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RESUMO

A saude bucal desempenha um papel crucial na qualidade de vida e no bem-estar
geral. A prevencao de doengas bucais, como carie dentaria e hipersensibilidade
dentinaria, € fundamental nesse contexto, e o verniz de fluor tem se mostrado uma
ferramenta valiosa nesse aspecto. Este estudo analisou as caracteristicas dos 100
artigos mais citados sobre verniz de fluor na odontologia. Em julho de 2022 uma
pesquisa na plataforma de pesquisa Web of Science Core Collection (WoS-CC) foi
realizada com uma estratégia de busca relacionada a tematica. Os artigos
selecionados foram organizados em numero decrescente de citagdes. Dois
pesquisadores extrairam os seguintes parametros bibliométricos: titulo, numero e
densidade de citacdo, ano, periddico, tematica, desenho do estudo, autoria,
instituicdes e paises. Comparagdes do numero de citacbes foram realizadas com
Scopus e Google Scholar. Software VOSviewer criou redes bibliométricas e o teste do
coeficiente de correlagao de Spearman foi utilizado.
O numero de citagdes variou de 36 a 351, sendo que treze artigos foram citados mais
de 100 vezes. Os artigos foram publicados entre 1977 e 2018, sendo a maioria deles
publicada apds 2008 (48%). A revista mais prevalente foi Caries Research (17%). Os
estudos de intervencao foram o tipo de estudo mais comum (41%). Os tépicos mais
discutidos foram a prevencéao de caries dentarias (48%) e a remineralizagdo dental
(31%). A Europa foi o continente com o maior numero de publicagbes (46%),
principalmente da Suécia (14%). Os Estados Unidos da América tiveram 30% dos
artigos na lista dos 100 mais citados. Quanto as universidades, a Universidade de
Umea teve o maior numero de estudos (8%), seguida pela Universidade da Carolina
do Norte (6%). Petersson LG foi o autor com mais artigos no top 100 (6%). As
palavras-chave mais utilizadas foram "carie dentaria" (34%) e "verniz de fluor" (31%).
Além disso, as imagens do VOSviewer revelaram agrupamento bibliométrico entre
palavras-chave e autores. Pode-se concluir que os 100 artigos mais citados sobre
verniz de fluor sdo principalmente da Europa e dos Estados Unidos da América, sendo
a maioria estudos de intervencado que focam na utilizagado do verniz de fluor para a
prevencao de caries dentarias.

Palavras-chave: Bibliométrica; Verniz de Fluor; Remineralizagao.



ABSTRACT

The present study analyzed the 100 most-cited papers on fluoride varnishes in
dentistry. A search was performed on July 20, 2022, on the Web of Science Core
Collection. Two independent researchers extracted the following data: number and
citation density; year and journal of publication; study design; main topic; authors;
institutions; keywords; countries and continents. Scopus and Google Scholar were
consulted to compare the number of citations. Bibliometric networks were generated
in the VOSviewer. The number of citations ranged from 36 to 351, and thirteen papers
were cited more than 100 times. The papers were published between 1977 and 2018,
most of which were published after 2008 (48%). The most prevalent journal was Caries
Research (17%). Intervention studies were the most common design (41%). The most
discussed topics were dental caries prevention (48%) and dental remineralization
(31%). Europe was the continent with the highest number of publications (46%), mainly
from Sweden (14%). United States of America had 30% of the papers in the 100 most-
cited list. As for the universities, Umea University had the most substantial number of
studies (8%), followed by University of North Carolina (6%). Petersson LG was the
author with more papers in the top 100 (6%). The most used keywords were “dental
caries” (34%) and “fluoride varnish” (31%). Also, the VOSviewer images reveled
bibliometric clustering between keywords and authors. It can be concluded that the top
100 cited papers on fluoride varnish primarily originated from Europe and United States
of America, with the majority consisting of intervention studies focusing on the
utilization of fluoride varnish for the prevention of dental caries.

Keywords: Bibliometrics; Fluor Varnish; Remineralization.



RESUMO EXPANDIDO

Introducgao

A saude bucal desempenha um papel crucial na qualidade de vida e no bem-estar
geral. A carie dentaria € uma das condi¢des de saude bucal que afeta de 3 a 12% da
populagdo mundial. A prevencao de doengas bucais, como carie dentaria e
hipersensibilidade dentinaria, é fundamental nesse contexto, e o verniz de fluor tem
se mostrado uma ferramenta valiosa nesse aspecto.

Objetivos

Este estudo analisou as caracteristicas dos 100 artigos mais citados sobre verniz de
flior na odontologia. Além disso, esse estudo tem como objetivo avaliar se o
delineamento do estudo e as areas de interesse influenciam na quantidade de
citagdes recebidas e investigar a possivel relacédo entre o ano de publicagdo e o
numero de citagdes recebidas.

