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RESUMO

O objetivo deste estudo foi avaliar os fatores moduladores envolvidos no
desenvolvimento oclusal. Para isso, dois estudos foram realizados, o primeiro
trata-se de um estudo longitudinal com 121 criangcas com 5 anos de idade, em
dois tempos (TO:baseline e T1: follow-up 3 anos), com o objetivo de avaliar a
probabilidade de desenvolvimento de mé& oclusdo na dentadura mista por meio
de uma andlise bayesiana, para isso foram coletadas informacdes das
caracteristicas clinicas ma oclusao, seguindo os critérios da OMS (1987). Para
a analise dos dados foram utilizados modelos bayesianos, para estimar os
parametros, utilizando-se métodos de MCMC, foi usado o pacote RStan (STAN
DEVELOPMENT TEAM, 2019) para o software R de estatistica. Os resultados
mostraram que as criangas que ndo apresentavam ma oclusdo em TO, tiveram
uma probabilidade maior de apresentar em T1 (0 = 21,5%; 1C95%:14,8% —
29,2%) do que de nao apresentar (8 = 8,0%; 1C95%:4,0% — 13,3%). Ja no
segundo estudo, teve como objetivo associar a ma& oclusdo com disturbios
respiratorios do sono (DRS) em criancas, de forma transversal realizado com
212 criancas de 5 anos de idade na fase da dentadura decidua e em situacéo de
vulnerabilidade social. O risco para os disturbios respiratérios do sono (DRS) foi
determinado pelo Pediatric Sleep Questionnaire (PSQ), para analise foram
realizados modelos de regressao logistica que foram ajustados e estimados os
odds ratios brutos com os intervalos de 95% de confianca. Os resultados
mostraram 20,8% das criancas apresentaram DRS, e que ha maior chance de
risco para DRS em criancas com mordida aberta anterior (OR=3,36; 1C95%:
1,27-8,93). Conclui-se que fatores moduladores como o risco aos DRS estéo
associados a ma oclusdo de mordida aberta anterior e que e gque criangas
apresentam alta probabilidade de desenvolverem ma oclusdo na transicao da
dentadura decidua para a dentadura mista.

Palavras-Chave: Denticdo mista; Transtornos do Sono-Vigilia; Malocluséo.



ABSTRACT

The aim of this study was to assess modulating factors involved in occlusal
development. Two studies were conducted for this purpose. The first was a
longitudinal study involving 121 5-year-old children at two time points (TO:
baseline and T1: follow-up at 3 years). The objective was to evaluate the
probability of developing malocclusion in the mixed dentition through Bayesian
analysis. Clinical information on malocclusion characteristics was collected
following WHO criteria (1987). Bayesian models were used for data analysis, and
parameter estimation employed Markov Chain Monte Carlo (MCMC) methods
using the RStan package (STAN DEVELOPMENT TEAM, 2019) for the R
statistical software. Results indicated that children without malocclusion at TO had
a higher probability of developing malocclusion at T1 (6 = 21.5%; 95% CI: 14.8%
—29.2%) compared to not developing it (6 = 8.0%; 95% CI: 4.0% — 13.3%). In the
second study, the objective was to associate malocclusion with sleep-disordered
breathing (SDB) in children, conducted cross-sectionally with 212 5-year-old
children in the deciduous dentition phase and in a socially vulnerable situation.
The risk for sleep-disordered breathing (SDB) was determined using the Pediatric
Sleep Questionnaire (PSQ). Logistic regression models were used for analysis,
adjusting and estimating crude odds ratios with 95% confidence intervals. Results
showed that 20.8% of children exhibited SDB, and there is a higher risk for SDB
in children with anterior open bite (OR=3.36; 95% CI: 1.27-8.93). In conclusion,
modulating factors such as the risk of SDB are associated with anterior open bite
malocclusion, and children have a high probability of developing malocclusion
during the transition from deciduous to mixed dentition.

