oct;52(5):1158.

43 Mueller J, Meyer-Lueckel H, Paris S, Hopfenmuller W, 57 67 98
Kielbassa AM. Inhibition of lesion progression by the (3.56) (4.19) | (6.13)
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44 Zhou SL, Zhou J, Watanabe S, Watanabe K, Wen LY, Xuan K. 57 64 107
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Dent. 2012 Mar;40(3):255-63.
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by reporter gene assay. J Dent Res. 2000 Nov;79(11):1838-43.
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effectiveness of fissure sealant in permanent molars after 15-20 (2.38) (3.29) | (4.95)
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teeth. J Dent. 2010 Jan;38(1):59-64.

82 Hannig M, Grife A, Atalay S, Bott B. Microleakage and SEM 38 48 91
evaluation of fissure sealants placed by use of self-etching (2.11) (2.67) | (5.06)
priming agents. J Dent. 2004 Jan;32(1):75-81.

83 Simonsen RJ. Retention and effectiveness of dental sealant 38 34 46
after 15 years. ] Am Dent Assoc. 1991 Oct;122(10):34-42. (1.23) (1.10) (1.48)

84 Griffin SO, Griffin PM, Gooch BF, Barker LK. Comparing the 37 39 43
costs of three sealant delivery strategies. J Dent Res. 2002 (1.85) (1.95) (2.15)
Sep;81(9):641-5.

85 Gwinnett AJ, Buonocore MG. A scanning electron microscope 37 30 76
study of pit and fissure surfaces conditioned for adhesive (0.74) (0.60) | (1.52)
sealing. Arch Oral Biol. 1972 Mar;17(3):415-23.

86 Peutzfeldt A, Nielsen LA. Bond strength of a sealant to primary 37 44 59
and permanent enamel: phosphoric acid versus self-etching (2.06) (2.44) | (3.28)
adhesive. Pediatr Dent. 2004 May-Jun;26(3):240-4.

87 Bravo M, Garcia-Anllo I, Baca P, Llodra JC. A 48-month 36 40 53
survival analysis comparing sealant (Delton) with fluoride (1.44) (1.60) | (2.12)
varnish (Duraphat) in 6- to 8-year-old children. Community
Dent Oral Epidemiol. 1997 Jun;25(3):247-50.

88 Komatsu H, Shimokobe H, Kawakami S, Yoshimura M. 36 42 60
Caries-preventive effect of glass ionomer sealant reapplication: (1.29) (1.50) (2.14)
study presents three-year results. J Am Dent Assoc. 1994
May;125(5):543-9.

89 McCune RJ, Bojanini J, Abodeely RA. Effectiveness of a pit 36 32 74
and fissure sealant in the prevention of caries: three-year (0.84) (0.74) (1.72)
clinical results. ] Am Dent Assoc. 1979 Oct;99(4):619-23.

90 McCune RJ, Horowitz HS, Heifetz SB, Cvar J. Pit and fissure 36 19 62
sealants: one-year results from a study in Kalispell, Montana. J (0.73) (0.39) (1.27)
Am Dent Assoc. 1973 Nov;87(6):1177-80.
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91 Parkhouse RC, Winter GB. A fissure sealant containing 36 26 76
methyl-2-cyanoacrylate as a caries preventive agent. A clinical (0.71) (0.51) (1.49)
evaluation. Br Dent J. 1971 Jan 5;130(1):16-9.

92 Komurcuoglu E, Olmez S, Vural N. Evaluation of residual 35 36 44
monomer elimination methods in three different fissure sealants (2.06) (2.12) | (2.59)
in vitro. J Oral Rehabil. 2005 Feb;32(2):116-21.

93 Bhuridej P, Kuthy RA, Flach SD, Heller KE, Dawson DV, 34 35 60
Kanellis MJ, Damiano PC. Four-year cost-utility analyses of (2.27) (2.33) | (4.00)
sealed and nonsealed first permanent molars in lowa Medicaid-
enrolled children. J Public Health Dent. 2007 Fall;67(4):191-8.