Metodologia

A pesquisa foi realizada em 20 de julho de 2022, seguindo abordagem quantitativa,
na base de dados Web of Science Core Collection (WoS-CC). As palavras-chave
selecionadas para a estratégia de busca foram previamente identificadas em termos
MeSH e relacionadas a outros artigos sobre verniz fluoretado. A estratégia de busca
utilizou os operadores booleanos [TS= (“fluoride vernizes” OR “vernizes, fluoreto” OR
“verniz fluor” OR “verniz fluoretado” OR “verniz fluoretado dental” OR “verniz dental’
OR “verniz dentina” OR “esmalte verniz")]. Foi utilizado o filtro de categorias WoS-CC
- Dentistry Oral Surgery Medicine, que possibilitou a sele¢cao apenas de periddicos da
area odontologica devido ao grande numero de estudos envolvendo outras areas da
ciéncia. Os artigos foram exibidos em ordem decrescente de acordo com o niumero
de citagcbes. A busca limitou-se a artigos de pesquisa e revisdo que estivessem
relacionados ao verniz fluoretado, seja como tema principal ou secundario. Nenhum
filtro de idioma, geografico ou ano de publicagdo foi aplicado. Foram excluidos
editoriais, artigos de conferéncias, livros e capitulos de livros. Os dados extraidos dos
artigos foram titulo, autoria, numero de cita¢des, densidade de citagdes, instituicao,
paises e continente (com base na afiliagdo do autor correspondente), ano de
publicacdo, titulo do periédico, desenho do estudo, tema e palavras-chave. Os dados
foram verificados duas vezes para evitar erros. Os artigos foram comparados com
suas contagens de citagbes usando os bancos de dados Scopus e Google Scholar.
Em caso de empate, a ordem dos artigos na lista foi determinada pela densidade de
citagbes do WoS-CC, sendo que o artigo com maior densidade de citagbes do WoS-
CC (divisao entre o numero de citagoes e o periodo de publicagdo em anos) recebeu
a posigao mais alta. Persistindo o empate, teria prioridade o artigo com maior nimero
de citagdes na Scopus. Os desenhos dos estudos foram classificados em revisées
sistematicas, laboratoriais (estudos in vitro ou em animais), observacionais (estudos
transversais ou longitudinais), estudos intervencionistas (estudos clinicos com
intervencdo de pacientes), revisdo de literatura e relatos de casos.
Independentemente do desenho do estudo, todos os artigos foram agrupados de
acordo com os temas mais gerais: prevengao de carie dentaria, remineralizagao
dentaria, dessensibilizagédo, eficacia e uso de verniz fluoretado para controle do
desgaste dentario erosivo. Os temas que menos apareceram foram classificados
como “outros”. O software VOSviewer foi utilizado para gerar mapas de densidade



colaborativos entre autores (apenas autores conectados sao apresentados) e entre
palavras-chave (apenas palavras-chave com pelo menos trés ocorréncias foram
incluidas usando a opgado “Todas as palavras-chave”). Cada ponto no mapa de
densidade possui uma cor que indica a densidade dos itens naquele ponto. As cores
variam do azul ao amarelo e ao vermelho. A cor vermelha aparece quando ha alta
ocorréncia dos itens avaliados e seus associados. Por outro lado, a cor azul
representa menor ocorréncia e correlagao entre os itens [Jan van Eck e Waltman,
2017]. A analise dos dados foi realizada com o pacote estatistico SPSS for Windows
(SPSS, versao 24.0; IBM Corp) para determinar correlagdes do numero de citagcoes
entre as bases de dados. O teste de Kolmogorov-Smirnov foi utilizado para verificar a
normalidade da distribuicao dos dados. O teste do coeficiente de correlagado de postos
de Spearman foi utilizado, uma vez que os dados nao apresentavam distribuicdo
normal.

Resultados e Discussao

O numero de citagdes variou de 36 a 351, sendo que treze artigos foram citados mais
de 100 vezes. Os artigos foram publicados entre 1977 e 2018, sendo a maioria deles
publicada apds 2008 (48%). A revista mais prevalente foi Caries Research (17%). Os
estudos de intervengao foram o tipo de estudo mais comum (41%). Os topicos mais
discutidos foram a prevencgao de caries dentarias (48%) e a remineralizagcédo dental
(31%). A Europa foi o continente com o maior numero de publicagées (46%),
principalmente da Suécia (14%). Os Estados Unidos da América tiveram 30% dos
artigos na lista dos 100 mais citados. Quanto as universidades, a Universidade de
Umea teve o maior numero de estudos (8%), seguida pela Universidade da Carolina
do Norte (6%). Petersson LG foi o autor com mais artigos no top 100 (6%). As
palavras-chave mais utilizadas foram "carie dentaria" (34%) e "verniz de fluor" (31%).
Além disso, as imagens do VOSviewer revelaram agrupamento bibliométrico entre
palavras-chave e autores.

Consideragoes Finais

Esta analise bibliométrica proporciona informagdes significativas acerca dos 100
artigos mais citados no uso de verniz de flior na odontologia e pode ser utilizada para
compreender de que forma essa selegdo de artigos influenciou as comunidades
cientifica e clinica. Em suma, demonstrou-se que houve uma inclinagcao global para o
aumento da publicagdo relacionada ao tépico, com um crescimento significativo no
numero de publicacdes a partir de 2008, sendo os paises europeus os lideres nesse
ambito. Os 100 artigos mais citados evidenciaram que estudos de intervengdo e
revisdo da literatura foram os desenhos de estudo mais comuns abordando a
prevencdo de carie dentaria, remineralizacdo da estrutura dentaria e
dessensibilizagdo como tematicas principais.

Palavras-chave: Bibliométrica; Verniz de Fluor; Remineralizacao.
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1 INTRODUGAO

As doengas bucais representam um desafio para a saude global, afetando a
qualidade de vida e o bem-estar (JIN et al., 2016). A carie dentaria é uma das
condigbes de saude bucal que afeta de 3 a 12% da populagdo mundial (WEN et al.,
2021). Embora seja uma doenga comum, € essencial atentar para o tratamento das
lesdes iniciais, pois elas representam uma oportunidade de interrupgao do avancgo da
doencga e preservagao da saude bucal (ALAM et al., 2021). A carie da primeira infancia
€ uma doenca crénica que afeta os dentes deciduos em criangas com menos de 6
anos de idade (PATIL et al.,, 2020). Essa condicdo pode ter consequéncias
significativas para a saude bucal e qualidade de vida das criangas (RAMOS-GOMEZ;
KINSLER; ASKARYAR, 2020). Em outras faixas etarias, a carie dentaria pode se
apresentar durante o tratamento ortodéntico, devido a presenca de braquetes, fios e
ligaduras os quais criam nichos e reentrancias que dificultam a remocao da placa
bacteriana durante a escovagao (SONESSON et al., 2020). A carie radicular, a qual
afeta mais comumente populagéo geriatrica, definida como uma cavitagao abaixo da
jungédo cemento-esmalte, ndo incluindo o esmalte adjacente (ZHANG et al., 2020).
Independente da faixa etaria, a carie dentaria esta associada a uma série de
desfechos negativos, tais como dor, menor qualidade de vida e comprometimento
funcional e estético (HAAG et al., 2017).

