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RESUMO

A presente dissertacdo de mestrado € composta por dois artigos cientificos. O primeiro
deles, “Molar-incisor hypomineralization and dental caries: A hierarchical approach in
a populational-based study” avaliou a associagdo da hipomineralizacdo molar incisivo
(HMI) com carie dentaria. Para investigar essa associa¢do, realizou-se um levantamento
epidemiologico em um municipio do sul do Brasil, entre os meses de abril € dezembro de
2019. Foi feita amostragem por conglomerado, por meio do sorteio das turmas das escolas
publicas do municipio. Como critério de inclusdo, foram consideradas potencialmente
elegiveis todas as criangas que tinham os quatro primeiros molares permanentes
erupcionados. As variaveis HMI (conforme os critérios propostos pela Academia
Europeia de Odontopediatria), carie dentaria (de acordo com o indice CPOD) e gengivite
foram coletadas. Além das varidveis clinicas, foi enviado aos pais um questionario
autoaplicavel com perguntas sobre fatores socioecondmicos. Para analise dos dados,
utilizou-se Regressao de Poisson com abordagem hierdrquica. Ao total, 513 criangas
foram incluidas no presente estudo. A prevaléncia de HMI foi de 19%. A média de idade
foi de 11 anos. A HMI esteve associada a carie dentaria. Criangas cujos pais tinham mais
anos de estudo e renda familiar mensal maior apresentaram menores indices CPOD. A
varidvel chefe da familia também apresentou associa¢do significativa com carie.
Considerando os fatores distais e proximais, a HMI, juntamente com os fatores
socioecondmicos, esteve associada a carie dentdria. O segundo artigo, intitulado “Molar
incisor hypomineralization and oral health-related quality of life: A systematic review
and meta-analysis”, avaliou a influéncia da HMI na qualidade de vida associada a saude
bucal. Foi definida uma questdo de pesquisa e realizada a busca nas bases de dados
PubMed/MEDLINE, Scopus, Trip, Web of Sciense, Embase e Lilacs, sem restri¢gdo de
ano de publicacdo e idioma. A presente revisdo foi conduzida de acordo com as diretrizes
propostas pelo PRISMA e registrada no Prospero. Em relacdo aos critérios de
elegibilidade, incluiram-se estudos observacionais que avaliaram a associa¢ao entre HMI
e qualidade de vida, e excluidos os estudos que ndo utilizaram ferramentas validadas ou
estudos que nao possuiam grupo controle. Dois revisores selecionaram
independentemente os estudos e extrairam os dados. O risco de viés dos estudos incluidos
foi avaliado por meio da ferramenta Newcastle-Ottawa adaptada para estudos
observacionais. Realizaram-se 2 meta-analises usando modelo de efeitos aleatorios, uma
considerando o escore global e outra considerando dominios especificos. De um total de
1.771 estudos potencialmente elegiveis, 11 foram selecionados para leitura na integra, 5
foram incluidos na revisdo sistematica e 3 estudos foram incluidos na meta-analise. O
risco de viés variou de moderado a baixo. Criancas com HMI tiveram uma prevaléncia
27% maior de impacto negativo sobre qualidade de vida associada a satde bucal; no
entanto, ndo houve diferenga significativa (RP 1.27; IC 95% 0.68 — 2.36) no escore global,
nem nos dominios especificos. Dessa forma, a qualidade de vida parece ndo ser afetada
pela HML



ABSTRACT

The present master dissertation is composed by two scientific articles. The first of them,
“Molar-incisor hypomineralization and dental caries: A hierarchical approach in a
populational-based study” evaluated the association of molar incisor hypomineralization
(MIH) with dental caries. To investigate this association, an epidemiological survey was
carried out in a city in the south of Brazil, between April and December 2019. Sampling
was carried out by conglomerate, through the drawing of classes from public schools. As
an inclusion criterion, all children who had erupted four first permanent molars were
considered potentially eligible. The variables MIH (according to the criteria proposed by
the European Academy of Pediatric Dentistry), dental caries, (according to the DMFT
index) and gingivitis were collected. In addition to the clinical variables, a self-
administered questionnaire with questions related to socioeconomic factors was sent to
the parents. For data analysis, was used Poisson regression with a hierarchical approach.
In total, 513 children were included in the present study. The prevalence of MIH was
19%. The average age was 11 years. MIH was associated with dental caries. Children
whose parents had more years of schooling and higher monthly family income had lower
DMEFT rates. The householder variable also showed a significant association with dental
caries. Considering the distal and proximal factors, MIH, together with socioeconomic
factors, was associated with dental caries. The second article entitled “Molar incisor
hypomineralization and oral health-related quality of life: A systematic review and meta-
analysis” assessed the influence of MIH on the quality of life associated with oral health.
A research question was defined and the search was performed in the PubMed /
MEDLINE, Scopus, Trip, Web of Sciense, Embase and Lilacs databases, with no
restriction on year of publication and language. This review was conducted in accordance
with the guidelines proposed by PRISMA and registered with Prospero. Regarding the
eligibility criteria, observational studies that evaluated the association between MIH and
quality of life were included, and studies that did not use validated tools or studies that
did not have a control group were excluded. Two reviewers independently selected the
studies and extracted the data. The risk of bias of the included studies was assessed using
the Newcastle-Ottawa tool adapted for observational studies. Two meta-analysis were
performed using a random effects model, one considering the global score and the other
considering specific domains. Of a total of 1.771 potentially eligible studies, 11 were
selected for full reading, 5 were included in the systematic review and 3 studies were
included in the meta-analysis. The risk of bias varied from moderate to low. Children
with MIH had a 27% higher prevalence of negative impact on quality of life associated
with oral health; however, there was no significant difference (PR 1.27; 95% CI 0.68 —
2.36) in the global score, nor in the specific domains. Thus, the quality of life does not
seem to be affected by MIH.
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1. INTRODUCAO

A Hipomineralizacdo Molar Incisivo (HMI) ¢ definida como um defeito
qualitativo de desenvolvimento do esmalte dentério, de origem sistémica, que afeta os
primeiros molares permanentes, podendo também, afetar os incisivos permantes. Esse
defeito de esmalte estd associado a uma desordem que ocorre durante a fase de
mineralizagdo da amelogénese (WEERHEIIM; JALEVIK; ALALUUSUA, 2001). A
HMI se apresenta, clinicamente, como uma opacidade demarcada com bordas distintas
do esmalte normal adjancente, com coloragdo que varia do branco-creme ao amarelo-
acastanhado, geralmente com manifestagdo assimétrica. Essas opacidades no esmalte
afetado, em casos mais severos, podem romper em razdo das forgas mastigatorias,

gerando fraturas pos-irruptivas (WEERHEIJM, 2003).

A Academia Europeia de Odontopediatria (EAPD) padronizou, em 2003, os
critérios para diagnostico da HMI, considerando a presenca de opacidade demarcada,
quebra de esmalte pos-eruptiva, presenga de restauracdao atipica e extracdo de molar
devido a HMI (WEERHEIIM, 2003). Mesmo ap6s a definicao destes critérios, as taxas
de prevaléncia tém apresentado uma variagao significativa. Os estudos variam entre 2.9%
a 40.2%, de acordo com cada regido (DE DEUS MOURA DE LIMA et al., 2015;
GARCIA-MARGARIT et al., 2014; JURLINA et al., 2020; SOVIERO et al., 2009;
THAKUR et al., 2020; TOURINO et al., 2016; Y1 et al., 2020). A prevaléncia mundial
reportada € de 14.2% (ZHAO et al., 2018).

Incialmente, a HMI foi definida para molares e incisivos permanentes. Em 2008,
o mesmo defeito foi descrito para dentes deciduos (ELFRINK ef al., 2008), sendo
considerado presente quando afeta pelo menos um dos segundos molares deciduos,
podendo também, afetar caninos deciduos. Estudos tém mostrado que a presenca de
opacidades demarcadas na denticao decidua pode ser preditora para HMI na denti¢ao
permanente (DA SILVA FIGUEIREDO SE et al., 2017; GAROT et al., 2018). A fase de
mineralizacdo do esmalte dos segundos molares deciduos e primeiros molares
permanentes se sobropde, sendo que se um fator de risco ocorreu durante este periodo de
sobreposi¢do, a hipomineralizagcdo pode ocorrer simultaneamente na denti¢do primaria e

permanente (ELFRINK ez al., 2012).



A etiologia da hipomineralizagcdo ainda ndo estd completamente elucidada. A
maioria dos estudos reportam fatores de risco que ocorrem desde o perido gestacional até
os primeiros anos de vida (FATTURI et al., 2019), considerando como uma alteracao de
origem multifatorial. Uma revisao sistematica investigou fatores pré-natais, peri-natais e
pos-natais, encontrando como fatores de risco stress e doenga materna durante a gestagao,
tipo e complicagdes no parto e febre e doengas respiratorias durante a primeira infincia
(FATTURI et al., 2019). Como muitos fatores de exposicdo nao acontecem de forma
unica, ¢ dificil isolar um fator especifico e determinar se esta diretamente associado com
HMI. Além disso, os estudos sobre a etiologia sdo observacionais retrospectivos, sujeitos
ao viés recordatdrio, portanto, os achados devem ser interpretados com cautela. Outros
trabalhos exploram a associacdo com fatores epigenéticos (TEIXEIRA et al., 2018).
Autores também demonstraram que polimorfismos em genes relacionados a resposta
imune podem interferir na amelogénese por meio da modulacdo dos genes envolvidos na

maturagdo do esmalte (BUSSANELI et al., 2019).

A maioria dos estudos tém utilizado o critério da EAPD para reportar HMI. Apesar
deste critério estar definido, os estudos diferem quanto a classificacdo da severidade das
lesdes. Alguns estudos reportam as lesdes como leve (opacidades sem necessidade de
tratamento), moderada (lesdes em esmalte) ou severa (lesdes que afetam esmalte e
dentina, restauracao atipica, e extragao por HMI) (DANTAS-NETA et al., 2018). Outros
autores classificam em leve (opacidades demarcadas) e severa (fraturas pds-eruptivas,
restauragdo atipica e e extragdo atribuida a HMI) (PORTELLA et al., 2019). A
heterogeneidade na classificacdo da severidade das lesdes dificulta comparacdes diretas

entre os estudos, além de impedir andlises globais em estudos de revisao.

A HMI tem sido associada como fator de risco para carie (GROSSI; CABRAL;
LEAL, 2017). Uma revisao sistematica avaliou essa relagao e embora tenha encontrado
associacdo entre HMI e carie, os estudos incluidos apresentaram limitagdes
metodoldgicas. Os autores também reportam a necessidade de estudos robustos que
investiguem essa associacdo (AMERICANO et al., 2017). Além disso, pacientes com
HMI apresentam diversas limitagoes envolvidas na teraputica devido a
hipersensibilidade, ansiedade, dificuldades com anestesia e falha das restauragdes
(GHANIM et al., 2017), o que pode afetar a satde oral e qualidade de vida dos pacientes
(PORTELLA et al., 2019).



10

Adicionalmente, a qualidade de vida associada a saude bucal (QVRSB) tem sido
investigada em pacientes com HMI (DANTAS-NETA et al., 2016; PORTELLA et al.,
2019). A QVRSB ¢ um constructo multidimensional, que reflete o conforto das pessoas
ao comer e se envolver em interagdes sociais, sua autoestima e satisfacao com a saude
bucal (LOCKER; ALLEN, 2007). A maioria dos estudos, embora tenha achado resultados
conflitantes, encontra impacto no dominio especifico saude oral (GUTIERREZ et al.,
2019; PORTELLA et al., 2019). Em fungdo da falta de consenso, a compilacdo de
resultados poderia mensurar a associacao entre HMI e QVRSB, a fim de compreender

como a qualidade de vida ¢ afetada pela HMI.