94 Bravo M, Llodra JC, Baca P, Osorio E. Effectiveness of visible 34 40 118
light fissure sealant (Delton) versus fluoride varnish (1.31) (1.54) (4.54)
(Duraphat): 24-month clinical trial. Community Dent Oral
Epidemiol. 1996 Feb;24(1):42-6.

95 Florio FM, Pereira AC, Meneghim Mde C, Ramacciato JC. 34 39 108
Evaluation of non-invasive treatment applied to occlusal (1.62) (1.86) | (5.14)
surfaces. ASDC J Dent Child. 2001 Sep-Dec;68(5-6):326-31,

301.

96 Rock WP, Foulkes EE, Perry H, Smith AJ. A comparative study 34 48 95
of fluoride-releasing composite resin and glass ionomer (1.31) (1.85) | (3.65)
materials used as fissure sealants. J Dent. 1996 Jul;24(4):275-

80.

97 Salar DV, Garcia-Godoy F, Flaitz CM, Hicks MJ. Potential 34 37 52
inhibition of demineralization in vitro by fluoride-releasing (2.27) (247 | (3.47)
sealants. J Am Dent Assoc. 2007 Apr;138(4):502-6.

98 Dewji HR, Drummond JL, Fadavi S, Punwani 1. Bond strength 33 34 47
of Bis-GMA and glass ionomer pit and fissure sealants using (1.38) (1.42) | (1.96)
cyclic fatigue. Eur J Oral Sci. 1998 Feb;106(1):594-9.

99 Gillings B, Buonocore M. Thickness of enamel at the base of 33 42 60
pits and fissures in human molars and bicuspids. J Dent Res. (0.54) (0.69) | (0.98)
1961 Jan-Feb;40:119-33.

100 Selwitz RH, Winn DM, Kingman A, Zion GR. The prevalence 33 38 64
of dental sealants in the US population: findings from (1.27) (1.46) | (2.46)
NHANES III, 1988-1991. J Dent Res. 1996 Feb;75 Spec
No:652-60.

Table 2. Top 10 journals with the highest number of articles in the list of the 100 most cited.

Source Title Number of Number of Impact factor
articles citations
Journal of the American Dental Association 26 2.143 3.681
Community Dentistry and Oral Epidemiology 12 683 2.489
Journal of Dental Research 9 575 8.924
Dental Materials 9 565 5.687
Journal of Dentistry 5 355 4.991
Journal of Public Health Dentistry 5 262 2.258
Journal of Dentistry for Children 5 216 0.24
Caries Research 4 426 3.918
British Dental Journal 3 126 2.727
European Journal of Oral Sciences 2 100 2.160
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Table 3. Top 10 institutions with the highest number of articles among the 100 most cited.

Institution Country Number of Number of
articles citations
Centers for Disease Control and Prevention USA 6 614
University of Rochester USA 6 576
University Granada Spain 5 267
University Med Berlin Germany 4 270
University of lowa USA 3 145
Radboud University Nijmegen Netherlands 3 144
University Munich Germany 2 149
National Institute of Dental Research USA 2 126
University Toronto Canada 2 120
University Kuopio Finland 2 115

Table 4. Top 10 authors with the highest number of articles among the 100 most cited.

Authors Number of Number of Number of Number of H-Index
articles among citations among | articles in WoS- citations in
the 100 most the 100 most cited CC WoS-CC
cited

Buonocore, 7 613 38 1,223 22
MG
Meyer-lueckel, 6 434 132 1,793 34
H
Paris, S 6 434 143 2,532 39
Gooch, BF 5 470 51 1,323 21
Griffin, SO 5 470 75 1,516 21
Baca, P 5 267 70 1,017 24
Bravo, M 5 267 127 2,344 30
Llodra, JC 5 267 35 742 16
Siegal, MD 4 342 34 674 12
Kielbassa, AM 4 270 175 3,444 40
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4 CONSIDERACOES FINAIS