Keywords: Mixed dentition; Sleep-Wake Disorders; Malocclusion.
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1. INTRODUCAO

As alteracdes oclusais podem acontecer nas diferentes fases do
desenvolvimento oclusal e sua etiologia € de carater multifatorial, podendo
apresentar como etiologia causas genéticas e/ou ambientais (Silva Filho, Garib,
Lara, 2013; Hartsfield, Jacob, Morford, 2017; Saito et al., 2017; Alkhadra, 2017;
Al-Khalifa et al., 2017).As causas genéticas pertencem a um padréao herdado dos
pais, como a tipologia facial, o padrdo esquelético sagital da face,e as
discrepéncias entre dente e 0sso, e alteragdes congénitas que originam alguns
tipos de sindromes que geram anomalias cranio faciais, asanomalias dentarias
de forma ou numeros, assim como alteracdes da cronologia de irrupcédo. Todas
os fatores etiol[ogicos podem serobservados no desenvolvimento da denticao,
podendo levar as alteracBes oclusais. Esses tipos de alteracdes podem ser
identificados ou previstos precocemente, entretanto sdo passiveis de poucas
opcOes de tratamento preventivo ou interceptativo, uma vez que se trata de
cunho bioldgico individualizado para cada pessoa (Almeida et al., 2000; Silva
Filho, Santamaria Jr, Capelozza Filho, 2007; Schwartz et al., 2014; Lara et al .,
2013).

J& as causas ambientais sdo aquelas que interferem no desenvolvimento
oclusal normal, e ndo pertencem ao curso bioldgico individual da pessoa posi,
sdo caracterisitcas do estilo de vida. Dentre os fatores ambientais, podem ser
citados os traumatismos e acidentes que envolvam a face, assim também como
fatores nutricionais, perdas precoces de dentes deciduos, perda de dentes
permanentes e os habitos deletérios como succéo digital ou de objetos. A maioria
das causas etiologicas ambientais esta presentes na infancia e participam das
alteracbes de normalidade oclusal. A dentadura mista € umas das principais
fases acometidas por esses fatores (Almeida et al., 2000; Silva Filho, Garib, Lara,
2013; Dimberg et al., 2015; Vedovello et al., 2016a; Amaral et al., 2017).

De forma complementar e num conceito mais atual, os fatores
moduladores para o desenvolvimento das alteracdes oclusais, bem como seu
agravamento, vao além dos fatores que envolvam especificamente o aspecto

biolégico do individuo. A influéncia do ambiente em que ele vive, assim como a


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hartsfield%20JK%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=29290679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jacob%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=29290679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morford%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=29290679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alkhadra%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29026692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schwartz%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=24713560
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lara%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=24351155
https://www.ncbi.nlm.nih.gov/pubmed/?term=da%20Silva%20Filho%20OG%5BAuthor%5D&cauthor=true&cauthor_uid=18274476
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condicdo socioeconbmica e vulnerabilidade social, devem ser investigadas
(Meneghim et al., 2007; Silva Filho, Garib, Lara, 2013; Sardenberg et al., 2013;
Normando, Barroso, Normando, 2015; Vedovello et al., 2016a; Vedovello et al.,
2016b).

Neste contexto, a dentadura mista € a fase do desenvolvimento oclusal
em que significativas alteragcbes esqueléticas e dentarias acontecem
concomitantemente. E considerada a fase ideal para a intervencdo em alguns
tipos de ma oclusdo em que a correcao ortodéntica podera ter impacto funcional
e estético imediato (Silva Filho, Santamaria Jr, Capelozza Filho, 2007; Vedovello
etal., 2016a; Boronat-Catala et al., 2017 Al-Khalifa et al., 2017)Estudos mostram
gue apesar da etiologia das alteracdes oclusais serem de origem multifatorial,
apresentam alguns fatores de risco, como, por exemplo, presenca de habitos de
sucgcdo nao nutritiva, respiracédo bucal e padrdo de crescimento vertical para
mordida aberta anterior, entretanto ainda faltam evidéncias sobre sua etiologia
(Silva Filho, Santamaria Jr, Capelozza Filho, 2007; Barros et al., 2015; Dimberg
et al., 2015; Caprioglio e Fastuca, 2016).

Os estudos para dentadura mista sdo escassos. A maioria da literatura
apresenta desfechos para a dentadura decidua e permanente (Kragt et al., 2016;
Vedovello et al., 2016a; Caprioglio e Fastuca, 2016; Sun, Wong, McGrath, 2017).
Revisbes sisteméaticas sugerem a realizacdo de estudos longitudinais, pois 0s
estudos apresentam falhas na forma de avaliacdo das caracteristicas clinicas
oclusais bem como amostras insuficientes, para que se possa avaliar as
variaveis com o minimo de viés possivel (Sardenberg et al., 2013; Pisani et
al., 2016; Kragt et al., 2016; Boronat-Catal& et al., 2017; Sun, Wong, McGrath,
2017).