Nesse contexto, no presente estudo, serao apresentados dois artigos relacionados
a tematica da HMI. O primeiro, intitulado “Molar-incisor hypomineralization and dental
caries: A hierarchical approach in a populational-based study” que buscou identificar a
associagdo entre HMI e cérie dentéria por meio de uma abordagem hierarquica. E por fim,
o segundo artigo “Molar incisor hypomineralization and oral health-related quality of
life: A systematic review and meta-analysis” que avaliou a relagdo da HMI e a qualidade

de vida associada a saude bucal, por meio de uma revisdo sistematica.
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2. ARTIGO1

Molar-incisor hypomineralization and dental caries: A hierarchical approach in a

populational-based study

Este artigo serd submetido ao periddico Caries Research (ISSN 1421-976X) —
Fator de Impacto: 2.186 (2019); Qualis CAPES Al. As normas para publicacdo estdo
descritas no ANEXO B.
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Abstract

The last couple of decades has seen an increasing interest in molar-incisor
hypomineralization (MIH) studies. Hypomineralized defects can have several
consequences such as hypersensitivity, increased plaque accumulation, and consequently
higher caries risk. This cross-sectional study aimed to investigate the MIH prevalence and
the association with dental caries in schoolchildren from a city in southern Brazil. A
random cluster sample of 513 schoolchildren enrolled in public schools was selected.
Clinical examinations were performed considering MIH (according to the European
Academy of Pediatric Dentistry criteria), dental caries (DMF-S) and gingivitis.
Socioeconomic, demographic and behavior variables were accessed by a specific
questionnaire which was sent to the child’s caregiver. Prevalence ratios (PR) were
estimated using Poisson regression analysis with robust variance through a hierarchical
approach (p<0.05). MIH and caries prevalence was 19.7% and 31.6%, respectively. The
mean schoolchildren age was 11.6 (£1.9) years. The caries prevalence was higher for
children with MIH (PR 1.39; 95% CI 1.05 — 1.85). Children of more than 12 years of age,
whose families received funds from social programs (PR 1.97 95% CI 1.47 — 2.64), and
children who did not have their mother or father as the head of the family (PR 1.56 95%
CI 1.06 — 2.30) presented a higher prevalence of dental caries. Our findings suggest that

schoolchildren with MIH are more likely to develop dental caries.

Key words: molar-incisor hypomineralization, dental caries, dental enamel hypoplasia.
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Introduction

Molar-incisor hypomineralization (MIH) is defined as a qualitative defect in the
enamel development which affects the first permanent molars, and can also affect
permanent incisors!. Several studies have evaluated the predictive factors of
hypomineralization as a multifactorial defect associated with gestational factors, diseases

in early childhood? and genetic factors>.

A systematic review found that the global prevalence of MIH is 14.2%, and ranged
from 0.5% to 40.2% between countries*. Different diagnostic criteria and the
heterogeneity of children’s age contribute to this difference. The MIH prevalence in

Brazil, in the same way as the global prevalence, also presents significant variability> .

Hypomineralization is clinically characterized by demarcated opacities which
vary in color from white to brown, showing clear and distinct borders with the sound
enamel'. Hypomineralized enamel is more porous than normal enamel®. Lower enamel
strength can lead to post-eruptive fractures which predispose to plaque accumulation and
caries. Plaque accumulation is also favored by lack of proper biofilm control due to
hypersensitivity of the affected teeth®. It has been evidenced that there is a significant
association between MIH and caries. Both the DMF index and caries prevalence were
higher in children with MIH than in children without MIH!°. However, due the low
quality of the included studies, the literature still lacks well-designed studies which

robustly investigate this association'’.

Considering the relevance to increase the knowledge on the clinical impact of
MIH defects on oral health, the aim of the present study was to investigate the MIH
prevalence and the association between MIH and dental caries in schoolchildren of a city
in southern Brazil. The conceptual hypothesis is that children with MIH were more likely

to develop dental caries.

Material and Methods

This study was reported according to the “Strengthening the Reporting of
Observational Studies in Epidemiology” (STROBE) guidelines.

Ethical Considerations
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The study was conducted in accordance with the Ethical Standards of the
Resolution on the National Council on Ethics in Research (no. 466/2012 and no.
510/2016) and the Helsinki Declaration (2008). The local Research Ethics Committee
approved the research protocol (no. 2.632.694). Parents or guardians signed a written

informed consent form and schoolchildren signed the assent form.

Study design, sample size, and participants

A cross-sectional study was conducted with schoolchildren from the 1% to the 9
year enrolled in public elementary schools in the city of Estancia Velha. The city is
located in the South region of Brazil (Rio Grande do Sul state), and has a population of
42,574 inhabitants (IBGE, 2010), presenting a human development index of 0.808'!. The
city has 19 elementary schools with 6,467 children aged between 5 and 14 years (IBGE,
2010).

The sample size was calculated using Power and Sample Size Software,
considering the difference between the dental caries and MIH averages of a previous
study'?. A significance level of 5% and power of 80% were used, requiring at least 472
participants. Considering eventual losses or incomplete data, 10% was added to the

sample size, resulting in 519 participants.

The sampling process used a cluster randomization; first, the schools were
selected, followed by the class, while the classes were randomly selected by respecting

the proportion of students who were enrolled in each school (www.randomizer.org).

Schoolchildren had to present all permanent incisors and erupted first permanent molars
to be included in study, and to not be using any fixed orthodontic appliances at the

evaluation time.
Data Collection

Data collection occurred in the period from April 2019 to December 2019. All
exams were performed at schools and followed the international criteria standardized by
the World Health Organization for oral health surveys (WHO, 2013). The
schoolchildren received toothbrushing instructions by a dental undergraduate student
before the clinical examinations. Then, the schoolchildren sat on a chair and leaned back,
resting the back of their heads on the examiner’s lap. The dental examination was realized

by two previously-trained and calibrated operators (A.S.A. and L.I.LL.B.) assisted by
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dental undergraduate students. A flat dental mirror (Duflex, SS White, Brazil), a ball-
point probe (WHO-621, Trinity, Brazil), and gauze swab were used under artificial
lighting (desk lamp model Pelican, Startec127V, Brazil) for the dental examination. All

the teeth were examined after being dried by a gauze swab.

The clinical examination registered dental caries according to the decayed,
missing, and filled teeth index (DMF-T)!3. In addition, the schoolchildren were diagnosed
with MIH (categorized as present or absent) when at least one first permanent molar was
affected (presented a marked opacity, post-eruptive fracture, the presence of atypical
restoration, or exodontia which was attributable to MIH), with or without the involvement
of the permanent incisors, according to the EAPD criteria’. Gingivitis was also assessed

and considered as present when there was 10% or more bleeding sites'*.

Demographic, socioeconomic and behavior data were collected by a self-
administered questionnaire specifically developed for this study containing the following
information: caregiver education, receipt of social program (family allowance), family
structure, the degree of kinship to the child, date of birth and age of the child, and number
of dental visits in the last semester. The questionnaire was answered by the child’s
caregiver. Age was dichotomized by the median. The caregiver’s education level was
collected in years and categorized in < 8 and > 8 years of formal education. The Family

Allowance program was used as a family monthly income proxy.
Calibration exercise

The researchers (A.S.A., L.I.L.B.) were trained and calibrated prior to starting the
study. In the first moment, a 2-hour lecture and theoretical discussion about data
collection for caries diagnosis, criteria and MIH diagnosis was performed. The possible
differential diagnoses for MIH, such as amelogenesis, fluorosis and enamel hypoplasia
were discussed. In the second moment, the researchers were tested for diagnosis using
clinical images. Lastly (for calibration purpose), 10 patients under treatment at the
University Dental Clinic (Children and Youth Dental Clinic - Federal University of Rio
Grande do Sul, Porto Alegre — Brazil) were examined (under the same conditions as
mentioned above) by the researchers and compared with the exams performed by an
experienced specialist in Pediatric Dentistry (Professor of Pediatric Dentistry). Cohen’s

kappa coefficient inter-examiner calibration was 0.90 (A.S.A.) and 0.86 (L.I.LL.B.) for



17

MIH, 0.89 (A.S.A.) and 0.91 (L.I.L.B.) for dental caries. The researchers were calibrated

again when 50% of the sample was reached, and reproducibility was considered adequate.
Pilot Study

A total of 30 schoolchildren from the largest school who did not participate in the
study were selected by convenience sampling to participate in the pilot study. The pilot
study confirmed the original design, with it not being necessary to make any

modifications to the study.
Data Analysis

Data analysis was performed using the Stata 14.0 program (Stata Corp., College
Station, TX, USA). The presence of dental caries was set as the main outcome of this
study. Descriptive statistics were used to describe the demographic, socioeconomic and
clinical characteristics of the sample. Multivariate Poisson regression analysis with robust
variance were performed to evaluate the association among predictor variables in the
presence of dental caries, considering a fixed effect and random intercept. An adjusted
analysis following a hierarchical approach was performed!>, considering model 1 (“empty
model”); model 2 included demographic and socioeconomic characteristics; model 3 was
composed of model 2 plus clinical variables. Model fit was assessed according to
deviance (-2loglikelihood). Variables with p<0.20 in the unadjusted analyses were
included in the adjusted model. Age and gender variables were included by theoretical
criterial>. The results are presented in prevalence ratios (PR) and a respective 95%

confidence interval (95% CI).

Results

A total of 560 schoolchildren were invited to participate in the study and 513
agreed to participate (91.6%). No participants were excluded. The average age of the
students was 11.6 (£1.9) years. Table 1 shows the sample characteristics. The prevalence
of MIH and dental caries was 19.7% and 31.6%, respectively. Based on clinical signs of
MIH, the most frequent were demarcated opacities (71.3%), following by post-eruptive

fractures (14.8%) and atypical restorations (13.9%).

The unadjusted Poisson regression analysis is shown in Table 2. Schoolchildren

of more than 12 years of age, children whose families received funds from social
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programs and children who did not have their mother or father as head of the family (the
family nucleus is not formed by the main guardian — father or mother) were associated to
dental caries. Children with MIH presented more prevalence of dental caries (PR: 1.42

95% CI: 1.08 — 1.88).

Table 3 presents the adjusted regression models. After the adjustments, the
variables which remained significantly associated with the outcome were age, social
program, main head of the family, and MIH. In model 2, schoolchildren whose family
received social program and children who did not have their mother or father as head of
the family presented more prevalence of dental caries. In model 3, presence of MIH was

associated with dental caries (PR: 1.39 95% CI: 1.05 — 1.85).
Discussion

The presented study investigated the association between MIH and dental caries
in schoolchildren. The hypothesis that schoolchildren with MIH were more likely to
develop dental caries was confirmed. A hierarchical approach for modeling the variables
was used in the adjusted analysis, as it was possible to avoid underestimating a distal
factor on the outcome using this analysis'¢. To the best of our knowledge, this is the first
study which investigated this association as well as MIH prevalence in a region in the
South of Brazil. Beyond being associated with MIH, dental caries also influenced by

demographic and socioeconomic factors.

The association between MIH and dental caries has been studied recently
[Americano et al., 2017; Grossi et al., 2017]. The hypomineralized enamel surface is more

porous compared to sound enamel '8

, which contributes to greater biofilm accumulation,
thus allowing demineralization'®. In addition, teeth with MIH may present
hypersensitivity®’. It has been speculated that the porosity in the enamel enables bacteria
entrance into the dentinal tubules, which can cause pulp inflammation®!. The consequence
of hypersensitivity leads to important aspects such as difficulty in effective local
anesthesia and the lack of brushing, with the latter being capable of increasing caries

risk?°, which in turn can result in development and rapid caries progression.

The longer exposure time of the affected tooth to the oral environment, the greater
the chance of post-eruptive fractures, favoring caries risk'®. This factor may have
contributed to the association found in the present study, since most children evaluated

were 10 years old or older. Another case-control study demonstrated that children whose
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molars were affected by MIH had greater caries incidence when compared to molars
without MIH'2. These data corroborate our findings which indicate that MIH is associated

with higher caries prevalence.

It has been shown that teeth with MIH presented a higher frequency of restorative
procedures than teeth without MIH??. The difficulty in adhesion is probably due to the
affected enamel having lower mineral concentration, disorganized crystalline structure,
higher carbonate content and lower calcium-phosphate ratio?®. The mechanical
properties, hardness and elasticity modulus of hypomineralized enamel also appear to be
lower than those of sound enamel. Another study reported that the failure of phosphoric
acid to create etching patterns in MIH teeth can break the bond compared with sound

enamel?*.