A dor e piora da qualidade de vida pode ser oriunda de desgastes dentais
patolégicos, que independem de subprodutos bacterianos (CASTRO et al., 2021). A
hipersensibilidade dentinaria ocorre quando a dentina perde sua proteg¢ao natural, seja
por tensao, friccdo, desgaste dental erosivo ou recessao gengival, expondo os tubulos
dentinarios (ABUZINADAH; ALHADDAD, 2021). Os tubulos dentinarios contém
fluidos, que sao sensiveis a mudancas de temperatura e estimulos externos,
resultando em dor aguda e desconforto para o paciente (BRANNSTROM, 1986). O
desgaste dental erosivo (DDE) € uma condi¢ao caracterizada pela perda progressiva
e irreversivel do tecido dental duro devido a agao de acidos nao bacterianos, podendo
levar a perda de estrutura dental, hipersensibilidade dentinaria, comprometimento
estético e piora da qualidade de vida (ALGARNI et al., 2021).

Diante desse cenario, a prevencao efetiva da carie dentaria, desgastes
patolégicos e controle da hipersensibilidade dentinaria € de extrema importancia. O

verniz de fluor (VF) tem sido amplamente reconhecido como uma opgao eficaz de
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tratamento e prevengéo para essas condigbes (MARINHO et al., 2013). O mecanismo
de acado do VF envolve a formagcdo de uma camada protetora de fluorapatita nos
dentes, tornando-o mais resistente a desmineralizagao (FARHADIAN et al., 2008). O
verniz de fluor € geralmente comercializado com a concentragéo de 22.600 ppm de
flaor, equivalente a 5% de fluoreto de sodio (NaF) (FEATHERSTONE, 1999). A
viscosidade adequada do VF permite uma distribuicdo uniforme do material nos
dentes e sua adesao ao tecido dental ajuda a prolongar a agao do fluor, permitindo
que ele seja liberado gradualmente ao longo do tempo e mantenha contato direto com
o esmalte dental (MARINHO et al., 2013).

Considerando a importancia do verniz de flior como uma opg¢ao de tratamento
e prevencao para lesbes de carie dentaria, desgaste dental erosivo e
hipersensibilidade dentinaria, € necessario realizar uma analise critica da literatura
cientifica com maior fator de impacto. Essa analise permitira identificar as tendéncias
de pesquisa, os avangos cientificos e as lacunas de conhecimento nesse campo,
contribuindo para o desenvolvimento da base de conhecimento e orientando futuras
pesquisas e praticas clinicas relacionadas ao verniz de fluor.

Investigagdes bibliométricas tém sido conduzidas em diferentes campos da
medicina e odontologia desde o ano de 1987 (GARFIELD, 1987). A revisao
bibliométrica € um método de pesquisa que utiliza técnicas quantitativas para analisar
a producao cientifica em uma determinada area cientifica, avaliando as caracteristicas
dos estudos publicados e permitindo obter uma visdo panoramica da producdo
cientifica (JAFARZADEH; SARRAF SHIRAZI; ANDERSSON, 2015). Além disso,
identifica as principais tendéncias e areas de pesquisa, gaps do conhecimento e
avaliacao do impacto dos estudos (JI et al., 2021).
Um elevado volume de citagdes pode evidenciar a capacidade de um artigo em afetar
as tomadas de deciséo clinicas e investigacdes futuras (AKHAVAN et al., 2016).
Diversas areas e temas odontolégicos tém sido explorados em investigagcoes
bibliométricas até o momento (ALAM et al., 2021b; BALDIOTTI et al., 2021; ROCHA
et al., 2022), contudo, ainda nao foi realizada uma analise bibliométrica de artigos
sobre verniz de fluor. Essa analise poderia auxiliar os pesquisadores a reconhecer
tendéncias de estudo associadas ao verniz de fluor, enfatizar as evidéncias
primordiais e identificar lacunas de conhecimento na area, sinalizando, dessa forma,

a exigéncia de novas pesquisas cientificas.
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2 REVISAO DE LITERATURA

O verniz de fluor foi originalmente desenvolvido na Suécia na década de 1960,
por uma equipe liderada pelo Dr. Svante Twetman (HAWKINS et al., 2003). Twetman
foi um pioneiro na pesquisa e no uso clinico como uma medida preventiva para a carie
dentaria, contribuindo para o aprimoramento e a popularizagdo dessa forma de
tratamento (PETERSSON; PAKHOMOV; TWETMAN, 1997). Na década de 1960, a
formulagcdo do verniz de fluor era bastante simples e geralmente consistia em uma
solugéo de fluoreto de sédio (NaF) com concentracdo em torno de 2,26% a 5%, diluido
em agua ou alcool (FEATHERSTONE, 1999).

Além do fluoreto de sédio, alguns vernizes de fluor daquela época também
podiam conter outros ingredientes adicionais para melhorar sua aderéncia aos dentes,
como resinas ou ceras, permitindo uma liberagdo mais lenta e prolongada do fluor
(FEATHERSTONE, 1999). Atualmente o verniz de fluor contém 5% de fluoreto de
sodio e foi desenvolvido para aumentar a retencao de fluor nas superficies dos dentes
(MOHD; EKAMBARAM; YIU, 2017). O mecanismo de acao do verniz de fluor envolve
a formacdao de uma camada protetora de fluorapatita nos dentes, sendo mais
resistente e estavel que a hidroxiapatita (OGAARD; SEPPA; RGLLA, 1994). Com a
reacao dos ions de fluor com os ions hidroxila, ocorre uma reagao de substituicdo que
resulta na formagdo de fluorapatita (OGAARD; SEPPA; R@LLA, 1994). Essa
substituicdo confere propriedades diferenciadas, tal como maior resisténcia a
desmineralizagdo acida e maior capacidade de remineralizacédo do esmalte dental
(FEATHERSTONE, 1999).