Diante do exposto na literatura, a falta de estudos voltados a avaliacdo do
desenvolvimento oclusal, bem como as implicagdes do impacto da saude bucal
de forma longitudinal, este estudo busca entender os fatores moduladores para
o desenvolvimento, agravamento ou até mesmo a autocorrecdo das alteracdes
oclusais, e estabelecidas as principiais associa¢coes desses fatores moduladores

o diagndstico precoce possa ser realizado de forma mais previsivel, onde podera


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28944350
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=28944350
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGrath%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=28944350
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pisani%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27615261
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28944350
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=28944350
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGrath%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=28944350
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ser empregado medidas preventivas e interceptavas na fase de dentadura mista
gerando assim limitacdo do dano e menor custo para estratégias de saude

individual e coletiva.



14

2. ARTIGOS

2.1 Trata-se do estudo A longitudinal study of the probability of developing
malocclusion in children using a Bayesian analysis, submetido para a revista
“American Journal of Orthodontics and Dentofacial Orthopedics” apresentado

seguindo as normas da revista.
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A longitudinal study of the probability of developing malocclusion in

children using a Bayesian analysis.

Abstract

This study evaluated the probability of developing malocclusions in the mixed
dentition using a Bayesian analysis. A longitudinal observational study was
conducted with 121 children, assessed at baseline (TO) at five years/primary
dentition and follow-up at three years/mixed dentition (T1), aged eight years.
Information was collected based on the occlusal clinical conditions. Bayesian
models were used to analyze the data and estimate the parameters. The
parameter 8 was used for the distributions, indicating the probability of presenting
a given condition with an Credibility Index (ICr) of 95%. The results showed that
children have a high probability of malocclusion in the primary and mixed
dentition. There was a higher probability of developing an increased overjet in the
mixed dentition, of 20.5% (ICr 95%: 13.6% - 28.4%) to 48.3% (ICr 95%: 39.1% -
57.7%). There was a higher probability of having a normal overbite in the primary
dentition and a lower probability in the mixed dentition (ICr 95%: 9.2% - 21.3%).
Children have a high probability of developing malocclusion from primary to
mixed dentition. Bayesian analysis allows the estimate of a probabilistic model
that can be used to assess the development of clinical malocclusion conditions.

Key words: Mixed dentition; Etiology; Malocclusion

Introduction

Malocclusions can be observed at different stages of occlusion
development due to genetic and environmental etiological factors'=. In this
context, childhood is the most active occlusal and facial development stage, with
changes in dentitions, facial growth, and dimensional alterations of the dental
arches. Most interceptive orthodontic procedures are performed in this stage®?2.
The prevalence of malocclusion in the primary dentition is considered high7,9,
and the transition to permanent dentition should be monitored during the mixed
dentition stage to determine the need and opportunity for orthodontic treatment.
At this stage, preventive and interceptive orthodontics can minimize aesthetic,
social, and psychological impacts, in addition to improving the quality of life of

children10-14,
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The literature usually used frequency distribution and association analyses to
present data on malocclusion in the child population and factors that can
influence occlusal changes. No studies analyze occlusion using methods that
consider the scenario in which malocclusion appears due to its multifactorial
etiology, such as Bayesian analysis. Bayesian analysis facilitates decision-
making by directly calculating the probability of various hypotheses or scenarios,
considering the available information about that change. It also allows for more
robust estimates in situations with little data, a difficulty found in the analysis of
longitudinal data due to sample loss over time”:?151° As far as we know, this is
the first study to use a Bayesian analysis to determine the probability of
developing malocclusion in childhood.

Considering the uncertainty in the development of malocclusion, from its
establishment to even spontaneous self-correction, this analysis can contribute
to decision-making for the early and preventive treatment of alterations. Using
Bayesian analysis, this study longitudinally evaluated the probability of

developing malocclusion during the transition from primary to mixed dentition.