Deste modo, conclui-se que os 100 artigos mais citados relacionados a SD foram
publicados principalmente por paises da América do Norte, com desenhos de estudos
intervencional, abordando principalmente temas relacionados a retencdo e eficacia contra a
carie dental. Ainda assim, podem ser realizados mais estudos de revisdes sistematicas e meta-
analises, garantindo estudos com alto nivel de evidéncia cientifica e achados clinicos relevantes.
O presente estudo oferece uma perspectiva historica da evolugdo cientifica dos estudos

realizados sobre SD e relata as principais tendéncias da pesquisa na pratica clinica.
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ABSTRACT

Objective: Was to analyze the main characteristics of articles related to YouTube videos about
dentistry. Materials and Methods: The research was performed in April of 2023 on the Web of
Science. Articles related to YouTube videos and dentistry were included and editorials were
excluded. Two researchers selected the articles and extracted: number of citations; year and
journal of publication; study design and theme; authorship and institutions; country and
continent. Bibliometric maps were generated with VOSviewer. Results: The search resulted in
191 articles, of which 130 were included. Articles were published between 2011 and 2023. The
most common study design was observational (n=124). The most prevalent theme was
orthodontics (n=22). Buyuk SK was the author with the most articles (n=6). University of Hong
Kong stood out (n=8). The country with the most articles was Turkey (n=48) and the continent
was Asia (n=88). VOSviewer demonstrated collaboration between authors. Conclusions: This
trend analysis demonstrated with orthodontics being the predominant theme with most of the
studies published in Turkey. Thus, there is a need for systematic reviews and clinical trials, in
addition to encouraging more publications on this topic in Africa, Oceania, and South America.

Keywords: YouTube, dentistry, dental science, oral medicine

Introduction

Currently, with the advancement and popularization of social media, the world's population
enjoys easy access to these various types of information via internet (Kirik et al., 2015). Within
this vast variety of subjects, one also finds a large amount of health-related content (Simsek et
al., 2020). In the past, information about Dentistry was mainly obtained through face-to-face
consultations with qualified specialists in the field (Joseph et al., 2021). However, nowadays,
with the widespread use of the internet in all spheres of life in developed countries, it has
become increasingly common for people to appeal to online resources to gain access to
information (Cesur et al., 2020).

Although the frequency in which people look for health-related information on the internet may
vary according to factors such as age, habits and location, reports indicate that up to 75% of
people appeal to the internet for this purpose (Nason et al., 2015). Health-related content made
available on social media is often used not only to inform patients but also to educate students
(Green et al., 2010). It has been found that various educational approaches, especially through
social media platforms such as Wikipedia, YouTube™ and Facebook, are frequently used by

dentists and healthcare professionals as sources of information (Vance et al., 2009). However,
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this content should be viewed with caution, since its development is not limited to professionals
and can be done by everyone and may contain information without scientific evidence (Leong
et al., 2018).

YouTube™ is the largest and most popular video hosting platform, it is a free sharing service
that is currently the second largest search engine after Google (Cesur et al., 2020). YouTube™
offers all users the opportunity to upload, watch and share videos, and the website often includes
content such as video clips, television content, music videos, vlogs (video blogs), short original
videos and educational videos (Basch et al. al., 2020). On this platform, both amateurs and
professionals can produce content, have their own channel and communicate with each other
through comments (Mutlu et al., 2017).

Although this subject is being widely studied, to the best of our knowledge, no bibliometric
analysis on YouTube™ and dentistry has been published so far (Agarwal et al., 2016).
Bibliometric analysis is part of scientific mapping. It extracts quantitative data from the
publication, involving measurements of articles, countries, authors, journals and, mainly, the
text, extracting characteristics of selected studies related to the subject (Reuters et al., 2008).
The results can be used to examine the history and trends of research on YouTube™ and
Dentistry and contribute with the direction of future research for the subject (Shamszadeh et
al., 2019). This approach will help researchers to direct the development of under-investigated
areas and allow advances in knowledge on the subject to make more efficient decisions related
to the use of videos on YouTube™ related to Dentistry. Therefore, the present bibliometric
study aimed to present a global overview of works from journals on YouTube™ videos and
Dentistry.