The MIH prevalence found in the present study is similar to the overall prevalence
found in South America (18%) in a recent systematic review*. This prevalence is close to
studies which used the same criteria (18.4%; 16.2%; 19.7%)%2>2°, In addition, the MIH
prevalence found can be associated to a higher prevalence of respiratory disease due to

humid subtropical climate of the South region of Brazil?’ %,

Recent studies suggested that distal determinants, and not only biological risk
factors, influence the outcome and should also be considered in the analysis*® in order to
obtain more robust and complete results. Socioeconomic factors, such as social program
receipt, were also associated with dental caries in the present study. We considered the
social program receipt (family allowance) as family monthly income proxy, since this
Program is a Conditional Cash Transfer Program intended to help emancipate
socioeconomically vulnerable families’!, considering that these families present low
monthly income. Some authors found a difference in the caries prevalence in relation to
socioeconomic factors, where adolescents from a lower socioeconomic background and
poor school context had higher means of dental caries over time*?, corroborating the
present findings. Thus, strategies aimed at minimizing economic disparities are

indispensable for improving oral health.

Children in which the family nucleus or the head of the family is not formed by
the main guardian (father or mother) had a higher prevalence of dental caries in the
present study. Although there is no solid evidence to thoroughly investigate the
relationship between dental caries and the head of the family, the fact that children cared
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for by another person other than a mother may indirectly reflect a family breakdown, or
less social support. This factor can contribute to worse oral health outcomes**, in addition
to a lower frequency of toothbrushing®, which explains the significant association in the

present study.

This study has some limitations, such as only considering public schools. The
cross-sectional design also prevents establishing a causal relationship between predictor
and outcome, therefore longitudinal studies are recommended. However, the present
study presents strengths such as considering demographic, socioeconomic, behavioral
and biological variables, considering that investigations encompassing these factors are
important in schoolchildren, thus enabling to guide future strategies which promote

improved oral healthcare in order minimize the impacts of diseases.

Conclusion

Children with MIH have are more likely to present dental caries. Age, receipt of
a social program and the main head of the family were also associated with dental caries

experience in schoolchildren.

Bullet Points:

e The importance to early diagnosis and follow-up children with molar-incisor
hypomineralization.

e Factors associated with dental caries such as, age, receipt of a social program, and
the main head of the family, should be considered in the dental caries risk analysis

in schoolchildren.

References

1. Weerheijm KL, Jélevik B, Alaluusua S. Molar-Incisor Hypomineralisation.

Caries Res. 2001;35:390-391.

2. Fatturi AL, Wambier LM, Chibinski AC, et al. A systematic review and meta-



10.

11.

12.

21

analysis of systemic exposure associated with molar incisor hypomineralization.

Community Dent Oral Epidemiol. 2019;47:407-415.

Bussaneli DG, Restrepo M, Fragelli CMB, et al. Genes Regulating Immune
Response and Amelogenesis Interact in Increasing the Susceptibility to Molar-

Incisor Hypomineralization. Caries Res. 2019;53:217-227.

Zhao D, Dong B, Yu D, Ren Q, Sun Y. The prevalence of molar incisor
hypomineralization: evidence from 70 studies. /nt J Paediatr Dent. 2018;28:170-
179.

Portella PD, Menoncin BLV, Souza JF, Menezes JVNB, Fraiz FC, Assungdao LR
da S. Impact of molar incisor hypomineralization on quality of life in children
with early mixed dentition: A hierarchical approach. Int J Paediatr Dent.

2019;29:496-506.

Fragelli C, Barbosa TS, Bussaneli DG, Restrepo M, Cordeiro RCL, Santos-Pinto
L. Aesthetic perception in children with molar incisor hypomineralization. Eur

Arch Paediatr Dent. 2021;22:227-234.,

Farias L, Laureano ICC, Fernandes LHF, et al. Presence of molar-incisor
hypomineralization is associated with dental caries in Brazilian schoolchildren.

Braz Oral Res. 2021;35:¢e13.

Fagrell TG, Dietz W, Jilevik B, Norén JG. Chemical, mechanical and
morphological properties of hypomineralized enamel of permanent first molars.

Acta Odontol Scand. 2010;68:215-222.

Weerheijm KL, Duggal M, Mejare I, et al. Judgement criteria for molar incisor
hypomineralisation (MIH) in epidemiologic studies: a summary of the European

meeting on MIH held in Athens, 2003. Eur J Paediatr Dent. 2003;4:110-113.

Americano GCA, Jacobsen PE, Soviero VM, Haubek D. A systematic review on
the association between molar incisor hypomineralization and dental caries. Int J

Paediatr Dent. 2017;27:11-21.
IBGE. Estimativas de Populacao dos municipios para 2018. Agéncia de Noticias.

Grossi JDA, Cabral RN, Leal SC. Caries Experience in Children with and

without Molar-Incisor Hypomineralisation: A Case-Control Study. Caries Res.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

22

2017;51:419-424.

World Health Organization. Oral Health Surveys - Basic Methods 5th edition.
WHO.

Trombelli L, Farina R, Silva CO, Tatakis DN. Plaque-induced gingivitis: Case
definition and diagnostic considerations. J Periodontol. 2018;89:S46-S73.

Victora CG, Huttly SR, Fuchs SC, Olinto MT. The role of conceptual
frameworks in epidemiological analysis: a hierarchical approach. Int J Epidemiol.

1997;26:224-227.

Newton JT, Bower EJ. The social determinants of oral health: new approaches to
conceptualizing and researching complex causal networks. Community Dent Oral

Epidemiol. 2005;33:25-34.

Fatturi AL, Menoncin BL, Reyes MT, et al. The relationship between molar
incisor hypomineralization, dental caries, socioeconomic factors, and
polymorphisms in the vitamin D receptor gene: a population-based study. Clin

Oral Investig. 2020;24:3971-3980.

Kosma I, Kevrekidou A, Boka V, Arapostathis K, Kotsanos N. Molar incisor
hypomineralisation (MIH): correlation with dental caries and dental fear. Eur

Arch Paediatr Dent. 2016;17:123-129.

Farah RA, Swain M V., Drummond BK, Cook R, Atiech M. Mineral density of
hypomineralised enamel. J Dent. 2010;38:50-58.

Raposo F, de Carvalho Rodrigues AC, Lia EN, Leal SC. Prevalence of
Hypersensitivity in Teeth Affected by Molar-Incisor Hypomineralization (MIH).
Caries Res. 2019;53:424-430.

Fagrell TG, Lingstrém P, Olsson S, Steiniger F, Norén JG. Bacterial invasion of
dentinal tubules beneath apparently intact but hypomineralized enamel in molar
teeth with molar incisor hypomineralization. /nt J Paediatr Dent. 2008;18:333-
340.

Kotsanos N, Kaklamanos EG, Arapostathis K. Treatment management of first
permanent molars in children with Molar-Incisor Hypomineralisation. Eur J

Paediatr Dent. 2005;6:179-184.



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

23

Jélevik B. Enamel hypomineralization in permanent first molars. A clinical,

histo-morphological and biochemical study. Swed Dent J Suppl. 2001;149:1-86.

Bozal CB, Kaplan A, Ortolani A, Cortese SG, Biondi AM. Ultrastructure of the
surface of dental enamel with molar incisor hypomineralization (MIH) with and

without acid etching. Acta Odontol Latinoam. 2015;28:192-198.

de Lima M de DM, Andrade MJB, Dantas-Neta NB, et al. Epidemiologic Study
of Molar-incisor Hypomineralization in Schoolchildren in North-eastern Brazil.

Pediatr Dent. 2015;37:513-519.

da Costa Silva CM, Ortega EMM, Mialhe FL. The Impact of Molar-Incisor
Hypomineralisation on Dental Caries in Permanent First Molars: A Prospective

Cohort Study. Oral Health Prev Dent. 2017;15:581-586.

Zacaron D, Roncada C, Molin RSD, Jones MH, Pitrez PC. Prevalence and impact
of asthma in schoolchildren in the city of Caxias do Sul-RS. J Pediatr (Rio J).
2020;96:479-486.

Chatkin MN, Menezes AMB. Prevalence and risk factors for asthma in
schoolchildren in southern Brazil. J Pediatr (Rio J). 2005;81:411-416.

Sousa CA de, César CLG, Barros MB de A, Carandina L, Goldbaum M, Pereira
JCR. Prevalence of asthma and risk factors associated: population based study in
Sdo Paulo, Southeastern Brazil, 2008-2009. Rev Saude Publica. 2012;46:825-
833.

Reyes LT, Knorst JK, Ortiz FR, Mendes FM, Ardenghi TM. Pathways
influencing dental caries increment among children: A cohort study. Int J

Paediatr Dent. 2021;31:422-432.

Petrola KAF, Bezerra {B, De Menezes EAV, Calvasina P, De Lima Saintrain
MYV, Vieira-Meyer APGF. Provision of oral health care to children under seven
covered by Bolsa Familia Program. Is this a reality? PLoS One. 2016;18
e0161244.

Ortiz AS, Tomazoni F, Knorst JK, Ardenghi TM. Influence of socioeconomic
inequalities on levels of dental caries in adolescents: A cohort study. /nt J

Paediatr Dent. 2020;30:42-49.



33.

34.

24

Vettore M V., Ahmad SFH, Machuca C, Fontanini H. Socio-economic status,
social support, social network, dental status, and oral health reported outcomes in

adolescents. Eur J Oral Sci. 2019;127:139-146.

Levin KA, Currie C. Adolescent toothbrushing and the home environment:
Sociodemographic factors, family relationships and mealtime routines and

disorganisation. Community Dent Oral Epidemiol. 2010;38:10-18.



25

Table 1. Sample distribution of overall dental caries scores according to socioeconomic,
demographic, and clinical characteristics of the sample.

Dental Caries

3 0,
Variables n (%) mean (SD)
Demographic and socioeconomic
Sex
Female 281 (54.8) 0.7 (1.3)
Male 232 (45.2) 0.6 (1.1)
Age
<12 years 259 (50.5) 0.4 (0.9)
> 12 years 254 (49.5) 0.8 (1.4)
Social Program
No 440 (89.9) 0.6 (1.2)
Yes 49 (10.1) 1.1(1.4)
Caregiver education
< 8 years 260 (54.39) 0.6 (1.3)
> 8 years 218 (45.61) 0.7 (1.1)
Head of the family
Wife 179 (37.4) 0.6 (1.1)
Husband 246 (51.5) 0.7 (1.3)
Other 53 (11.1) 0.6 (0.9)
Behavioral variable
Dental visit in the last 6 months
Yes 298 (89.0) 0.7 (1.3)
No 37 (11.0) 0.4 (0.9)
Clinical variables
MIH
No 412 (80.3) 0.6 (1.2)
Yes 101 (19.7) 0.7 (1.0)
Gingivitis
No 160 (31.2) 0.6 (1.1)
Yes 353 (68.8) 0.6 (1.2)

Values lower than 513 due to missing data.

SD, standard deviation.
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Table 2. Unadjusted assessment of socioeconomic, demographic, clinical variables associated
with presence of dental caries (Poisson regression with robust variance).

Variables PR (95% CI) P-value

Demographic and socioeconomic

Sex

Female 1

Male 0.94 (0.73 - 1.22) 0.667
Age

<12 years 1

> 12 years 1.44 (1.11 - 1.87) 0.006
Social Program

No 1

Yes 1.80 (1.33 —2.44) <0.001
Caregiver education

< 8 years 1

> 8 years 1.13 (0.86 — 1.47) 0.364
Head of the family

Wife 1

Husband 1.21 (0.90 — 1.63) 0.194

Other 1.58 (1.07 — 2.34) 0.020
Behavioral variable
Dental visit in the last 6 months

Yes 1

No 0.57 (0.28 — 1.14) 0.115
Clinical variables
MIH

No 1

Yes 1.42 (1.08 — 1.88) 0.011
Gingivitis

No 1

Yes 0.98 (0.74 - 1.29) 0.923

PR, prevalence ratio; 95% CI, 95% confidence intervals;
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Table 3. Poisson regression with robust variance on the association between socioeconomic,

demographic, clinical variables and presence of dental caries.