Metodology

This study was approved by the Ethics in Research with Human
Committee (n° 31459420.5.0000.5418) and followed the Report of Observational
Studies in Epidemiology (STROBE). Parents of children studying in public
schools were invited to participate with their children voluntarily. Those who
agreed signed the Informed Consent Form, and the children verbally consented
to their participation.

This longitudinal observational study was developed to assess the
probability of developing malocclusion in the transition from primary to mixed
dentition during a 3-year follow-up. The study included 598 5-year-old children
enrolled in public schools in a city in the interior of Sdo Paulo, Brazil. The
allocation of children between 5 years old across administrative areas within each
municipal district was based on data from the Municipal Department of Education.
The sample was stratified according to the administrative sectors within the

district. In the initial phase, 14 schools were chosen using a simple randomization
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procedure. Similarly, children were selected for inclusion in the sample during the
second phase using another simple randomization procedure. Bayesian analyses
do not include sample calculation.

During the initial assessment (T0), only children in primary dentition were
included. Children with previous or current orthodontic or orthopedic treatment
and with mental and/or physical disabilities that made oral examination
impossible were excluded from the study.

All children initially assessed at TO were contacted for follow-up when they
had transitioned into mixed dentition (T1). Children who reported current or past
orthodontic treatment, situations where parental or guardian authorization for
examination was not obtained, non-responsive individuals, and those who could
not be located through the Municipal Education Network. One hundred and
twenty-one children were re-evaluated for the study at T1. The Flowchart shows

the sample distribution (Figure 1).

All public schools Inclusion and exclusion criteria
in the city
598 Children
5 years old

Follow-up after 3
years

121 Children
8 years old

Figure 1. Sample selection flowchart

Assessment of dental occlusion included overjet, overbite, and posterior

crossbite. The absence or presence of malocclusion was also assessed?%2%,
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The overjet assessment considered the relationship between the upper
and lower incisors in the horizontal direction, with no distance between the upper
and lower incisors defined as normal overjet (0 mm). Increased overjet was
recorded when the distance was >2 mm, and decreased overjet was recorded at
<0 mm. The overbite assessment considered the relationship between the upper
and lower incisors in the vertical direction. The normal overbite was defined when
the upper incisors overlapped the lower incisors vertically by 2 mm. An anterior
open bite was recorded without contact between the anterior teeth when the
posterior teeth were occluded. The posterior crossbite considered the maxillary
molars occluded in lingual relationship with the mandibular molars in centric
occlusion. The abnormal relationship was considered posterior crossbite.
Children were diagnosed with normal occlusion when all conditions were normal.
When exhibiting at least one of the conditions mentioned above, they were

classified as having malocclusion?°22,

Calibration

A calibrated examiner performed clinical examinations and recorded the
malocclusion. Before the survey, the calibration was performed on a group of 30
5-year-old children. Theoretical and clinical training and calibration exercises
were organized for a total of 36 hours under the supervision of a reference
examiner. After the reproducibility process, it was noted that the lowest
agreement index measured among all evaluated occlusal conditions was a
Kappa of 0.92 (with a confidence interval of 0.81 to 1.00), indicating Perfect
Agreement, as per the classification proposed by Landis and Koch (1977)23.

Statistical analysis

Bayesian models were used to study the longitudinal behavior of the
orthodontic variables overjet, overbite, crossbite, and malocclusion of 121
children in primary dentition (TO) and mixed dentition (T1). Bayes' theorem can

be described as:
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P(B|A) x P(4)
P(B)

P(A|B) =

P(A|B) (probability of A given B) represents the conditional probability that
event A will happen, given that event B has occurred, just as P(B|A) represents
the conditional probability that event B will happen, given that event A occurred.
P(A) represents the probability of event A happening, and P(B) is used as a
normalization constant to guarantee that the sum of the probabilities equals 1.

In the case of parameter estimation by Bayesian analysis, A is related to
a parameter of the distribution, while B is related to the obtained data. The
probability of a parameter assuming a specific value is calculated given that
certain data were obtained (probability, also called posteriori). When looking for
the parameter's value that maximizes this probability, it is possible to find an
estimate for it. As this equation usually boils down to a complex integral, methods
known as MCMC (Markov Chain Monte Carlo) obtain the parameters that
maximize the probability to posteriori.