Methodology

Electronic research was performed on April 8th, 2023, in the Web of Science Core Collection
(WoS-CC) database (https://www.webofscience.com). To select the articles, the following
search strategy was applied: [ALL= ((YouTube AND odontolog*) OR (YouTube AND
dentistry) OR (YouTube AND “dental science”) OR (YouTube AND “oral medicine”))]. To
delimit the search strategy, Medical Subject Headings (MeSH), synonyms and relevant terms
on YouTube and dentistry were considered. In addition, a librarian was consulted to define a
complete and reliable strategy. No filters, date or language restrictions were applied.

The articles were selected by three independent researchers (MSSSR, LMA and AOR) by

reading the title, abstract and, when necessary, full text. Disagreements were resolved by
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contacting a fourth researcher (MC). Conference papers, editorials and studies in which
YouTube™ was not associated with research in dentistry were excluded.

The following bibliometric data were extracted from each article: title; contributing authors;
year and journal of publication; journal impact factor in 2021 (Journal Citation Reports from
Clarivate Analytics™), number and density of citations; institution, country, and continent of
origin (based on corresponding author affiliation); key words; study design and subject. The
study design was classified as follows: systematic reviews, literature reviews, observational and
interventional. Considering the subject of the study, the works were grouped according to the
most prevalent subjects related to dental specialties and the main objective of the study.
Objectives little addressed or studies that were not associated with a dental specialty were
classified as “other”. All data included were transferred to a spreadsheet in Microsoft Excel®
2010 (Microsoft, Redmond, WA, USA) to perform the categorization.

The Visualization of Similarities Viewer software (VOSviewer, version 1.6.17.0, The
Netherlands) was used to create an illustrative representation of bibliometric networks,
identifying connections between authors, as well as the most frequent keywords (only keywords
with at least three occurrences were included). In the network analysis, the terms corresponding
to the biggest focus and sources showed a higher occurrence or correlation between the terms.
On the other hand, how much smaller is the focus, smaller is the occurrence of the associated
terms. Additionally, Google Trends was used to investigate the global popularity of the
dentistry query in the YouTube™ video category.

For data analysis, the statistical software SPSS for Windows (SPSS, version 24.0; IBM,
Armonk USA Corp) was used. The Kolmogorov-Smirnov test was used to check the normality
of data distribution, which showed non-normal distribution. Thus, the Spearman correlation
coefficient test was used. Spearman's correlation was applied to determine whether there was a
correlation between the number of citations and the year of publication.

Results

Search results

The main search, carried out in WoS-CC, retrieved 191 documents. Of these documents, four
conferences, two editorials and 61 that did not address the proposed objective were excluded.
Thus, 130 documents were included in this bibliometric analysis, which are listed in
Supplementary table 1.

Citation analysis
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The selected articles received a total of 1,379 citations in WoS-CC. Self-citations represented
41.54% (n =575). Written by Hassona Y and collaborators, the most cited article (106 citations)
in WoS-CC was “YouTube as a source of information on mouth (oral) cancer”, a cross-sectional
study, published in the journal Oral Diseases.

Publication year

The oldest article was published in May 2011, entitled “Informational value and bias of videos
related to orthodontics screened on a video-sharing Web site”, by Knosel M, published in Angle
Orthodontist. Published in March 2023, the most recent article was: “YouTube as an
information source in pediatric dentistry education: Reliability and quality analysis”, authored
by Uzel I and collaborators, published in Plos one. The largest number of articles (88%) were
published between 2020-2022. The description of the number of publications each year can be
seen in Supplementary Figure 1. According to Spearman's correlation, there was a strong
negative correlation between citation number and year of publication (rho=-771)

Journals and impact factors

The main journals and respective impact factors (2021) in which articles on YouTube™ and
Dentistry were published are shown in Supplementary table 2. The Journal of Dental Education,
with eight articles (6.15%), was the journal that most published studies related to YouTube™
and Dentistry, followed by the American Journal of Orthodontics and Dentofacial Orthopedics
(3.84%) and International Journal of Dental Hygiene (3.84%). According to the Journal Citation
Reports, the journals with the highest impact factors (IF) in 2021 linked to this study were:
Journal of Medical Internet Research (IF 7077) with an article “Dental Fear and Anxiety in
Children and Adolescents: Qualitative Study Using YouTube” and Clinical Oral Implants
Research (IF 5.021) with an article “Social media patient testimonials in implant dentistry:
information or misinformation?”.