No inicio do desenvolvimento do verniz de fluor, a sua utilizacdo era mais
comum em paises escandinavos, como Suécia e Dinamarca (BAWDEN, 1998).
Contudo, partir dos estudos pioneiros do Dr. Twetman, o verniz de flior ganhou
reconhecimento mundial como uma ferramenta que poderia ser seguramente utilizado
em todas as faixas etarias, além de se mostrar eficaz no tratamento de diversos
diagndsticos odontolégicos (SONESSON et al., 2020). O verniz de fluor pode ser
utilizado como medida preventiva contra as lesées de mancha branca em todas as
faixas etarias e em pacientes com necessidades especiais (DOPPALAPUDI,
BURUGAPALLI, 2020; PATIL et al., 2020). Durante o tratamento ortodéntico, o verniz
de flior desempenha um papel fundamental na remineralizagédo de manchas brancas
(SONESSON et al.,, 2020). Além de auxiliar no tratamento da hipersensibilidade
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dentinaria, proporcionando alivio aos pacientes que sofrem com esse diagnostico, o
verniz de flior pode ser aplicado em pacientes com desgaste dental erosivo, e na
prevengado da carie radicular, comum nos pacientes geriatricos devido a retragao
gengival e exposi¢ao da raiz dental (LUSSI et al., 2019; RITTER et al., 2006; SLEIBI,
TAPPUNI; BAYSAN, 2021).

As formulagdes atuais do verniz de fluor geralmente incluem fluoreto de sédio
como o ingrediente ativo principal, juntamente com outros componentes para melhorar
sua adeséo, consisténcia, sabor e liberagdo controlada de fluor (MARINHO et al.,
2013). O verniz de fluor a base de fosfato de calcio (caseina) € uma variagao do verniz
de fluor convencional, o qual ajuda na adesao do verniz aos dentes, permitindo uma
liberagao mais lenta e prolongada do fluor (SLEIBI; TAPPUNI; BAYSAN, 2021). Além
de melhorar a adesao, a caseina também pode proporcionar efeitos benéficos para a
remineralizagdo dentaria (MEKKY; DOWIDAR; TALAAT, 2021). O fosfopeptideo
caseina se liga ao fosfato de calcio amorfo, constituindo o complexo CPP-ACP, que
tém a capacidade de se ligar ao calcio e ao fosfato presentes na saliva (SLEIBI;
TAPPUNI; BAYSAN, 2021). Essa interagdo ajuda a estabilizar esses minerais,
promovendo a remineralizagdo do esmalte dental e a redu¢cdo da desmineralizagao
(COCHRANE et al., 2010). Existem varias marcas comerciais de verniz de fluor
disponiveis no mercado, sendo algumas das mais conhecidas Duraphat (Colgate-
Palmolive (UK) Ltd., Guildford, Surrey, UK) com uma concentragéo de 5% fluoreto de
sédio, MI VarnishTM (GC Corporation, Itabashi-Ku, Tokyo, Japan) com 5% Fluoreto
de sddio e caseina fosfopeptideo-amorfo fosfato de calcio (CPP-ACP) e ClinproTM
White Varnish (3M ESPE, St Paul, MN, USA) com fluoreto de sédio a 5% e fosfato
tricalcico (TCP) (MOHD; EKAMBARAM,; YIU, 2017). Apesar se serem considerados
materiais promissores, 0 uso desses materiais a base de fosfato de calcio é
contraindicado em pacientes com alergia a proteina do leite (ENAX et al., 2023).

Diante de um cenario no qual as doengas bucais representam um desafio para
a saude global, afetando a qualidade de vida e o bem-estar, € de prudente que os
profissionais de saude bucal consultem evidéncias cientificas de qualidade (PATIL et
al., 2020). A revisdo bibliométrica desempenha um papel importante no
desenvolvimento do conhecimento cientifico (YOUNG H., 1985). Por meio dessa
abordagem, é possivel realizar uma analise qualitativa da produgao cientifica,
utilizando meétricas e indicadores para avaliar e compreender a evolugdo, as

tendéncias e as lacunas de pesquisa (ZHAO et al.,, 2018). Utilizando métricas



19

bibliométricas, como o numero de publicagcdes, citacdes, indices de impacto e
colaboracéo entre autores e instituicbes, € possivel analisar a produtividade e o
impacto dos estudos na area odontologica (AHMAD et al., 2020). Essas métricas
oferecem insights sobre a influéncia dos pesquisadores e das instituigdes, bem como
sobre as tendéncias de pesquisa mais relevantes (ADNAN; ULLAH, 2018). A revisao
bibliométrica também permite identificar colaboragcbes entre autores e institui¢coes,
destacando redes de pesquisa e cooperagdo (ROLDAN-VALADEZ et al., 2019).

A revisdo bibliométrica e os artigos mais citados estdo intimamente
relacionados. O uso do numero de citagdes tem sido amplamente reconhecido como
uma medida direta e comumente aceita do reconhecimento que um artigo recebe em
sua area de estudo (ASLAM-PERVEZ; LUBEK, 2018). A frequéncia com que um
trabalho é citado ou referenciado por outros € uma métrica importante para avaliar a
importancia académica e a sua influéncia no meio cientifico (ROLDAN-VALADEZ et
al., 2019). Alguns académicos consideram um artigo cientifico com mais de 400
citacdes como um trabalho “classico” (AHMAD et al., 2019). No entanto, dentro de
dominios especificos da pesquisa cientifica e clinica, um artigo que receba 100 ou
mais citagdes também pode alcancar o status de “classico”, exercendo uma influéncia
significativa na pesquisa e na pratica clinica (JAFARZADEH; SARRAF SHIRAZI;
ANDERSSON, 2015). Numerosos campos e temas da odontologia tém sido
explorados em investigagdes bibliométricas até o momento (ALAM et al., 2021b;
BALDIOTTI et al., 2021; ROCHA et al., 2022). No entanto, ainda nao foi realizada uma
avaliacao bibliométrica dos artigos sobre verniz de fluor. Uma investigacao desse tipo
poderia ajudar os pesquisadores a identificar padrdées de pesquisa sobre verniz de
flior, destacar as principais evidéncias e apontar lacunas de conhecimento, indicando

assim a necessidade de novas pesquisas cientificas.
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3 OBJETIVO

3.1 OBJETIVO GERAL

O objetivo do presente estudo foi identificar e analisar as principais
caracteristicas dos 100 artigos mais citados relacionado ao uso do verniz de flior na

odontologia.