Then, information was used to priori models considering the Bernoulli
distribution for binary variables (crossbite and malocclusion) and the categorical
distribution (a generalization of the Bernoulli distribution) for categorical variables
with more than two levels (overjet and overbite). To analyze the dichotomous
variables, the Bernoulli distribution was also used.

The 6 parameter was used for the Bernoulli and categorical distributions,
indicating the probability of presenting a certain level. For example, a Bernoulli
distribution with possible levels 0 = absence of malocclusion and 1 = presence of
malocclusion may show 0 = 0.5 if there is a 50% chance that a sampled individual
will have a malocclusion. On the other hand, 6 = 0.75 would indicate a 75%
chance that an individual will have a malocclusion. The 8 values, in turn, were
sampled from a beta distribution, with parametersa=1and = 1.

Models were also applied considering that there could be differences in
the parameters of populations from different groups (in this case, individuals were

grouped by the variables year, gender, income, and race).
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To estimate the parameters, using methods of MCMC (Markov Chain
Monte Carlo), the package was used RStan (STAN DEVELOPMENT TEAM,
2019) for statistical R software (R CORE TEAM, 2019). In all cases, four chains
with 6,000 iterations each were used, so the first 1,000 were disregarded in the
final analysis because it is a period in which the algorithm is still adjusting the

estimate (warm-up), which may be very far from the real*®19,

Resultados

Table 1 presents the sample distribution in TO (primary dentition) and T1
(mixed dentition). Table 2 presents the frequency and estimate of the parameter
B (95% credibility interval) of the categorical variables (overjet, overbite,
crossbite, and presence of malocclusion) in the TO and T1. Children were more
likely to develop increased overjet in T1. The probability increased from 20.5%
(ICr 95%: 13.6% - 28.4%) to 48.3% (ICr 95%: 39.1% — 57.7%). The anterior open
bite increased in T1 from 15.5% (ICr 95%: 9.6% — 22.4%) to 34.2% (ICr 95%:
26.1% — 42.7%), with a significantly higher probability of developing this
malocclusion. Considering the three-year follow-up, there was no significant
difference in the odds of crosshite and malocclusion. In TO and T1, the probability
of crosshite was low, 9.8% in the TO and 13.8% in the T1, while the probability of
malocclusion was high, 70.7% in the TO and 82% in the T1.

Table 1. Descriptive analysis of the sample at TO and T1

. TO T1
Variable N % 0 %
Gender Male 314 52,5 61 50,4
Female 284 47,5 60 49,6
White 443 74 79 65,2
Race

Non-White 155 26 42 34,8
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Table 2. Frequency (percentage) and estimate of the 6 parameter (credibility interval of 95%) of categorical variables (overjet, overbite,
crossbite and malocclusion) in the Primary dentition (TO) and Mixed dentition (T1).

Primary dentition Mixed dentition

Variable Level

N (%) 6 (ICr95%)

N (%)

6 (ICr95%)

No information

12 (9,9%)

0 (0,0%)

Overjet Normal 73 (60,3%) 66,1% (57,2% — 74,5%) 47 (38,8%) 40,2% (31,1% — 49,4%)
Increased 22 (18,2%) 20,5% (13,6% — 28,4%) 61 (50,4%) 48,3% (39,1% — 57,7%)
Decreased 14 (11,6%) 13,4% (7,8% — 20,3%) 13 (10,7%) 11,6% (6,4% — 18,0%)
No information 1 (0,8%) - 0 (0,0%) -

Overbite Normal 68 (56,2%) 56,1% (47,4% — 64,8%) 70 (57,9%) 56,9% (48,0% — 65,6%)
Increased 34 (28,1%) 28,4% (20,8% — 36,7%) 10 (8,3%) 8,9% (4,6% — 14,5%)
Decreased 18 (14,9%) 15,5% (9,6% — 22,4%) 41 (33,9%) 34,2% (26,1% — 42,7%)

Crossbite Present 11 (9,1%) 9,8% (5,2% — 15,5%) 16 (13,2%) 13,8% (8,3% — 20,2%)
Absent 110 (90.9%) 90,2% (84,5% - 94,8%) 105 (86,8%) 98,6% (79,8% - 91,7%)

Malocclusion Present 86 (71,1%) 70,7% (62,4% — 78,1%) 101 (83,5%) 82,9% (75,8% — 89,0%)
Absent 35 (28,9%) 29,3 % (21,9% - 37,6%) 21 (16,5%) 17,1% (1% — 24,2%)