Study design and theme

Most articles dealt with observational studies (96.92%), followed by systematic review (1.5%),
randomized clinical trial (1.5%) and literature review (0.8%). Most studies addressed the theme
“quality of video content” (93.84%), followed by “teaching tool for students” (2.3%), “patient-
centered outcome” (2.3%), and “others” (1.53%). Regarding the most discussed specialties,
they were about “Orthodontics” (16.92%), “Pediatric Dentistry” (11.53%), “Oral Surgery”
(9.23%), “Stomatology” (6.15%), ““ Implant Dentistry" (5.38%) "Dentistry" (4.61%), "Oral
Pathology" (4.61%), "Periodontics" (4.61%), "Radiology" (3.07%), " Collective Health”
(3.07%) “Facial Harmonization” (1.53%), “Patients with special needs” (1.53%), “Sports
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Dentistry” (0.77%), “Oral and maxillofacial prosthesis ” (0.77%), “Dental prosthesis” (0.77%),
the others (25.45%) were not associated with a specialty.

countries and continents

A total of 30 countries contributed to articles related to YouTube™ and Dentistry. Considering
the number of publications per country, the top five were: Turkey with 48 articles (36.92%);
Saudi Arabia with 9 articles (6.92%); United Kingdom with 8 articles (6.15%); United States
with 7 articles (5.38%) and Italy with 5 articles (3.84%). Among the continents with the most
articles (Figure 1), Asia (67.69%) (For the location of Turkey, the Asian continent was
considered, due to the territorial range it is on that continent), followed by Europe (18.46%),
followed by North America (6.9%), South America (3 .07%), Oceania (0.77%) and Africa
(0.77%).

Contributing Institutions

A total of 86 institutions contributed to articles related to YouTube™ and Dentistry. The
Supplementary table 3 shows the 10 institutions with the highest number of publications. The
first three positions belong to the University of Hong Kong (China) with 8 articles (6.15%), the
University of Beykent (Turkey) with 6 articles (4.61%) and the University of Ege (Turkey) with
5 articles (3.84%).

Key words

A total of 406 keywords were identified. The most prevalent was “YouTube” (51 occurrences),
followed by “social media” (41 occurrences), “information” (37 occurrences) and “internet”
(29 occurrences). Figure 2 shows the most prevalent keywords and the relationship between
them. The keywords that correspond to the biggest focuses and that appear written with
highlighted font are the words that had the highest occurrence, on the other hand, the words that
appear in the smallest focuses had less occurrence. The keywords that are connected by the
bibliometric networks are terms that showed a relationship between the studies.

Contributing Authors

A total of 446 authors contributed to articles on YouTube™ and Dentistry. Table 1 shows the
top 10 authors with the highest number of publications. With 6 articles Buyuk SK was the
author with the highest number of publications (4.61%), followed by Gas S and Romano AN
with 5 and 4 articles each (3.84%; 3.07%). The frequency with which they appear and the co-
authorship relationship between them is represented in supplementary

Figure 2. The most frequent authors are represented by larger circles and authors with less

frequency are represented by smaller circles. The interrelation between authors and groups of
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authors are represented by the union of lines, demonstrating collaboration networks, with
authors with older publications represented in blue and authors with more up-to-date
publications represented by coloring in yellow.

Discussion

This trend analysis, to the best of our knowledge, is the first bibliometric study to identify and
discuss articles related to YouTube™ videos and Dentistry, through a quali-quantitative
approach. These studies were published mainly by the Asian continent, originating mainly in
Tiirkiye. The most discussed subject in these studies found was about the quality of YouTube
videos through observational studies.