3.2 OBJETIVOS ESPECIFICOS

a) Coletar em cada artigo os seguintes parametros métricos: titulo, nimero de
citacdes, ano de publicacéo, autoria, pais, periddico, tematica e desenho do
estudo;

b) Comparar o numero e densidade de citagbes entre os bancos de dados Web
of Science, Scopus e Google Scholar, além de realizar analise estatistica de
correlagao para verificar possiveis discrepancias entre os valores encontrados;

c) Avaliar se o delineamento do estudo e as areas de interesse influenciam na
quantidade de citacdes recebidas;

d) Investigar a possivel relagdo entre o ano de publicagdo e o numero de citagdes
recebidas;

e) Analisar as redes bibliométricas utilizando o software VOSviewer, realizando
comparagoes entre as palavras-chave mais utilizadas, os autores mais citados

€ 0s paises com maior producgao cientifica.
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Abstract

The present study analyzed the 100 most-cited papers on fluoride varnishes in dentistry. A
search was performed on July 20, 2022, on the Web of Science Core Collection. Two independent
researchers extracted the following data: number and citation density; year and journal of publication;
study design; main topic; authors; institutions; keywords; countries and continents. Scopus and Google
Scholar were consulted to compare the number of citations. Bibliometric networks were generated in
the VOSviewer. The number of citations ranged from 36 to 351, and thirteen papers were cited more
than 100 times. The papers were published between 1977 and 2018, most of which were published
after 2008 (48%). The most prevalent journal was Caries Research (17%). Intervention studies were
the most common design (41%). The most discussed topics were dental caries prevention (48%) and
dental remineralization (31%). Europe was the continent with the highest number of publications
(46%), mainly from Sweden (14%). United States of America had 30% of the papers in the 100 most-
cited list. As for the universities, Umea University had the most substantial number of studies (8%),
followed by University of North Carolina (6%). Petersson LG was the author with more papers in the
top 100 (6%). The most used keywords were “dental caries” (34%) and “fluoride varnish” (31%). Also,
the VOSviewer images reveled bibliographic clustering between keywords and authors. It can be
concluded that the top 100 cited papers on fluoride varnish primarily originated from Europe and
United States of America, with the majority consisting of intervention studies focusing on the

utilization of fluoride varnish for the prevention of dental caries.
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Introduction

The treatment philosophy of minimally invasive dentistry prioritizes preserving a healthy
tooth structure [Cheng et al., 2022]. As a result, non-invasive preventive techniques are preferred as
they are effective and clinically suitable [Alam et al., 2021]. Fluoride varnish has been demonstrated
as effective in non-invasive treatments by decreasing demineralization and enhancing enamel
remineralization [Marinho et al., 2013]. Its concentration usually is 22,600 ppm (5%), and the active
ingredient is sodium fluoride [Ramos-Gomez et al., 2020]. It was originally developed to prolong the
contact time between fluoride and dental structure, as it adheres to the tooth surface for longer
periods in a thin layer which deposits calcium fluoride on the dental enamel or within the dentin
tubules. (OGAARD; SEPPA; R@LLA, 1994). In this course, this precipitate may serve as a reservoir of

fluoride, which, in turn, facilitates the formation of fluorapatite [Ramos-Gomez et al., 2020].

For the primary dentition, fluoride varnish has been shown to be effective in preventing
dental caries and reversing non-cavitated lesions (MARINHO et al., 2013). Likewise, for the permanent
dentition, its use has been shown to be effective, mainly in the control of white spot carious lesions
resulting from orthodontic treatment, root caries and control of dentin hypersensitivity associated
with erosive tooth wear and defective enamel formation [Sonesson et al., 2020; Sleibi et al., 2021].
These conditions, if correctly diagnosed, indicate the application of fluoride varnish [Ritter et al., 2006].
Considering the excellent performance and numerous indications of fluoride varnish for the health of
the oral cavity, a significant amount of research has been carried out and published over time all over
the world [Marinho et al., 2013; Celeste et al., 2016]. Thus, it becomes necessary to carry out studies

that analyze the characteristics of this large collection of scientific evidence.

Bibliometric studies have taken part in numerous fields of medicine and dentistry since 1987
(GARFIELD, 1987). This type of study focuses on measuring distinct aspects of performance, assessing
the accomplishment of the main topic through the characteristics of the studies included in the analysis
(ROLDAN-VALADEZ et al., 2019). Bibliometric analysis can aid researchers in recognizing research
patterns, study methodologies, trending thematic, notable authors, leading scientific journals, and
countries with the highest publication performance (PERAZZO et al., 2019). Numerous dentistry fields
and thematic have been explored in bibliometric investigations thus far [Alam et al., 2021; Baldiotti et
al., 2021; Rocha et al., 2022]. Nonetheless, no bibliometric assessment of papers concerning fluoride
varnish has yet been carried out. Such an investigation could help researchers in identifying fluoride
varnish research patterns, pinpointing main evidence, and highlighting knowledge gaps in the field,
thereby indicating the necessity for fresh scientific inquiries. Therefore, this study aimed to analyze

the characteristics of the top 100 most-cited papers on fluoride varnish.

Methods
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Information sources and search strategy

The research was performed on July 20, 2022, following a quantitative approach, in the Web
of Science Core Collection (WoS-CC) database. The keywords selected for the search strategy were
previously identified in MeSH terms and related to other papers regarding fluoride varnish. The search
strategy used the Boolean operators [TS= (“fluoride varnishes” OR “varnishes, fluoride” OR “varnish
fluor” OR “fluoride varnish” OR “dental fluoride varnish” OR “dental varnish” OR “dentin varnish” OR
“enamel varnish”)]. The WoS-CC - Dentistry Oral Surgery Medicine category filter was used, which
enabled the selection of only journals in the dental field due to the large number of studies involving

other areas of science. Papers were displayed in descending order based on the number of citations.
Eligibility criteria