Variables Model 1* Model 2P Model 3¢
PR (95% CI) PR (95% CI) PR (95% CI)

Fixed component
Intercept 0.31(0.27 - 0.35) 0.21 (0.15-0.28) 0.19 (0.14 - 0.27)
Demographic and socioeconomic
Sex

Female 1 1

Male 0.85(0.65—-1.11) 0.85(0.65-1.11)
Age

<12 years 1 1

> 12 years 1.47(1.12-1.93) * 1.47(1.12-1.93) *

Social Program

No 1 1

Yes 1.97 (147 -2.64) * 1.97 (147 -2.64) *
Head of the family

Wife 1 1

Husband 1.26 (0.94 — 1.69) 1.26 (0.94 — 1.69)

Other 1.56 (1.06 —2.30) * 1.56 (1.06 —2.30) *
Clinical variables
MIH

No 1

Yes 1.39 (1.05-1.85) *

Random component

Deviance (— 2 log likelihood) 697.46 631.45

628.36

®Model 1: empty model, unconditional model.

®Model 2: adjusted for demographic and socioeconomic variables.
¢Model 3: adjusted for clinical variables.

PR, prevalence ratio; 95% CI, 95% confidence intervals; * p < 0.05
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Abstract

The association between molar incisor hypomineralization (MIH) and oral health-related
quality of life (OHRQoL) is still not well established. The aim of this review was to
investigate the impact of MIH on the OHRQoL in children and
adolescents, by synthesizing the available evidence. The literature was screened via
PubMed/MEDLINE, Scopus, Web of Science, Embase, Trip and Lilacs databases until
November 2020. Two independent reviewers selected the studies, extracted the data and
assessed the bias risk, using Newcastle-Ottawa Scale. The meta-analysis was performed
to obtain pooled estimates of prevalence ratio (PR) with 95% confidence intervals (CI).
The data search identified 1.771 records. After applying eligibility criteria, 5 studies were
included in this systematic review and 3 in the meta-analysis. Only two studies considered
the MIH severity in the adjusted analysis. Most studies presented low risk of bias.
Children with MIH had a 27% higher prevalence of negative impacts on OHRQoL;
however, the association was not significant (PR 1.27; 95% CI 0.68 — 2.36). In
conclusion, our findings suggest that the presence of MIH is not related whit poorer scores
of OHRQoL in children and adolescents. Prospective cohort studies are recommended to

understand if the impact of MIH changes with time.

Key-words: Molar-Incisor Hypomineralization, Quality of life, Oral health, Systematic

review.
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Introduction

Molar incisor hypomineralization (MIH) is defined as a qualitative demarcated
enamel defect of tooth enamel affecting at least one first permanent molar, and may also
affect permanent incisors, being the prtesence in molars, mandatory of the condition’.
Less frequently, MIH-like defects have been described in permanent canines, premolars
and in second primary molars (hypomineralized second primary molar)?. Teeth that
present MIH have a demarcated opacity with defined limits and can cause post-eruptive
breakdown according to the severity>.

The MIH prevalence varies from 2% to 40% worldwilde*. According to a
systematic review that evaluated possible risk factors, none of the potential factors
analyzed presented convincing causality, besides the available evidence being weak®.
Studies concluded that the etiology is likely to be multifactorial® and other study suggests
investigating the biological and genetic factors’.

Although MIH still has an unknown etiology, the association with dental
problems, such as pain, difficulties in chewing, hypersensitivity, a greater probability of
developing caries and recurrent dental treatment needs are consensus in the literature®®.
In addition, in the last decade studies have reported a greater impact on the oral health
quality of life (OHRQoL) in patients with MIH and other enamel defects'®!'2. The
OHRQoL has been defined as a multidimensional construct, which reflects people's
comfort when eating and engaging in social interactions, their self-esteem, and their
satisfaction with their oral health!3.

Studies evaluating MIH have indicated whether this condition has an impact on
OHRQoL of children and adolescents'®. The results, however, are conflicting. The
clarification of this issue could contribute to the identification of oral problems that should
be prioritized in the planning and definition of cost-effective prevention and treatment
strategies on both the individual and collective levels. Therefore, the aim of this study
was to perform a systematic review and meta-analysis to investigate the impact of MIH
on the OHRQoL of children and adolescents. We hypothesized that individuals with highs
levels of MIH are more likely to report poorest scores of OHRQoL.

Methods
This study was performed according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis'> (PRISMA) and recorded in the International
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Prospective Register of Systematic Reviews (PROSPERO: protocol number:
CRD42020200797).

Focused PECOS strategy

The following research question was determined to access the literature and built
the search strategy: “Does the molar incisor hypomineralization impacts on the OHRQoL
in children and adolescents?” It was performed through the PECO strategy: Population
(P): children and adolescents; exposure (E): patients with MIH; comparison (C): patients

without MIH; outcome (O): OHRQoL; (S): epidemiological studies.

Search Strategy

A comprehensive literature search was performed through PubMed/MEDLINE,
Scopus, Web of Science, Embase, Trip and Lilacs databases. The literature was screened
until November 2020, with no restriction of language or year of publication. The subject
search used a combination of controlled vocabulary and text words based on the search
strategy in the PubMed/MEDLINE and adapted for other databases (Table 1). The results

of searches of various databases were cross-checked to locate and eliminate duplicates.

Eligibility criteria

The inclusion criterion was observational studies that evaluated the impact of the
MIH on the OHRQoL in children and adolescents. The exclusion criteria were: 1) studies
that did not use a validated clinical criterion to evaluate MIH; 2) did not consider a
validated parameter to measure OHRQoL; 3) studies that did not present control group

(without MIH).

Screening and selection

Two authors (JKK and LILB) independently screened the titles and abstracts of
publications identified by the electronic search. The inter-examiner reliability calculation
was tested on 10% of the papers and indicated excellent agreement (Kappa = 1.00). In the
second moment, de same authors evaluated the full-text articles selected, following
exclusion criteria. The reference lists of included studies in this step were also evaluated.

Disagreements were resolved by discussion with a third author (TMA).

Data extraction
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Two authors (JKK and LILB) independently extracted publication details
(authors, year of publication, country and language), sample characteristics (sample size
and age of participants), MIH clinical criterion, MIH severity classification, MIH
prevalence, OHRQoL scale and main outcome information. Data considered important,

not available in the papers, were requested to the authors by email.

Assessment of the risk of bias

According to the Newcastle-Ottawa Scale (NOS)'S, two reviewers (JKK and
LILB), conducted the risk of bias assessment independently. In this systematic review, it
was used a modified version for assessing cross-sectional studies'”. The NOS assesses
the methodological quality of the primary study in three categories: selection of the study
groups (maximum four stars), the comparability of the groups (maximum two stars), and
the outcome (maximum three stars)!’. To assess the risk of bias in a quantitative way,
each category was classified in low, moderate and high risk, according to the sum of the
number of stars of the three categories. Studies with seven or more stars were considered
as low risk, studies with less than seven and more than four stars were considered as
moderate risk and studies with less than four stars were considered as high risk of bias'®.

Studies with high risk of bias were be excluded from meta-analysis.

Data analysis

The prevalence of impact, severity level or general OHRQoL scores measured
with validated instruments was set as the main outcome. The predictor considered was
the presence or absence of MIH. If the study had classified more than one category (by
severity), the measure of the most severe category was collected. Meta-analysis was
performed to obtain pooled estimates using data from different studies that provided the
necessary information. The pooled measurements were converted into a log-binomial and
posteriorly transformed into the prevalence ratio (PR) with 95% confidence intervals
(CDHY. Global meta-analysis was performed according to overall scores and specific-
domains of questionnaires using random-effects model. Heterogeneity was evaluated
through the I? statistic. An I? of 0 to 40% was interpreted as unimportant and > 40% was

considered suggestive of moderate to considerable heterogeneity?’,

Results
Study Selection
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The search strategy identified 1.771 records. The search on the references of
selected papers did not retrieve any additional relevant paper. After exclusion of
duplicates, 1.708 studies were considered potentially eligible and were screened based on
title/abstract, in which 11 articles were selected for full text analysis. Finally, 5 studies

have met the eligibility criteria and were included in this systematic review (Figure 1).

Study Characteristics
All studies were published in English and were cross-sectional design. Two

1'%12" one in Mexico'4, one in Colombia®' and another in

studies were set in Brazi
Nigeria®2. The sample size ranged from 88 to 853 children across studies, and the age of
children varied from 6 to 16 years old. For MIH, all studies considered the criteria
proposed by the European Academy of Paediatric Dentistry (EAPD)? in which at least
one permanent first molar should present a marked opacity, post-eruptive fracture, the
presence of atypical restoration, or tooth extraction that was attributable to MIH. Two
studies considered the MIH severity in the adjusted analysis'®!%. In relation to the
instrument used to measure OHRQoL, four studies used Child Perception Questionnaire
(CPQ) in the validated versions in other languages (Brazilian Portuguese'®'?, Spanish'*
and Colombian?!) and according to the age of the sample (CPQz.10or CPQ1.14). One study??
used Oral Impact on Daily Performance Questionnaire (Child-OIDP). A more detailed

summary of the included studies is shown in Table 2.

Assessment of the risk of bias
The final assessment of the risk of bias was determined through the Newcastle-
Ottawa Scale adapted for cross-sectional studies!” and is shown in Table 3. Most

10,12,14,22

studies presented low risk of bias. Only one study?! presented moderate risk of

bias, once that not present answer rate and confounding factors did not controlled.

Meta-analysis

The pooled estimates of the association between MIH and OHRQoL of the studies

included in the meta-analysis (n = 3)!%!1%:14

had 27% higher prevalence of negative impacts on OHRQoL (PR 1.27; 95% CI 0.68 —

are presented in Figure 2. Children with MIH

2.36). However, this association was not statistically significant. According to specific-
domains of CPQ (Figure 3), the results were also no significant for oral symptoms (PR

1.95; 95% CI 0.92 — 1.97), functional limitations (PR 1.47; 95% CI 0.85 — 2.56),
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emotional well-being (PR 1.24; 95% CI1 0.73 —2.10) and social well-being (PR 1.32; 95%
CI10.61 —2.84). All analysis showed high heterogeneity (I> > 97%).

Discussion

The present systematic review is the first that summarized in a quantitative meta-
analysis the evidence from observational studies regarding the influence of MIH on
OHRQoL in children and adolescents. All studies included in the meta-analysis used the
Child Perceptions Questionnaire (CPQ)? for evaluating the quality of life. The CPQ scale
is a validated and specific tool for measure impacts in the OHRQoL in children and
contemplates 4 domains: “oral symptom,” “functional limitation”, “emotional well-
being”, and “social well-being”. The number of questions varies according to the version
and language. The total score is obtained through the sum of the scores of all questions,
and the higher the score, the greater the impact on the quality of life.

The global meta-analysis showed a higher prevalence of impact on OHRQoL in
children with MIH. Despite this higher prevalence, the association was not significant in
the meta-analysis, neither in general scores nor in specific domains, refuting our
conceptual hypothesis. A possible explanation for these findings is that in the included
studies, the majority of MIH lesions were of mild opacity!®!%!4, In this sense, despite
being present, these injuries may often not be perceived and do not impact the individuals'
daily lives, and consequently, their OHRQoL in general. Moreover, in the age group
addressed, individuals tend to be affected by other oral conditions, such as dental caries
24,25

and malocclusion

the impact of MIH.

, which can have a greater impact on their quality of life, overlapping

The enamel of teeth affected by MIH has greater porosity and less resistance when
compared to the enamel of sound teeth?®. This porosity is a result of the disorganization
of the enamel prisms, less distinct hydroxyapatite crystals and reduced mineral content?S.
The lower hardness of the enamel of teeth affected by MIH can result in post-eruptive
fracture when subjected to the masticatory effort, which can facilitate the accumulation
of plaque and consequently lead to dental caries’. Another important factor is the absence
of brushing due to due to hypersensitivity of the affected teeth?’, which explains the

Q'%1214 in three studies included.

association of oral symptoms in the domain’s CP
When the functional limitation domain of the CPQ questionnaire was evaluated

isolately, no significant association was found between MIH and OHRQoL in the meta-
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analysis. Some studies have suggested that older children present more severe MIH?® and
more prevalence of hipomineralized teeth that younger children®’, which may explain the
absence of association in the present review, since only one study'’ included children
with more than 10 years old.

The emotional and social well-being domains address such issues as “being
ashamed”, “worrying about what people think™, “not being so pretty” because of the teeth
and mouth, avoidance of smiling, and difficulties in relationships with other children. In
this context, the present review did not found a significant association in these domains,
which may be related to the nature of the questionnaire, since studies that utilized
sensitive tools for this outcome found a significant association in relation to aesthetic
outcomes and MIH*°.