The database used for the main research in the present study was the WoS-CC. This choice was
made due to its quality, with important, peer-reviewed and internationally published journals.
In comparison, Google Scholar has a broader coverage of documents, including non-peer-
reviewed studies such as books, book chapters, and monographs. This may compromise the
search for relevant studies. On the other hand, although Scopus has the largest number of
indexed journals, its retrieval of studies is limited from 1996 onwards (Jafarzadeh et al., 2015).
Articles that reach more than 100 citations in a specific area can be recognized as classics
(Feijoo et al., 2014). Thus, with 106 citations, the most cited article in this study stands out
(Hassona et al., 2016). This research examined the content of YouTube™ videos about oral
(oral) cancer and evaluated their usefulness in promoting early detection of oral cancer. This
fact can be explained because oral cancer is the sixth most common malignant neoplasm in the
world. Despite recent advances in cancer diagnostics and therapies, the 5-year survival rate of
patients with oral cancer has remained at 50% in recent decades (Kumar et al., 2016). Therefore,
due to its high prevalence and risk to the population, this subject is the subject of intense
scientific research, making studies with this theme highly cited.

Among the articles included in this bibliometric analysis, 93.84% evaluated the quality of the
video content. According to Mangan et al. (2020) the information available on YouTube ™,
are extremely divergent from each other considering the scientific quality, as they are
disseminated without any quality control over the content. Most of these studies were related
to orthodontics. This fact may be associated with the high worldwide prevalence of
malocclusion, of 56%, in addition to the high aesthetic perspective of individuals seeking
orthodontic treatment, exponentially increasing the number of the population wearing
orthodontic apparatus (Lena et al, 2018; Lombardo et al., 2020). According to most views of

YouTube ™ videos are people who do not have higher education and past information is not
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reviewed or validated (Uzel et al., 2023). In this way, patients may find it difficult to determine
which videos are reliable and which videos would bring true information about the researched
subjects.

The oldest article was published by Knosel et al. (2011) and mainly addressed the informational
value, intention, source and bias of videos related to Orthodontics displayed by YouTube.
According to Nason et al. (2015), many patients seek additional information about their
orthodontic treatments and turn to YouTube as a reference source. On YouTube, visual content
is prioritized, unlike scientific platforms aimed at professionals. However, it is important to
question the validity of the information available on YouTube due to the ease of sharing videos
and the lack of standardization of the content of these videos.

The most prominent author in this review was Buyuk SK, with the highest number of
publications and citations. In fact, Buyuk SK stood out in the research on YouTube™ and
Dentistry, presenting topics related to orthodontics, dentistry, surgery and periodontics, in
addition to addressing the quality of the content of the videos. The second featured author in
this review was Gas S, addressing mainly cross-sectional studies on content quality of
YouTube™ videos and Dentistry.

The journal with the highest number of contributions in this bibliometric analysis was The
Journal of Dental Education, a peer-reviewed monthly journal that publishes a wide range of
educational and scientific research in dentistry and advanced dental education. The second most
relevant journal was the American Journal of Orthodontics and Dentofacial Orthopedics,
considered one of the main international journals in the field of Orthodontics. Both journals
comprise highly relevant studies on YouTube™ and Dentistry, with a high number of citations,
thus being understood and used as references to alert clinicians about the reliability of the
content covered in the videos and for researchers in the interpretation of data and conducting
research.

The study design with the highest prevalence among the most cited were cross-sectional studies,
followed by systematic review and randomized clinical trial, being addressed. Unlike other
bibliometric analyzes already published in the literature (Goebel et al., 2022; Rocha et al.,
2023), this trend analysis highlighted cross-sectional studies. This fact can be justified due to
the relatively simple analysis performed on the content of videos on YouTube™ about
dentistry, facilitating the performance of this type of study (Jung et al., 2022).

According to Romano A et al. (2022), a systematic review tries to gather evidence to answer a

specific research question. Because they summarize the outcomes of all original studies on a
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given topic, systematic reviews are usually considered high-quality evidence. However, only
two systematic reviews were identified. That said, systematic reviews on YouTube™ and
Dentistry addressed the reliability of Youtube™ in relation to content related to social media
and Orthodontics from the patient's perspective and on oral pathology items to highlight all the
pros and cons related to this medium of scientific dissemination.