The search was limited to research and review articles that were related to fluoride varnish,
either as a main or secondary theme. No language, geographical, or year of publication filters were
applied. However, editorials, conference papers, books, and book chapters were excluded. Two
independent researchers (MPZ and AOR) identified the 100 most-cited papers after reading the titles,
abstracts, and full texts, when necessary. Any disagreement was resolved through discussion and

consensus with a third researcher (MC).
Data selection

Data extracted from papers were title, authorship, number of citations, citation density,
institution, countries, and continent (based on the corresponding author’s affiliation), year of
publication, journal title, study design, topic, and keywords. Data were double-checked to avoid errors.
The papers were crossmatched with their citation counts using Scopus and Google Scholar databases.
If there was a tie, the order of the papers in the list was determined by their WoS-CC citation density,
with the paper having the highest WoS-CC citation density (division between the number of citations
and the publication period in years) receiving the higher position. If the tie persisted, the paper with

the highest number of citations at Scopus was given priority.
Study design and topics

Study designs were classified as systematic reviews, laboratory (in vitro or animal study),
observational (cross-sectional or longitudinal studies), interventional studies (clinical studies with
patient intervention), literature review and case reports. Regardless of the study design all papers were

grouped according to the most general topics: dental caries prevention, dental remineralization,
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desensitization, effectiveness, and use of fluoride varnish for the control of erosive tooth wear. Topics

that appeared less were classified as “others”.
Bibliometric and statistical data analysis

The VOSviewer software was used to generate collaborative density maps between authors
(only connected authors are presented) and between keywords (only keywords with at least three
occurrences were included using the “All Keywords” option). Each point on the density map has a color
indicating the items’ density at that point. Colors range from blue to yellow to red. The red color
appears when there is a high occurrence of the evaluated items and their associates. On the other
hand, the blue color represents a lower occurrence and correlation between the items [Jan van Eck,
and Waltman, 2017]. Data analysis was performed with the statistical software package SPSS for
Windows (SPSS, version 24.0; IBM Corp) to determine correlations of the number of citations among
the databases. The Kolmogorov-Smirnov test was used to verify the normality of data distribution.

Spearman’s rank correlation coefficient test was used since the data were not normally distributed.

Results

Search results

Initially, 1,227 documents were retrieved from WoS-CC. After applying the filter “Dentistry,
Oral Surgery & Medicine”, 881 results were obtained and listed in descending order based on the
number of citations. For the top 100 most-cited selection (online suppl. Table 1), the 147 first listed
papers were scanned, and 47 papers were excluded. Reasons for exclusions were conference papers

and studies that did not relate to fluoride varnish.
Citation analysis

Altogether, the top 100 papers were cited 6,933 times in the WoS-CC, including 340 self-
citations (4,90%). The number of citations ranged from 36 to 351, and 13 papers were cited at least
100 times. The most-cited paper was “Fluoride varnishes for preventing dental caries in children and
adolescents”, written by Marinho VCC, Worthington HV, Walsh T, and Clarkson JE, published in 2013,
in Cochrane Database of Systematic Reviews (MARINHO et al., 2013). It was cited 351 times, with an
average of 39 citations/year at WoS-CC. It was also the most-cited paper on Google Scholar (1,296
citations), but not on Scopus (240 citations). The number of citations was higher in Google Scholar
(17,366 citations, varying from 1.296 to 53) and Scopus (7,784 citations, varying from 273 to 32). There

was a strong positive correlation between the number of citations in WoS-CC and Google Scholar (rho
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= 0.850) and a very strong correlation in WoS-CC and Scopus (rho = 0.950) and Google Scholar and
Scopus (rho = 0.903).

Year of publication and contributing journals

The oldest paper was published in 1977 [Murray et al., 1977] and the most recent in 2018
(ALKILZY et al., 2018). In Table 1 are shown the 100 most cited papers in fluoride varnish through the
decades, and most studies were published most articles were published from 2008 onwards (46
papers; 3,253 citations). Regarding the Journals, Table 2 displays the top 10 Journals with the highest

number of papers in the top 100 most-cited list.
Study design and topic

Interventional studies were the most common (41 papers; 2,844 citations), followed by
literature reviews (21 papers; 1,219 citations), laboratory studies (18 papers; 1,029 citations),
systematic reviews (12 papers; 1,280 citations), observational studies (7 papers; 484 citations), and
clinical report (1 paper; 77 citations). In terms of topics, it was observed that dental caries prevention
(48 papers; 3,503 citations), dental remineralization (31 papers; 2,184 citations), desensitization (7
papers; 424 citations), use of fluoride varnish for the control of erosive tooth wear (6 papers; 326
citations), and effectiveness (5 papers; 349 citations) were the main topics. The topics that appeared
less were cost-effectiveness (2 papers; 105 citations) and non-restorative treatment (1 paper; 42

citations).
Countries and continents

Europe hosted the highest number of papers and citations of the 100 most-cited papers (Fig.
1) (46 papers; 2,875 citations). The papers from North America were mainly from the United States of
America (30 papers; 2,788 citations), except from Canada (4 papers; 240 citations). The most
meaningful European papers were from Sweden (14 papers, 936 citations). Brazil represented South
America (4 papers, 294 citations), and Australia represented Oceania (4 papers; 234 citations). Asia
was represented by China (4 papers; 467 citations), Iran (2 papers; 103 citations), and Turkey (2 papers;
80 citations). Africa had no papers in the top 100 list. At a country level, Finland (6 papers; 388
citations), Netherlands (6 papers; 338 citations), and Germany (5 papers; 275 citations) also presented

a significant number of papers and citations.
Contribution institutions

A total of 54 institutions participated in the 100 most-cited papers. The University of Umea

in Sweden (8 papers; 516 citations), the University of North Carolina in the United States of America
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(6 papers; 418 citations), and the University of Washington, also in the United States of America (6

papers; 370 citations) were the leading academic centers (online suppl. Table 2).
Contributing authors

Three-hundred and fifty-four authors were identified in the 100 most-cited papers. A
VOSviewer density map was generated to detail the collaborative co-authorship between the authors
through the clusters. The online suppl. Fig. 1 shows authors who obtained 4 or more occurrences,
where the presence of 12 clusters is observed. The biggest cluster was headed by Petersson LG and
included other 8 authors. The online supplementary Table 3 presents bibliometric indicators of the
first ten authors with the highest number of papers in the top 100 most cited list. Petersson LG was
the author with the highest number of papers and citations (6 papers; 362 citations), followed by
Twetman S (5 papers; 351 citations) and Lo ECM (papers; 517 citations). Studies with 2 to 3 (39%) and

4 1o 6 (44%) authors were more common than those with more than six (9%) or only one author (8%).
Keywords

A keywords network map was created in VOSviewer to present the most frequent keywords
throughout the decades (Figure 2). It can be noticed that the keywords directly relate to fluoride
varnish, such as “dental caries” with 34 occurrences, “caries” with 17 occurrences, “fluoride” with 17

occurrences, and “prevention”, “preschool-children”, “children” with 14 occurrences each, were all

often observed after 2006 (green color).