Two studies®'??

were not included in the meta-analysis because did not present
the adjusted values, measure of the effect of the association between MIH and OHRQoL
and data inconsistency. Besides that, the direct association found in one study?! may be
overestimated due to the sampling process, moderate kappa coefficient values and
absence of adjusted analysis. In this context, it is important that future studies consider
these aspects in order to generate more robust results and more reproducible
methodologies. The use of a defined protocol available in the literature and criteria
validated will increase the quality of epidemiological studies of MIH.

The risk of bias was evaluated using the Modified Newcastle-Ottawa!’, and
grouped quantitatively'® as reported in other study®. As all studies included in the meta-

analysis had low risk of bias and the authors controlled confounding variables!'®!>!4,

SO
we believe that the result found was not influenced by some possible bias. In addition,
the selected studies did not report on any the sources of funding, and reported operator
training, as well the calibration values satisfactory of Cohen’s kappa coefficient for intra-
examiner!' %1214,

The heterogeneity of the included studies was considered high through I* test.
Although the studies are methodologically similar and used the same diagnostic criteria,
the high heterogeneity value may be explained by the difference in the sample number of
each study, prevalence MIH distinct, and by the limited number of studies. The meta-
analysis was performed used the random-effects model, which considers the studies'
weighted with the inverse of their variance and the with heterogeneity context, being a
better approach. In addition, differently from the MIH diagnostic criteria, the MIH

severity criteria used in the included studies were conflicting. This divergence may be



38

related to an absence of the defined index for severity, while de diagnostic criteria are
well defined by EAPD?, still be gaps in the literature in relation to of the better parameter
for classifying the MIH severity.

Although it was not possible to measure whether MIH severity impacts differently
on OHRQoL because only 2 studies presented adjusted data considering severity, we
believe that more severe injuries can have a greater impact than mild or moderate injuries.
In both studies, children with severe MIH has a greater negative impact on the oral
symptom and functional limitation domains than those without MIH!®!*. More studies
are needed to investigate the association between the MIH severity and its impact on
OHRQoL. Furtheremore, it is important to emphasize that the present review does not
have the presumption of moditying clinical decision-making. Although the meta-analysis
has shown no association, each case must be assessed individually, considering biological
and psychosocial aspects.

This systematic review has some limitations, such as the compilation of different
questionnaires according to age groups. Despite this, the tools were developed with the
same purpose and present the same domains, therefore, they measure the same

construct®

. Another limitation would be inherent to the study design, the data report the
perception in a single moment. Thus, longitudinal studies are needed to elucidate the
influence of MIH on OHRQoL in children and adolescents and how the impact of MIH

changes with time.

Conclusion
Our findings suggest that the presence of MIH is not associated with poorer
OHRQoL in children and adolescents, neither in general scores nor in specific domains.

However, the scientific evidence is still inconclusive for draw definitive conclusions.
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Figure 1. Flowchart of the screening process of studies included in the systematic
review and meta-analysis.
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Figure 2. A general meta-analysis of the association of MIH on the overall CPQ scores.
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Figure 3. A meta-analysis of the association of MIH according to the specific domains
of the CPQ.



Table 1. Eletronic databases searched and search strategies used in the systematic
review (up to November 2020).
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Database Search strategy used Hits
Pubmed/MEDLINE (((((((tooth, deciduous [MeSH Terms]) OR deciduous tooth) OR primary  1.287
(https://www.ncbi.nl dentition) OR primary tooth)) OR Dentition, Permanent [MeSH Terms]) OR
m.nih.gov/pubmed) permanent dentition) OR permanent tooth)) AND (((molar incisor
hypomineralization) OR hypomineralization, molar incisor) OR MIH)) AND
(((((Quality of Life [MeSH Terms]) OR Health-Related Quality Of Life) OR
oral health related quality of life) OR ohrqol) OR oral impact)

Web of Science TOPIC: (deciduous tooth) OR TOPIC: (primary dentition) OR TOPICO: 466

(https://login.webofk  (primary tooth) OR TOPIC: (Dentition, Permanent) OR TOPIC: (permanent

nowledge.com) dentition) OR TOPIC: (permanent tooth) AND TOPIC: (molar incisor
hypomineralization) OR TOPIC: (hypomineralization, molar incisor) OR
TOPIC: (primary tooth) OR TOPIC: (MIH) AND TOPIC: (oral health related
quality of life) OR TOPIC: (ohrqol) OR TOPIC: (oral impacts)

Scopus TITLE-ABS-KEY-AUTH (deciduous AND tooth ) OR TITLE-ABS-KEY 6

(https://www.scopus.  (primary AND dentition) OR TITLE-ABS-KEY (primary AND tooth ) OR

com) TITLE-ABS-KEY (dentition, AND permanent ) OR TITLE-ABS-KEY
(permanent AND dentition) OR TITLE-ABS-KEY (permanent AND tooth))
AND (TITLE-ABS-KEY (molar AND incisorAND hypomineralization) OR
TITLE-ABS-KEY (hypomineralization, AND molar AND incisor) OR
TITLE-ABS-KEY (mhi)) AND (TITLE-ABS-KEY (oral AND health AND
related AND quality AND of AND life) OR TITLE-ABS-KEY (ohrqol) OR
TITLE-ABS-KEY (oral AND impacts))

Embase (‘molar'/exp OR molar) AND ('incisor'/exp OR incisor) AND 6

(https://www.embase. (hypomineralization'/exp OR hypomineralization) AND oral AND

com) (‘health'/exp OR health) AND related AND (‘quality'/exp OR quality) AND
of AND ('life'/exp OR life)

TRIP molar incisor hypomineralization AND oral health related quality of life 6

(https://www.tripdata

base.com/)

Lilacs hipomineralizagdo molar incisivo [Palavras] and qualidade de vida [Palavras] 0

(https://lilacs.bvsalud.

org/)

Total 1.771
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Stud Countr Study Sample Ave MIH MIH MIH OHRQoL Main
y y Design Size g criteria severity classification Prevalence Questionaire Result
Severe MIH was
associated with a
greater negative
Mild (opacities without fracture); impact in the oral
Dantas- Cross- 11-14 moderate (hard and fractured enamel); sympton and
Neta et al., Brazil . 594 EAPD D 18.9% CPQii-14 ympte
sectional years severe (loss of tooth structure affecting functional
2016 . o .
the enamel and dentine) limitation domain
CPQ. In the overall
score, there was no
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MIH had no
i ) significant impact
Folayan et Nigeria Crgss 853 6-16 EAPD Not reported 2.9% C-OIDP on the overall oral
al., 2018 sectional years .
health quality of
life.
Mild (demarcated opacities in MIH has negative
: ] impact on all
Velandia et Cross- 7-10 non-stress-bearing area of molar); dimensions of
Colombian . 88 EAPD moderate (intact atypical restoration Not report CPQs.10
al., 2018 sectional years . OHRQoL as
present); severe (posteruptive enamel
breakdown present) reflected by the
CPQ.
Portella et . Cross- Mild Imury (opacity); severe injury '(post- . MIH was
al.. 2019 Brazil sectional 728 8years EAPD eruptive fractures, atypical restorations, 12.1% CPQs-10 associated with a
” and tooth extraction attributable to MIH) greater impact
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on OHRQoL only
in children's oral
symptoms.

Gutiérrez
et al, 2019

Mexico

Cross-
sectional

411

Mild (one white or creamy opacity with a
>1 mm diameter and affecting less than
one third of the tooth surface); moderate
(one yellow or brown opacity with a >1
mm diameter and affecting less than one

third of the tooth surface, two or more
white or creamy opacities with a >1 mm
diameter affecting at least one third but
less than two thirds of the tooth surface,

post-eruptive enamel breakdown <2 mm

in diameter, or atypical restorations
EAPD involving at least one third but less than
two thirds of the affected tooth surface);
severe (two or more yellow or brown
opacities with a >1 mm diameter affecting
at least one third or more of the tooth
surface, two or more white or creamy
opacities with a >1 mm diameter affecting
at least two thirds of the tooth surface,
post-eruptive enamel breakdown >2 mm
in diameter, or atypical restoration
involving more than two thirds of the
affected tooth surface)

8-10
years

MIH was
associated with a
negative impact in
the four CPQ
domains.

40.4% CPQs.10
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Table 3. Assessment of the risk of bias of the selected studies.

Study Selection Comparability Outcome Ris.k of
(%) (*%) (**%) bias
Rl 2016 " - o
Fola);(l:; ;t al., R ok ok Low
V::inz%iilset *% - ok Moderate
Port;l(lﬁ 9et al., fokkk * % *% Low
Gutiérrez et ook % 3k *% Low

al, 2019




48

4. CONCLUSAO

Com base nas investigagdes cientificas apresentadas nessa dissertacao, pode-se

concluir que:
Existe uma associagao entre HMI e experiéncia de carie dentaria.

A qualidade de vida associada a satide bucal parece ndo ser afetada por HMI
quando investigada através do questionario Child Perceptions Questionnaire. Entretanto,

mais estudos sdo necessarios.
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PARECER CONSUBSTANCIADO DO CEP

Elaborado pela Instituicdo Coparticipante
DADOS DO PROJETO DE PESQUISA
Titulo da Pesquisa: AVALIAGAO DA SAUDE DE ESCOLARES DO ENSINO FUNDAMENTAL DO SUL DO
BRASIL
Pesquisador: ELIANA MARCIA DA ROS WENDLAND
Area Tematica:
Versao: 1
CAAE: 70213717.1.3001.5347

Instituicdo Proponente: Faculdade de Odontologia
Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

Namero do Parecer: 2.632.694

Apresentacio do Projeto:

Trata-se de uma emenda a projeto aprovado no CEP-UFRGS em 11 de janeiro deste ano. A emenda tem
por finalidade incluir teste pulmonar, a partir de medida simples de espirometria com medidas de volumes e
fluxos pulmonares na expiragdo forgada (CVF, VEF 1 , VEF 1 /CVF, FEF 50% e FEF 75% ). Também &
incluida na equipe de pesquisa a professora Margaret Gerbase

Objetivo da Pesquisa:

Obijetivo Primario:

Avaliar a prevaléncia dos principais problemas de saide em criangas e adolescentes gue frequentam a

escola (20 ao 90 ano).

Objetivos Secundarios:

* Avaliar a distribui¢cdo e prevaléncia de agravos de saude bucal;

* Avaliar a relacdo entre fatores contextuais referentes ao local de moradia e o local de estudo e a salde
bucal de escolares;

* Identificar o padrdo alimentar e fatores associados;

* Estimar a prevaléncia de sobrepeso e obesidade;

* Verificar associagdo entre padrdo alimentar e gordura corporal (% de gordura;
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* Verificar associagdo do padrdo alimentar com determinantes socioeconémicos, demograficos e
comportamentais (grau de escolaridade e idade dos responsaveis, tempo de aleitamento materno, tempo de
introdugdo da alimentagdo complementar, tempo de permanéncia na escola);

* Avaliar a frequéncia de adesdo dos escolares as indicagdes do Novo Guia Alimentar da Populagdo
Brasileira;

* Avaliar a associagéo entre a prevaléncia de hipertensdo arterial sistémica e alimentagdo saudavel;

* Avaliar a associagdo entre a prevaléncia de anemia e alimentacdo saudavel;

* Avaliar a associagéo entre alimentacdo sauddvel e nivel de atividade fisica;

* Mensurar a frequéncia de uso de medicamentos entre os escolares;

* Avaliar a associagdo entre alimentagdo saudavel e saude bucal.

Avaliacdo dos Riscos e Beneficios:

Riscos:

Os participantes envolvidos no estudo estardo submetidos aos possiveis riscos inerentes ao exame
odontolégico, as necessidades de procedimentos de odontologia minimamente invasiva e ac exame de
coleta de hemoglobina capilar. Durante a realizacdo do exame de hemoglobina capilar podera ocorrer
sangramento, que sera manejado por enfermeira capacitada através de técnica padréo (compressao), bem
como podera ocorrer pequeno hematoma local.

Beneficios:

Os beneficios que se espera com o estudo sdo um melhor entendimento dos problemas apresentados pelos
estudantes do municipio e fim de se planejar melhorias futuras para estes estudantes e os dados poderdo
ser utilizados para orientar as politicas plblicas, nas areas estudadas, no municipio.