Asia was the most prevalent continent in this trend analysis, with Turkey being the most
prevalent country. Great changes in the history of modern Turkey began in 1923 with the
founding of the Turkish Republic. In 1935, approximately 81.5% of the adult population was
illiterate. Over the years and the development of the country, the literacy rate has increased
dramatically to almost 96%. Turkey has also made substantial developments in research and
development (R&D) in recent years. Regarding the number of scientific publications, Turkey's
position in the world ranking increased from 20th in 2006 to 18th in 2015. Likewise, R&D
expenditure increased from 2.3 billion USD in 2006 to 6.3 billion USD in 2015 (Abbott et al.,
2016).

Among the institutions, Beykent University stands out, which obtained merit in this study for
being one of the institutions with the most articles among the most cited, such information is
associated with prominent authors who are part of this center (Knoesel M and Burns L).
Beykent University, also located in Turkey, was highlighted in this study, this fact can be
justified because Gas S (one of the most frequent authors) is associated with this institution.
Among the strengths of this trend analysis, we can mention the thorough analysis of the main
characteristics of all YouTube™ videos with content on Dentistry without restriction of year,
publication or language. With this, the countries, continents and institutions that have driven
scientific research on this subject are evident, thus providing scientific progress in this category.
As a limitation of this study, the only use of the WoS-CC database can be cited, as there are
other bibliometric databases available such as Scopus and Google Scholar. Based on other
important bibliometric analyzes in dentistry (Perazzo et al., 2019; Mattos et al., 2021; Rocha et
al., 2023), it was decided to use only WoS-CC, as this database is widely recommended and
used for this type of study (Vélez-Estevez et al., 2023).

Therefore, it is concluded that articles related to YouTube™ videos and dentistry in WoS-CC
were published mainly by countries in Asia, with emphasis on Turkey, with a predominance of
observational study design, addressing topics related to content quality of the videos, mainly in

the Orthodontics specialty. Thus, there is a need for systematic reviews and randomized clinical
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trials, in addition to encouraging more publications on this topic in Africa, Oceania, South

America and North America.
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Figure Legends

Figure 1 - Map of countries and continents of origin of articles that related YouTube and
dentistry.

Figure 2 - Bibliometric network of the most used keywords among the most cited articles.
Supplementary Figure 1 - Distribution of the number of publications in each year.

Supplementary Figure 2 - Bibliometric network of authors and collaborative co-authorship
among them for the most cited articles.
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Table 2. Journals that published the most about YouTube and Dentistry

Source Title Number of papers  Impact factor
Journal of Dental Education 8 2.313
American Journal of Orthodontics and 5 2.711
Dentofacial Orthopedics
International Journal of Dental Hygiene 5 2.725
Oral Diseases 4 4.068
Journal of Stomatology Oral and 4 2.480
Macxillofacial Surgery
British Dental Journal 4 2.727
Angle Orthodontist 4 2.684
Cleft Palate-Craniofacial Journal 4 1.915
Journal of Craniofacial Surgery 4 1.172
Table 3. Main institutions associated with research on YouTube and Dentistry
Institution Country Number of papers
University of Hong Kong China 8
Beykent University Turquia 6
Ege University Turquia 5
The University of Jordan Jordania 4
University of Campania Luigi Vanvitelli Italia 4
Harvard School of Dental Medicine Estados Unidos 3
University of Birmingham Reino Unido 3
Atlas University Turquia 3
Erciyes University Turquia 3
Adiyaman University Turquia 3

Table 4. Authors with the highest performance in the elaboration of studies on YouTube and
dentistry.

Authors Number of papers Number of citations in WoS-CC H-Index

Buyuk SK 6 65 15
Gas S 5 69 5
Romano AN 4 66 32
Serpico R 4 66 55
Mcgrath C 4 92 41
Bozkurt AP 4 63 4
Yeung AWK 4 5 26
Minervini G 3 54 23
Khanagar 3 1 6
SB

Zincir OO

(O8]

54 4
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