Discussion

Even though fluoride varnish might be used for desensitization, dental caries was a highly
frequent topic for its use in this bibliometric review among prevention, early detection, and minimally
invasive dentistry. This study aimed to identify the top 100 most-cited papers in fluoride varnish,
demonstrating their significance in dentistry field, and the scientific progress. The most-cited paper
was a systematic review published in 2013, which evaluated how effective fluoride varnish was for the
prevention of dental caries in children and adolescents (MARINHO et al., 2013). The high number of
citations might be because systematic reviews are a known instrument through which the certainty of

the evidence of the various types of studies can be better evaluated [Murad et al., 2016].

In evidence-based dentistry, randomized clinical trials are considered the gold standard for
clinical decision-making [Perazzo et al., 2019; Liu et al., 2020]. Most of the 100 most-cited papers were
interventional studies (41%). The most prevalent study design was clinical interventions, mainly due
to the clinical area of research. Likewise, Jayaratne and Zwahlen [2015] identified a considerable

increase in original research papers in dentistry compared to review papers from 2003 to 2012.
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The accumulation of citations in older papers has been discussed (AHMAD et al., 2020), which
might mislead old knowledge. To minimize this, advances in scientific knowledge introduced new
concepts of citation (LUO et al., 2018). The citation density is frequently used as a metric to assess the
influence of a certain publication, measuring the number of citations per article divided by the time
span between publication and citation, providing a more sensitive measure of research productivity

and impact (SANTOS et al., 2021).

In some fields with fewer researchers, an article with 100 citations may be considered a
“classic” paper having considerable influence on future research and clinical practice [Jafarzadeh et
al., 2015]. In this study, thirteen papers were cited at least 100 times and dated from 1997 to 2018
acknowledging fluoride varnish as a still ascending topic. The same thematic trend was found in
bibliometric study of the world’s scientific trends in Dental Public Health; the keyword theme
“fluoride/prevention” was used in 1,381 papers from 1995 to 2014 — an increase of 31.65% compared

to 1975-1994 (CELESTE; BROADBENT; MOYSES, 2016).

A variation in citation counts was noticeable when other databases were compared. This
fluctuation was also found in other bibliometric studies [Perazzo et al., 2019; Patil et al., 2020] and
highlighted the importance of selecting a suitable database in Scientometry (AHMAD et al., 2020). It
must be appreciated that WoS and Scopus claim more citations from papers of selected peer-reviewed
journals (BALDIOTTI et al., 2021). Nonetheless, Google Scholar includes citations from books,
conference papers, preprints, dissertations, and technical reports, which can disturb the appraisal of

the top citations when the objective is more specific (BAKKALBASI et al., 2006).

The 100 most-cited papers in fluoride varnish were published in a 41-year time course. The
oldest paper was published in 1977 [Murray et al., 1977], but the 100 most-cited papers were mainly
published in the 2000s (Table 1). Since fluoride varnish is considered a non-invasive treatment
especially useful for arresting dental caries [Marinho et al., 2013], reducing the dissolution of dental
hard tissue in erosive tooth wear [De et al.,, 2021], and obliterating dentin tubes in dentin

hypersensitivity[Ritter et al., 2006; Alam et al., 2021].

Among the most-cited papers, the main topics of interest were primarily concerned with
dental caries prevention and dental remineralization, which might be associated with the search for
ways to decrease tooth decay in dental caries and dentin hypersensitivity and its clinical importance.
The oldest papers dating from the 1970s were all clinical studies evaluating the efficacy of fluoride
varnish as a dental caries prevention substance [Murray et al., 1977; Koch et al., 1979; Holm, 1979]. In
the 1980s and 1990s, other topics, such as remineralization, use of fluoride varnish for the control of
erosive tooth wear, and cost-effectiveness have emerged in addition to dental caries prevention. The

most cited paper of this period was a laboratory study that received 116 citations and emphasized the
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remineralizing capacity of different fluoride treatments on bovine enamel bleached with carbamide
peroxide (ATTIN et al., 1997). Dental bleaching highlights another use of fluoride varnish and signals a
scientific trend in the 1990s — the search for quality of life in dentistry (CELESTE; BROADBENT; MOYSES,
2016). Improving the effectiveness of fluoride therapies (CAREY, 2014) and controlling dentin
hypersensitivity (YILMAZ; KURTULMUS-YILMAZ; CENGIZ, 2011) were some of the new thematic
addressed in the 2000s and 2010s papers.

Keywords are relevant elements of a bibliographic search as they allow more appropriate
results to be acquired (NATARAJAN et al., 2010). In this bibliometric study, the topic “dental caries
prevention” was studied in almost half of the selected papers, although the keyword “caries
prevention” appeared in only a third of them. In addition, the keyword “fluoride varnish” was used in
a third of the selected papers, even though it was addressed in all papers. Since keywords are a search
strategy to find papers, it is interesting to notice that other parts of the studies need to be well-detailed

(GJERSVIK; GULBRANDSEN E; T AASHEIM, 2013).