Comentarios e Consideragdes sobre a Pesquisa:

A emenda ao projeto apresenta justificativa adequada, anexada em documento préprio. O TCLE e TALE
foram alterados para incluir o teste pulmonar.

O equipamento a ser utilizado sera um espirémetro digital portatil para pesquisa de campo que sera
disponibilizado pela pesquisadora responsavel pelo médulo respiratério deste projeto.

Consideragoes sobre os Termos de apresentagao obrigatoria:
Além dos documentos ja apresentados no projeto original, a emenda inclui o TALE e o TCLE alterados.
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Conclusdes ou Pendéncias e Lista de Inadequacgdes:
N&o ha pendéncias adicionais. Encaminha-se para aprovacgéo pelo CEP-UFRGS.

Consideracgdes Finais a critério do CEP:

Aprovacio.

QE

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagéo
TCLE/ Termos de | Termo_Assentimento_alterado.pdf 29/11/2017 |Fernanda Henemann| Aceito
Assentimenta / 17:38:52 | Barboza
Justificativa de
Auséncia
Outros ProjetoEstanciaVelha_Justificativa.pdf 29/11/2017 |Fernanda Henemann| Aceito

17:35:33 | Barboza
TCLE/Termos de | Termo_Assentimento.pdf 29/11/2017 |Fernanda Henemann| Aceito
Assentimento / 17:32:08 |Barboza
Justificativa de
Auséncia
TCLE/Termos de | TCLE_alterado.pdf 29/11/2017 |Fernanda Henemann| Aceito
Assentimento / 17:10:28 |Barboza
Justificativa de
Auséncia
TCLE/ Termos de | Termo_Anuencia.pdf 06/10/2017 |Larissa Edom Aceito
Assentimento / 23:10:43 | Bandeira
Justificativa de
Auséncia
Outros CARTA_RESPOSTA. pdf 09/08/2017 |Larissa Edom Aceito
20:48:03 | Bandeira
TCLE/Termos de |APENDICE_E_TCLE_novo.pdf 09/08/2017 |Larissa Edom Aceito
Assentimento / 20:47:26 |Bandeira
Justificativa de
Auséncia
Projeto Detalhado/ |2017_Projeto_Inqurerito_EV.docx 13/06/2017 |ELIANA MARCIA DA| Aceito
Brochura 17:19:13 | ROS WENDLAND
Investigador,
TCLE/Termos de |APENDICE_F_Termo_Assentimento.pdf| 07/06/2017 |Larissa Edom Aceito
Assentimento / 18:38:31 Bandeira
Justificativa de
Auséncia
Qutros APENDICE_D_Ficha_Coleta_Exame_B | 07/06/2017 |Larissa Edom Aceito
ucal.pdf 18:37:29 | Bandeira
Outros APENDICE_C_Ficha_Coleta_Indicadore| 07/06/2017 |Larissa Edom Aceito
s Saude.pdf 18:36:32 | Bandeira
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Qutros APENDICE_B_Questionario_Adolescent| 07/06/2017 |Larissa Edom Aceito
es.pdf 18:35:51 Bandeira

Outros APENDICE_A_Questionario_Familiares.| 07/06/2017 |Larissa Edom Aceito
pdf 18:35:24 | Bandeira

QOutros ANEXO_1_Questionario_Criancas_CAA| 07/06/2017 |Larissa Edom Aceito
FE.pdf 18:26:33 | Bandeira

Situacdo do Parecer:

Aprovado

Necessita Apreciacdo da CONEP:
N&o

PORTO ALEGRE, 03 de Maio de 2018

J A
/ 7
(837X k{a 441,'( e / e’,' {

/ As >inarjo por:
/ MARIA DA GRAGA CORSO DA MOTTA
(Coordenador)
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ANEXO B - NORMAS DO PERIODICO CARIES RESEARCH

What are you looking for? Q

Caries Research

Author Guidelines

About the Journal

Aims and Scope

Caries Research publishes epidemiological, clinical and laboratory studies in dental caries,
fluorosis, erosion and related dental diseases. Some studies build on the considerable advances
already made in caries prevention, e.g. through fluoride application. Some aim to improve
understanding of the increasingly important problem of dental erosion and the associated tooth
wear process. Others monitor the changing pattern of caries in different populations, explore
improved methods of diagnosis or evaluate methods of prevention or treatment. Studies using
genetic methods to identify human genes or mutations associated with caries prevalence are
welcome as are manuscripts using modern high-throughput sequencing methods to
characterise microbial biofilms associated with oral health and active caries. The broad coverage
of innovative research into dental caries is unique and has given the journal an outstanding
international reputation as an indispensable source for both basic scientists and clinicians
engaged in understanding, investigating and preventing dental diseases.

Journal Sections

Current Topics
Current topics are concise articles that present critical discussion of a topic of current interest,
or a fresh look at a problem, and should aim to stimulate discussion.

Article Types

Research Article
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Research Articles report on primary research. They must describe significant and original
observations. Consideration for publication is based on the article’s originality, novelty, and
scientific soundness, and the appropriateness of its analysis.

Research Articles are reports of original work. Authors are asked to follow the » EQUATOR
Network for Research Articles.

Prior approval from an Institutional Review Board (IRB) or an Ethics Review Committee is
required for all investigations involving human subjects.

A downloadable template is available below.

Documents

& Research Article (DOCX, 27.22 KB)

Review Article

Review Articles are considered reviews of research or summary articles. They are state-of-the-
art papers covering a current topic by experts in the field. They should give evidence on and
provide answers to a well-defined aspect or question in a particular area. Review Articles must
include a critical discussion of the reported data and give a clear conclusion with potential
impacts on the standard of care.

A downloadable template is available below.

Documents

& Review Article (DOCX, 23.06 KB)

Systematic Review

Systematic Reviews are literature reviews focused on a research question that synthesizes all
high-quality research evidence relevant to that question. Systematic Reviews should be
presented in the Introduction, Methods, Results, Discussion format. The subject must be clearly
defined. The objective of a Systematic Review should be to arrive at an evidence-based
conclusion. The Methods section should give a clear indication of the literature search strategy,
data extraction procedure, grading of evidence, and kind of analysis used. We strongly
encourage authors to comply with the > Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.

A downloadable template is available below.

Documents

£ 3 SystematicReview (DOCX, 25.36 KB)

Brief Report



Brief Reports are short and/or rapid announcements of research results. They must contain
data derived from cutting-edge research and be of potential interest to a large proportion of the
readership. They are independent, concise reports representing a significant contribution to the
field. Such communications should represent complete, original studies and should be arranged
in the same way as full-length manuscripts with subheadings.

A downloadable template is available below.

Documents
&, Brief Report (DOCX, 25.26 KB)

Brief reports should have an abstract of 100 words. Manuscripts should not exceed 9
manuscript pages (including tables, illustrations and references).

Discussion

Discussions (usually invited) should be related to a specific article or issue.

A downloadable template is available below.

Documents

&, Discussion (DOCX, 23.03 KB)

Letter

Letters are encouraged if they directly concern articles recently published in the journal. If
accepted, the editors reserve the right to submit such letters to the authors of the articles
concerned prior to publication, in order to permit them to respond in the same issue of the
journal.

In exceptional cases, Letters may also address data published in another journal or general
subjects related to matters discussed in the journal.

A downloadable template is available below.

Documents

F, Letter (DOCX, 22.12 KB)

Contact Information

Should you have any problems with your submission, please contact the editorial office:
Kathrin Gloystein

S. Karger AG

Editorial Office 'Caries Research'’

P.O. Box
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CH-4009 Basel (Switzerland)
Tel. +41 61 306 1302

Fax +41 61 306 1434
cre@karger.com

Editorial and Journal Policies

General Conditions

Only papers written in English are considered. The articles should be comprehensible to a
reader who is fluent in English and should be edited prior to submission to ensure that standard
English grammar and usage are observed. Use of a professional > language editing service prior
to submission can help avoid delays with the review process.

All manuscripts are subject to editorial review.

The presentation of manuscripts should follow the > Uniform Requirements for Manuscripts
Submitted to Biomedical Journals from the International Committee of Medical Journal Editors
(ICMJE).

Karger journals aim to adhere to the > COPE Code of Conduct and Best Practice Guidelines.

By submitting an article for publication, the authors agree to the transfer of the copyright to the
publisher upon acceptance. Accepted papers become the permanent property of the Journal
and may not be reproduced by any means, in whole or in part, without the written consent of
the publisher.

The Submission Statement with original (hand-written) signatures is to be provided upon
submitting the paper. If it is not possible to collect all signatures on a single document,
individual copies should be provided for each author.

Karger recommends the use of original images and materials whenever possible. If a submitted
manuscript contains third-party copyright material(s), it is the authors’ sole responsibility to
obtain permission from the relevant copyright holder for reusing the material(s), including any
associated licensing fee. The copyright and usage information needs to be checked carefully to
avoid copyright infringement.

Most publishers offer a quick and easy way to clear permissions for their content via the built-in
website application RightsLink or via > https://www.copyright.com/get-permissions/. Another
widely used licensing tool is » PLSClear. Please check the publishers’ websites for the available
options and user instructions.



Statements

All submitted manuscripts must contain a Statement of Ethics and a Conflict of Interest
Statement after the main body of the text, but before the reference list.

Statement of Ethics

Published research must comply with internationally-accepted standards for research practice
and reporting. Manuscripts may be rejected if the editors believe that the research has not been
carried out within an appropriate ethical framewaork, and concerns raised after publication may
lead to a correction, retraction, or expression of concern in line with > COPE guidelines.

Studies involving human subjects (including research on identifiable human material and
data) must have been performed with the approval of an appropriate ethics committee and
with appropriate participants’ informed consent in compliance with the > Helsinki Declaration.

In the manuscript, authors should specify the name of the ethics committee or other relevant
authority who approved the study protocol and provide the reference number where
appropriate. If ethics approval was not required, or if the study has been granted an exemption
from requiring ethics approval, this should also be detailed in the manuscript (including the
name of the ethics committee who made that decision).

For all research involving human subjects, written informed consent to participate in the study
should be cobtained from participants (or their parent/legal guardian where appropriate ) and a
statement detailing this should appear in the manuscript. For studies involving vulnerable
participants or participants at risk of potential coercion, detailed information regarding the
steps taken to ensure informed consent must be provided. If consent was not obtained, please
specify why and whether this was approved by the ethics committee.

In line with the > ICMJE recommendations on the protection of research participants, authors
must avoid providing identifying information unless strictly necessary for the submission and
participants’ identifiable attributes must be anonymized in the manuscript and its
supplementary files, if any. If identifying information is necessary, authors must confirm that the
individual has provided written consent for the use of that information in a publication.

Case Reports: Manuscripts reporting a case report must include a statement detailing that
written informed consent for publication was obtained and from whom (e.g. “Written informed
consent was obtained from the patient for publication of this case report and any
accompanying images.”). If the patient has died, consent for publication must be obtained from
their next of kin. If the patient described in the case report is a minor or vulnerable, then
consent for publication must be obtained from the parent/legal guardian. The completed
consent form must be made available to the Editor if requested, and will be treated
confidentially.
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Clinical Trials: In accordance with the » ICMJE recommendations, all clinical trials should be
registered in a publicly available registry approved by the WHO or ICMJE (see the list > here) and
the clinical trial number must be clearly stated in the manuscript. Manuscripts reporting clinical
trials must adhere to the relevant reporting guidelines for their study design, such as

CONSORT for randomized controlled trials, » TREND for non-randomized trials, or other
relevant reporting guidelines as detailed on the > Equator network website.

Karger follows the > WHO definition of clinical trials "A clinical trial is any research study that
prospectively assigns human participants or groups of humans to one or more health-related
interventions to evaluate the effects on health outcomes [...] Interventions include but are not
restricted to drugs, cells and other biological products, surgical procedures, radiologic procedures,
devices, behavioural treatments, process-of-care changes, preventive care, etc. This definition includes
Phase | to Phase IV trials.”

Studies involving animals: Experimental research on vertebrates or any regulated
invertebrates must have been approved by the authors' Institutional Animal Care and Use
Committee (IACUC) or equivalent ethics committee and must follow internationally recognized
guidelines such as the > ARRIVE guidelines. In the manuscript, authors should specify the name
of the ethics committee or other relevant authority who approved the study protocol and
provide the reference number where appropriate.

If ethics approval was not required, or if the study has been granted an exemption from
requiring ethics approval, this should also be detailed in the manuscript (including the name of
the ethics committee who made that decision). Additional information is expected for studies
reporting death of a regulated animal as a likely outcome or planned endpoint. Other types of
studies including field studies and non-experimental research on animals must comply with
local or international guidelines, and where appropriate must have been approved by an
appropriate ethics committee.

Conflict of Interest Statement

Authors are required to disclose any possible conflicts of interest. All forms of support and
financial involvement (e.g. employment, consultancies, honoraria, stock ownership and options,
expert testimony, grants or patents received or pending, royalties) which took place in the
previous three years should be listed, regardless of their potential relevance to the paper. Also
the nonfinancial relationships (personal, political, or professional) that may potentially influence
the writing of the manuscript should be declared.

Author Contributions Statement

In the Author Contributions section, a short statement detailing the contributions of each
person named as an author should be included. Contributors to the paper who do not fulfill the
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ICMJE Criteria for Authorship should be credited in the Acknowledgement section. If an author
is removed from or added to the listed authors after submission, an explanation and a signed
statement of agreement confirming the requested change are required from all the initially
listed authors and from the author to be removed or added.

Plagiarism

Plagiarism, whether intentional or not, is not tolerated in Karger’s journals. Plagiarism includes,
but is not limited to, copying or reusing text, ideas, images or data from other sources without
clear attribution, and goes against the principle of academic publishing. Karger may subject any
manuscripts to a plagiarism-detection software ( Crossref Similarity Check, powered by
iThenticate) and if the software raises any concerns, there will be a follow-up investigation in
line with > COPE guidelines. At any stage of peer-review, publication, or post-publication, if
plagiarism is detected the manuscript may be rejected, corrected or retracted, as appropriate,
and we reserve the right to inform the authors' institutions about any plagiarism detected. We
expect that our editors and reviewers will inform the journal about any concerns related to
plagiarism.

Further Conditions

Randomized clinical trials must be registered at clinicaltrials.gov or similar national authority
and the trial number included in the manuscript.

Trials beginning after 1 July 2012 must be registered before recruitment of the first patient.
Caries Research will accept 'retrospective registration' of trials that began before 1 July 2012
(retrospective meaning registration occurs after patient enrolment begins). When submitting a
paper on a clinical trial, the trial registration number should be stated at the end of the abstract
in the following format: Trial registration: [name of the trial registry, the registry URL and the
trial registration number].

In studies on laboratory animals, the experimental procedures should conform to the principles
laid down in the European Convention for the Protection of Vertebrate Animals used for
Experimental and other Scientific Purposes and/or the National Research Council Guide for the
Care and Use of Laboratory Animals.

Peer Review

Peer Review Policy

All Karger journals employ a rigorous peer-review process to confirm the validity and ensure
scientific accuracy of published articles. Independent researchers with relevant expertise assess
submitted manuscripts to help journal editors determine whether a manuscript should be
published in their journal.
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Peer Review Type

Caries Research uses a single-blind peer review system where reviewers know the names of the
authors, but the authors do not know who reviewed their manuscript.

Peer Review Process

The Editor-in-Chief and the international Editorial Board ensure a thorough and fair peer-review
process with the highest scientific publishing standards. The editorial office performs
preliminary checks on submitted manuscripts to ensure compliance with submission guidelines,
editorial policies and ethical standards. After completion of internal checks, each submission is
assessed by the Editor-in-Chief (and/or Managing Editor) who decides whether to proceed with
peer review and may assign a suitable handling Editor (Associate Editor, Editorial Board Member
or Guest Editor). Handling Editors guide the peer-review process for manuscripts within their
areas of expertise with the help of reviewers who are well qualified and up-to-date on the
subject matter and/or methodology. All articles, except for Editorials and some Correspondence
articles, are externally peer reviewed before a final decision is made about acceptance for
publication. If an Editor, Editorial Board Member, or employee submits a manuscript, it is
assigned to an independent Editor who will handle the peer review, and details of the review
process, beyond the anonymized review and decision, are not accessible to the Editor, Editorial
Board Member, or employee. All Editors, reviewers and authors shall adhere to Karger's
editorial policies and best practices in line with > COPE Core Practices to maintain high
standards of peer-review.

Peer Reviewers

Authors may suggest reviewers, who must have a recent publication record in the area of the
submission, must not have published with the authors in recent years, and must not be from
the same institution as the authors. Whether or not to consider these reviewers is at the Editor's
discretion, and in line with Karger's Editorial policy. Where possible, institutional email
addresses or information which will facilitate verifying the identity of the reviewer should be
provided.

Appeals and Complaints

Any appeal on a decision or complaint during peer-review, or post-publication, must be
submitted in writing to the corresponding Karger's editorial office (see “Journal Contact”). All
cases will be handled in line with > COPE guidelines.

Misconduct
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Karger takes seriously all allegations of potential misconduct and will follow relevant > COPE
Guidelines. In cases of suspected research or publication misconduct, it may be necessary for
the Editor or Publisher to contact and share submission details with third parties including
authors’ institutions and ethics committees in line with > COPE Guidelines. Advice may also be
sought directly from COPE.

Article Preparation

Formatting

The preferred word processing program for manuscripts is Microsoft Word. Page and line
numbering should be activated, and the level of subheadings should be indicated clearly.

Footnotes should be avoided. When essential, they should be numbered consecutively and
appear at the foot of the appropriate page.

Abbreviations (with the exception of those clearly well established in the field) should be
explained when they are first used both in the abstract and in the main text.

Units of measurement should be expressed in Sl units wherever possible.

Generic names of drugs (first letter: lowercase) should be used whenever possible. Registered
trade names (first letter: uppercase) should be marked with the superscript registration symbol
® or ™ when they are first mentioned.

The manuscript, tables, figures, and Submission Statement must be submitted in separate files.

For further technical specifications, including those regarding tables, figures, and illustrations,
please refer to the > Karger website.

Manuscript Arrangement

Title Page

The first page should contain a short and concise title plus a running head of no more than 80
characters. Abbreviations should be avoided.
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Below the title, list all the authors’ names as outlined in the article sample, which can be
downloaded under Article Types. Each listed author must have an affiliation, which comprises
the department, university, or organization and its location, city, state/province (if applicable),
and country.

Place the full postal address of the corresponding author at the bottom of the first page,
including at least one telephone number and e-mail address.

Keywords relevant to the article should be listed below the corresponding author information.

Body

Please refer to the Article Types section of the Guidelines for Authors for information on the
relevant article structure, including maximum word counts and downloadable samples.

Online Supplementary Material

Online Supplementary Material may be used to enhance a publication and increase its visibility
on the Web. Supplementary files (directly relevant but not essential to the conclusions of the
paper) will undergo editorial review and should be submitted in a separate file with the original
manuscript and with all subsequent submissions. The Editor(s) reserve(s) the right to limit the
scope and length of supplementary material. Supplementary material must meet production
quality standards for publication without the need for any modification or editing. For ease of
reader access, we strongly recommend that files be less than 10 MB. Authors wishing to
associate larger amounts of supplementary material with their article should deposit their data
in an appropriate public data repository. Figures must have legends and tables require
headings. All files must be supplied separately and named clearly. Acceptable files and formats
are Word or PDF files, Excel spreadsheets (if the data cannot be converted properly into a PDF
file), and multimedia files (MPEG, AVI, or QuickTime formats). All supplementary material should
be referred to in the main text. A DOl number will be assigned to supplementary material, and it
will be hosted online at > https://karger.figshare.com under a> CC BY license.

References

In-Text Citation

References in the text should be made up of the author(s)'s name(s) (up to 2 authors) followed
by the year of publication. When there are more than 2 authors, the first author's name and ‘et
al." should be used. When references are made to more than 1 paper by the same author,



published in the same year, they should be designated as a, b, c, etc. In-text citations should
always be ordered chronologically, e.g., [Rendulic et al., 2004; Jurkevitch, 2006].

The reference list should be arranged alphabetically, then chronologically. Material submitted
for publication but not yet accepted should be labelled as ‘unpublished’ and may not be
included in the reference list. Other pre-published or related materials with a DOI, e.g. preprint
manuscripts, datasets, and code, may be included.

Further information and examples can be found in the downloadable article samples in Article
Types. If you are using reference management software, we recommend using the Vancouver
Referencing Style.

Reference Management Software

The use of EndNote is recommended to facilitate formatting of citations and reference lists. The
journal output style can be downloaded from > http://endnote.com/downloads/styles.

Author Services

Karger Publishers offer a range of services to assist authors with the preparation of their
manuscript, including discounts for language editing services offered by third parties.

More information is available on the > Author Resources section of the Karger homepage.

When submitting a manuscript, authors can add their > OQRCID number to their Karger account
to ensure that their paper is accredited to them correctly.

Cost of Publication

Page Charges/Article Processing Charges

Please note that adherence to word limits indicated in previous paragraphs does not guarantee
exemption from APCs or page charges. Charges are calculated purely on the final page count of
the accepted and edited article. Charges vary depending on the number of printed pages of the
article. One printed page of pure text contains approximately 6000 characters, however the final
page count will also depend on the number and size of tables and figures. A non-binding quote
may be requested upon acceptance of the article. From page 8 of the final manuscript, each
complete or partial page is charged to the author at CHF 650.00 / USD 739.50 / EUR 650.00 .
Articles under 8 pages do not incur a charge.
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Online Supplementary Material

We strongly encourage authors to make all the datasets on which the conclusions of the
manuscript are based available. Online supplementary material is hosted for free with a
published article. For ease of reader access, we strongly recommend that files be less than 10
MB. Authors wishing to associate larger amounts of supplementary material with their article
should deposit their data in an appropriate public data repository.

lllustration Charges

In print, there is no charge for figures appearing in grayscale. In print, color illustrations are
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orul RESEU‘,‘ « Presentation of the manuscript
« Characteristics and layouts of types of manuscripts
. « Copyright transfer agreement and responsibility
ISSN 1807-3107 online statements

version « Publication fees

« Examples of references

Mission, scope, and submission policy

Brazilian Oral Research - BOR (online version ISSN 1807-3107) is the
official publication of the Sociedade Brasileira de Pesquisa
Odontoldgica - SBPqO (the Brazilian division of the International
Association for Dental Research - IADR). The is rated A2 Qualis Capes
(Dentistry), Impact Factor ™ / 20182019 1,508 (Institute for Scientific
Information - ISI), is peer-reviewed (double-blind system), and its
mission is to disseminate and promote an information interchange
concerning the several fields in dentistry research and/or related areas
with gold open access.

BOR accepts submission of the following typologies: Original Research
(complete manuscript or Short Communication), Systematic Review
(and Meta-Analysis) and Letters to the Editor. All submissions must be
exclusive to BOR.

Critical literature reviews are articles written at the invitation of the
editor.

Manuscripts and all corresponding documentation should be exclusively
submitted through ScholarOne Manuscripts™ via the online submission
link (http://mc04.manuscriptcentral.com/bor-scielo).

The evaluation process of manuscript's scientific content will only be
initiated after meeting of all the requirements described in the present
Instructions for Authors. Any manuscript that does not meet these
requirements will be returned to the corresponding author for
adaptations.

Important: Once having been accepted on their scientific merit, all
manuscripts will be submitted for grammar and style revision as per
the English language. Contact BOR by bor@sbpqgo.org.br to get
information about the recommended translation companies.The authors
should forward the revised text with the enclosed revision certificate
provided by the chosen editing company. Linguistic revisions

BOR will not be accepted.

Presentation of the manuscript

The manuscript text should be written in English and provided in a
digital file compatible with “Microsoft Word” (in DOC, DOCX, or RTF
format).

All figures (including those in layouts/combinations) must be provided
in individual and separate files, according to recommendations
described under the specific topic.

Photographs, micrographs, and radiographs should be provided in TIFF

https://www.scielo.brirevistas/bor/iinstruc.htm 118

72



02/01/2021

73

Braz. oral res. - Instructions to authors

format, according to the recommendations described under the specific
topic.

Charts, drawings, layouts, and other vector illustrations must be
provided in a PDF format individually in separate files, according to the
recommendations described under the specific topic.