Among the 100 most cited, the main three published topics that received most citations were
related to dental caries prevention, dental remineralization, and desensitization. During the 1970s, the
studies performed by Holm AK, Koch G, and Murray JJ and their respective colleagues focused on the
role of Duraphat (Colgate Oral Pharmaceuticals and Varnish, 3M ESPE) in preventing dental caries,
mostly in preschool children. From the 1980s to the 1990s, Attin T, Schaeken MJM, and Tweetman S
published mainly about remineralization of interproximal and root-surface caries and the effects of
the fluoride varnish in surface remineralization after dental bleaching. Still in this time-lapse, Petersson
LG and Sorvari R and their corresponding associates published about the cost-effectiveness of
elaborating an alternative to conventional topical fluoride application and around erosive tooth wear.
From the 2000s onwards, studies conducted by Corona SAM, Ritter AV, and their colleagues advanced

in desensitization, suggesting fluoride varnish as a decreasing agent in cervical dentin hypersensitivity.

Europe was the continent with the most papers on the top 100 most-cited list. This result
seems to be more related to the quality of the institutions and researchers rather than the number of
countries that comprise the continent (BALDIOTTI et al., 2021). This finding agrees with data described
in other bibliometric studies in dentistry [Baldiotti et al., 2021; Rocha et al., 2022]. The University of
Umea in Sweden was the outstanding institution in the top 100 most-cited papers. Nevertheless, the

most-cited author (Petersson LG) in the top 100 list is from Sweden.

The United States of America (USA) was the top country on both papers and citations, which
corroborates with other studies in the Dentistry area [Ahmad et al., 2020; Vitali et al., 2022]. This major
contribution is due to a large community of active researchers and various funding sources (SHADGAN

et al., 2010). In regards to the Asian continent, China has garnered a significant number of citations
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compared to the number of articles published (4 papers; 467 citations), which may indicate high
scientific impact publications. Nevertheless, Africa had no papers in the 100 most cited. It could be
explicit an absence of collaboration among authors from different continents. An alternative to this
limitation would be to create academic partnerships between important research centers with less

influential ones, committing to forming and strengthening new academic centers.

The journals in which the most-cited papers were published varied in the dentistry field,
reflecting the multidisciplinary use of fluoride varnish. Caries Research, Community Dentistry and Oral
Epidemiology and Journal of the American Dental Association were the scientific journals with the
highest number of articles in the list of the 100 most cited. In this bibliometric study, Caries Research
was the journal with the most published articles, similarly found in the bibliometric study of erosive
tooth wear [Rocha et al., 2022]. The prominence of these journals may be associated with the effort
to disseminate knowledge related to dental caries and other conditions that can be controlled through

the application of fluoride varnish.

The limitations of this study included using only the WoS-CC database as a search engine,
while additional databases might have added more insights into this field. Another limitation of the
study is selecting only the most cited articles and excluding the more recent ones because they may
not have citations yet. However, the objective of this methodology is to truly evaluate the most cited
articles that have laid the foundation for the science on fluorine varnish up to this point. Also, the lack
of representation of papers from Africa in the top 100 most cited is a meaningful limitation in the field.
It might reveal a deeper issue in funding, incentive, and public policies Moreover, one identified gap
pertained to the limited number of in vitro studies conducted on the novel formulations of fluoride

varnish containing CCP-ACP and TCP.

This bibliometric study provides valuable information on the top 100 most-cited papers and
can be used by researchers to comprehend how this selection of papers have influenced the scientific
and clinical communities. In conclusion, it has shown that there was an overall upward trend in
publishing on the topic with a significant increase in the number of publications after 2008, with United
States of America and Sweden as leaders in publications. The top 100 most-cited papers revealed
interventional studies and literature review as most frequent studies designs addressing dental caries

prevention, remineralization of the dental structure, and desensitization as main thematic.
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Table 1. The 100 most cited papers in fluoride varnish through the decades.

Publication period Number of papers Number of citations
1977 — 1987 8 367
1988 — 1997 12 759
1998 — 2007 34 2.554
2008 - 2018 46 3.253

Table 2. Top 10 Journals with the highest number of papers in the top 100 most-cited list.

Number of Number of Impact Factor

Source Title papers citations (2022)
Caries Research 17 973 4.056
Community Dentistry and Oral 9 602 3.383
Epidemiology
Journal of the American Dental Association 9 753 3.634
American Journal of Orthodontics and 8 481 2.650
Dentofacial Orthopedics
Journal of Dental Research 7 818 6.116
Pediatrics 6 500 7.125
Cochrane Database of Systematic Reviews 4 554 9.289
Scandinavian Journal of Dental Research 4 183 -
Academic Pediatrics 3 147 3.107
Clinical Oral Investigations 3 178 3.573

Online Supp. Table 1. The 100 most-cited papers related to fluoride varnish.
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Online Supp. Table 3. Top 10 authors with the highest number of papers in the top 100 most cited

list.

Number of
Number of papers Number of Number
citations among
Authors among the 100 papers in of H Index
the 100
most cited WoS-CC citations
most cited
Petersson LG 6 362 186 4.443 37
Tweetman S 5 351 263 7.489 45
Lo ECM 4 517 393 7.600 51
Ruben JL 4 199 86 2.215 29
Chu CH 3 418 310 6.900 41
Zero DT 3 303 163 5.281 42
Lewis CW 3 257 48 1.122 18
Birkhed D 3 228 223 5.017 39
Attin T 3 223 446 11.583 53
Ogaard B 3 207 138 3.884 36
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5 CONSIDERAGOES FINAIS

Esta anadlise bibliométrica proporciona informagdes significativas acerca dos
100 artigos mais citados no uso de verniz de fluor na odontologia e pode ser utilizada
para compreender de que forma essa seleg¢ao de artigos influenciou as comunidades
cientifica e clinica. Em suma, demonstrou-se que houve uma inclinagcéo global para o
aumento da publicagao relacionada ao tépico, com um crescimento significativo no
numero de publicacbes a partir de 2008, sendo os Estados Unidos da América e
Suécia se apresentaram como os lideres nesse quesito. No quesito lacuna de
pesquisa, foi identificado um namero limitado de estudos in vitro conduzidos nas novas
formulacdes de verniz fluoretado contendo CCP-ACP e TCP. Os 100 artigos mais
citados evidenciaram que estudos de intervencdo e revisdo da literatura foram os
desenhos de estudo mais comuns abordando a prevencdo de carie dentaria,
remineralizacdo da estrutura dentaria e dessensibilizagdgo como tematicO

as principais.
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