Video files may be submitted as per the specifications, including the
author’s anonymity (for purposes of evaluation) and respect for the
patient’s rights.

Important: ScholarOne™ allows upload of a set of files up to 10 MB. In
case the video file exceeds this size, it is possible to leave information
about the link to access the video. The use of patients’ initials, names,
and/or registry numbers is prohibited in the reproduction of clinical
documentation. The identification of patients is prohibited. An informed
consent statement, signed by the patient, concerning the use of his/her
image should be provided by the author(s) when requested by BOR.
The Copyright legislation in force must be respected and the source
cited when the manuscript reproduces any previously published
material (including texts, charts, tables, figures, or any other
materials).

Title page (compulsory data)

« Indication of the themaic area of the research focused on in the
manuscript.

+« Thematic Areas: Anatomy; Basic Implantodontology and
Biomaterials; Behavioral Sciences; Biochemistry; Cariology;
Community Dental Health; Craniofacial Biology; Dental Materials;
Dentistry; Endodontic Therapy; Forensic Dentistry; Geriatric
Dentistry; Imaginology; Immunology; Implantodontology -
Prosthetics; Implantodontology - Surgical; Infection Control;
Microbiology; Mouth and Jaw Surgery; Occlusion; Oral Pathology;
Orthodontics; Orthopedics; Pediatric Dentistry; Periodontics;
Pharmacology; Physiology; Prosthesis; Pulp Biology;
Social/Community Dentistry; Stomatology; Temporomandibular
Joint Dysfunction.

« Informative and concise title, limited to a maximum of 110
characters, including spaces.

« Full names of all authors, includinf their e-mail, and ORCID.

Authors are recommended to compare their names noted on the Title
Page with the profile created in ScholarOne ™, in order to avoid
incompatibilities.

« Institutional/professional affiliation data for all authors, including
university or entity in the original language, college/course in
English, department in English, city, state and country. Only one
affiliation per author is accepted. Check that affiliations have
been entered correctly in ScholarOne™,

Main Text

Abstract: Must be presented as a single paragraph (without sub-
divisions into sections, containing objective, methodology, results, and
conclusions). In the System if applicable, use the Special characters
tool for special characters.

Keywords: Ranging from 3 (three) to 5 (five) main descriptors should
be provided, chosen from the keywords registered
at https://meshb.nlm.nih.gov/search (no synonyms will be accepted).

Introduction: This should present the relevance of the study, and its
connection with other published works in the same line of research or
field, identifying its limitations and possible biases. The objective of the
study should be concisely presented at the end of this section.
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Methodology: All the features of the material pertinent to the
research subject should be provided (e.g., tissue samples or research
subjects). The experimental, analytical, and statistical methods should
be described in a concise manner, although in detail, sufficient to allow
others to recreate the work. Data from manufacturers or suppliers of
products, equipment, or software must be explicit when first mentioned
in this section, as follows: manufacturer’'s name, city, and country. The
computer programs and statistical methods must also be specified.
Unless the objective of the work is to compare products or specific
systems, the trade names of techniques, as well as products, or
scientific and clinical equipment should only be cited in the
"Methodology” and “Acknowledgments” sections, according to each
case. Generic names should be used in the remainder of the
manuscript, including_the title. Manuscripts containing radiographs,
microradiographs, or SEM images, the following information must be
included: radiation source, filters, and kV levels used. Manuscripts
reporting studies on humans should include proof that the research was
ethically conducted according to the Helsinki Declaration (World Medical
Association, http://www.wma.net/en/30publications/10policies/b3/).
The approval protocol number issued by an Institutional Ethics
Committee must be cited. Observational studies should follow the
STROBE guidelines (http://strobe-statement.org/), and the check list
must be submitted. Clinical Trials must be reported according to the
CONSORT Statement standard protocol (http://www.consort-
statement.org/); systematic reviews and meta-analysis must follow the
PRISMA (http://www.prisma-statement.org/), or Cochrane protocol
(http://www.cochrane.org/).

Clinical Trials

Clinical Trials according to the CONSORT guidelines, available

at www.consort-statement.org. The clinical trial registration number
and the research registration name will be published along with the
article.

Manuscripts reporting studies performed on animals must also include
proof that the research was conducted in an ethical manner, and the
approval protocol number issued by an Institutional Ethics Committee
should be cited. In case the research contains a gene registration,
before submission, the new gene sequences must be included in a
public database, and the access number should be provided to BOR.
The authors may use the following databases:

« GenBank: http://www.ncbi.nlm.nih.gov/Genbank/submit

« EMBL: http://www.ebi.ac.uk/embl/Submission/index.html
« DDBJ: http://www.ddbj.nig.ac.jp

Manuscript submissions including microarray data must include the
information recommended by the MIAME guidelines (Minimum
Information About a Microarray

Experiment: http://www.mged.org/index.html) and/or itemize how the
experimental details were submitted to a publicly available database,
such as:

« ArrayExpress: http://www.ebi.ac.uk/arrayexpress/
« GEO: http://www.ncbi.nlm.nih.gov/geo/

Results: These should be presented in the same order as the
experiment was performed, as described under the “"Methodology”
section. The most significant results should be described. Text, tables,
and figures should not be repetitive. Statistically relevant results should
be presented with enclosed corresponding p values.

Tables: must be numbered and cited consecutively in the main text, in
Arabic numerals. Tables must be submitted separately from the text in
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DOC, DOCX, or format (they can be gathered in a single file).

Discussion: This must should discuss the study results in relation to
the work hypothesis and relevant literature. It should describe the
similarities and differences of the study in relation to similar studies
found in literature, and provide explanations for the possible
differences found. It must also identify the study’s limitations and make
suggestions for future research.

Conclusions: must be presented in a concise manner and be strictly
based on the results obtained in the research. Detailing of results,
including numerical values, etc., must not be repeated.

Acknowledgments: Contributions by colleagues (technical assistance,
critical comments, etc.) must be given, and any bond between authors
and companies must be revealed. This section must describe the
research funding source(s), including the corresponding process
numbers.

References: Only publications from peer-reviewed journals will be
accepted as references.

Reference citations must be identified in the text with superscript
Arabic numerals. The complete reference list must be presented after
the “Acknowledgments” section, and the references must be numbered
and presented in Vancouver Style in compliance with the guidelines
provided by the International Committee of Medical Journal Editors, as
presented in Uniform Requirements for Manuscripts Submitted to
Biomedical Journals (http://www.ncbi.nlm.nih.gov/books/NBK7256/).
The journal titles should be abbreviated according to the List of
Journals Indexed in Index Medicus
(http://www.ncbi.nlm.nih.gov/nlmcatalog/journals). The authors shall
bear full responsibility for the accuracy of their references.

Spelling of scientific terms: When first mentioned in the main text,
scientific names (binomials of microbiological, zoological, and botanical
nomenclature) must be written out in full, as well as the names of
chemical compounds and elements.

Units of measurement: These must be presented according to the
International System of Units (http://www.bipm.org or
http://www.inmetro.gov.br/consumidor/unidLegaisMed.asp).

Footnotes on the main text: These must be indicated by asterisks
and restricted to the bare minimum.

Figures: Photographs, microradiographs, and radiographs must be at
least 10 cm wide, have at least 500 dpi of resolution, and be provided
in TIFF format. Charts, drawings, layouts, and other vector illustrations
must be provided in a PDF format. All the figures must be submitted
individually in separate files (Figure 1a, Figure 1b, Figure 2...) and not
inserted into the text file.

Figures must be numbered and consecutively cited in the main text in
Arabic numerals. Figure legends should be inserted together at the end
of the text, after the references.

Characteristics and layouts of types of manuscripts

Original Research

Limited to 30,000 characters including spaces (considering the
introduction, methodology, results, discussion, conclusion,
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acknowledgments, tables, references, and figure legends). A maximum
of 8 (eight) figures and 40 (forty) references will be accepted. The
abstract can contain 2 maximum of 250 words.

Layout

« Title Page

Main text (30,000 characters including spaces)
Abstract: a maximum of 250 words

Keywords: 3 (three)-5 (five) main descriptors
Introduction

Methodology

Results

Discussion

Conclusion

Acknowledgments

References: maximum of 40 references

Figure legends

Figures: a maximum of 8 (eight) figures, as described above
Tables.

* * s e s @

e s o s s s e

Short Communication

Limited to 10,000 characters including spaces (considering the
introduction, methodology, results, discussion, conclusion,
acknowledgments, tables, references, and figure legends). A maximum
of 2 (two) figures and 12 (twelve) references will be allowed. The
abstract can contain a maximum of 100 words.

Layout

Title page

Main text (10,000 characters including spaces)
Abstract: a maximum of 100 words
Descriptors: 3 (three)-5 (five) main descriptors
Introduction

Methodology

Results

Discussion

Conclusion

Acknowledgments

References: a maximum of 12 references
Figure legends

Figures: a maximum of 2 (two) figures, as described above
Tables.

@ & o0 8 & & 8 8 e @

Critical Review of Literature

The submission of this type of manuscript will be performed only by
invitation of the BOR Publishing Commission. All manuscripts will be
submitted to peer-review. This type of manuscript must have a
descriptive and discursive content, focusing on a comprehensive
presentation and discussion of important and innovative scientific
issues, with a limit of 30,000 characters including spaces (considering
the introduction, methodology, results, discussion, conclusion,
acknowledgments, tables, references, and figure legends). It must
include a clear presentation of the scientific object, logical
argumentation, a methodological and theoretical critical analysis of the
studies, and a summarized conclusion. A maximum of 6 (six) figures
and 50 (fifty) references is permitted. The abstract must contain a
maximum of 250 words.

Layout

« Title page
« Main text (30,000 characters including spaces)
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Abstract: a maximum of 250 words
Keywords: 3 (three)-5 (five) main descriptors
Introduction

Methodology

Results

Discussion

Conclusion

Acknowledgments

References: maximum of 50 references
Figure legends

® 8 4 8 & 8 8 8 s

Layout

« Figures: a maximum of 6 (six) figures, as described above
« Tables.

Systematic Review and Meta-Analysis

While summarizing the results of original studies, quantitative or
qualitative, this type of manuscript should answer a specific question,
with a limit of 30,000 characters, including spaces, and follow the
Cochrane format and style (www.cochrane.org). The manuscript must
report, in detail, the process of the search and retrieval of the original
works, the selection criteria of the studies included in the review, and
provide an abstract of the results obtained in the reviewed studies
(with or without a meta-analysis approach). There is no limit to the
number of references or figures. Tables and figures, if included, must
present the features of the reviewed studies, the compared
interventions, and the corresponding results, as well as those studies
excluded from the review. Other tables and figures relevant to the
review must be presented as previously described. The abstract can
contain a maximum of 250 words.

Layout
« Title page
« Main text (30,000 characters including spaces)
« Abstract: a maximum of 250 words
+ Question formulation
« Location of the studies
« Critical Evaluation and Data Collecticn
« Data analysis and presentation
+ Improvement
« Review update
+ References: no limit on the number of references

Layout - Graphic Files

« Figures: no limit on the number of figures
« Tables.

Letter to the Editor

Letters must include evidence to support an opinion of the author(s)
about the scientific or editorial content of the BOR, and must be limited
to 500 words. No figures or tables are permitted.

"CHECKLIST" FOR INITIAL SUBMISSION

« Title page file (Title Page, in DOC, DOCX or RTF format).

+ Main text file (Main Document, manuscript), in DOC, DOCX or
RTF format.

« Tables, in DOC, DOCX or EXCELL format.

« Figures: Photographs, micrographs and radiographs (minimum
width of 10 cm and minimum resolution of 500 DPI) in TIFF
format. (http://www.ncbi.nlm.nih.gov/pmc¢/pub/filespec-
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images/). Graphics, drawings, diagrams and other vector
illustrations in PDF format. Each figure must be submitted in
separate and individual files (not included in the text file).

« Declaration of interests and funding, submitted in a separate
document and in PDF format.

Copyright transfer agreement and responsibility statements

The manuscript submitted for publication must include the Copyright
Transfer Agreement and the Responsibility Statements, available in the
online system and mandatory.

Plagiarism

BOR employs a plagiarism detection system. When sending your
manuscript to the Journal, this manuscript can be traced. This is not
related to the simple repetition of names/affiliations, but involves
phrases or texts used.

Publication fees

Authors are not required to pay for the submission or review of articles.
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