ICr = Credibility Index 95%
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The information from Table 3 presents the percentages and estimates of the

parameter 6 denoting changes over time:

Overjet:
= The probability of a child having a normal overjetin TO and an increased overjet
in T1 is 30.5% (95% ICr: 22.5% — 39.0%).
= The probability of a child having a decreased overjet in TO and a normal overjet
in T1 is 4.2% (95% ICr: 1.4% - 8.5%).
= The probability of a child having an increased overjet in TO and normal overjet
in T1 is 5.9% (95% ICr: 2.4% — 10.9%).
Overbite:
= The probability of a child having a normal overbite in TO and an anterior open
bite in T1 is 14.7% (95% ICr: 9.2% — 21.3%).
= The probability of a child having a deep bite in TO and a normal overbite in T1
is 14.7% (95% ICr: 9.2% — 21.3%).
= The probability of a child having a deep bite in TO and normal overbite in T1 is
12.4% (95% Credibility Interval: 7.3% — 18.6%).
= The probability of a child having an anterior open bite in TO and normal overbite
in T1is 9.3% (95% Credibility Interval: 5.0% — 14.8%).
Crossbite:
= The probability of a child not having a crossbite in TO and T1 is 81.6% (95%
Credibility Interval: 74.3% - 87.9%).
= The probability of a child not having a crossbite in TO but presenting it in T1 is
8.0% (95% ICr: 3.9% - 13.4%).
= The probability of a child having a crossbite in TO but not in T1 is 4.0% (95%
ICr: 1.3% — 8.1%).

Malocclusion:
= The probability of a child not presenting malocclusion in TO and developing it in
T1is 21.5% (95% ICr: 14.8% - 29.2%).
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Table 3. Frequencies (percentages) and estimates of the 8 parameter (95% credibility interval)
of changes in the levels of categorical variables (overjet, overbite, crossbite, and malocclusion)
between Primary dentition (TO) and Mixed dentition (T1)

Primary

Mixed

Variable dentition dentition N (%) ® (ICros%)
Normal Normal 34 (31,2%) 29,6% (21,9% — 38,0%)
Normal Increased 35 (32,1%) 30,5% (22,5% — 39,0%)
Normal Decreased 4 (3,7%) 4,2% (1,4% — 8,5%)
Increased Normal 6 (5,5%) 5,9% (2,4% — 10,9%)
Overjet Increased Increased 14 (12,8%) 12,7% (7,3% — 19,3%)
Increased Decreased 2 (1,8%) 2,5% (0,5% —6,0%)
Decreased  Normal 4 (3,7%) 4,2% (1,4% — 8,6%)
Decreased  Increased 4 (3,7%) 4,2% (1,4% — 8,6%)
Decreased  Decreased 6 (5,5%) 5,9% (2,5% — 10,8%)
Normal Normal 43 (35,8%) 34,1% (26,1% — 42,5%)
Normal Increased 7 (5,8%) 6,2% (2,7% — 10,9%)
Normal Decreased 18 (15,0%) 14,7% (9,2% — 21,3%)
Increased Normal 15 (12,5%) 12,4% (7,3% — 18,6%)
Overbite Increased Increased 1 (0,8%) 1,6% (0,2% — 4,3%)
Increased Decreased 18 (15,0%) 14,7% (9,3% — 21,2%)
Decreased  Normal 11 (9,2%) 9,3% (5,0% — 14,8%)
Decreased  Increased 2 (1,7%) 2,3% (0,5% — 5,5%)
Decreased  Decreased 5 (4,2%) 4,7% (1,7% — 8,8%)
Absent Absent 101 (83,5%) 81,6% (74,3% — 87,9%)
Crossbite Absent Present 9 (7,4%) 8,0% (3,9% — 13,4%)
Present Absent 4 (3,3%) 4,0% (1,3% — 8,1%)
Present Present 7 (5,8%) 6,4% (2,8% — 11,3%)
Absent Absent 9 (7,4%) 8,0% (4,0% — 13,3%)
Malocelusion Absent Present 26 (21,5%) 21,5% (14,8% — 29,2%)
Present Absent 11 (9,1%) 9,6% (5,1% — 15,4%)
Present Present 75 (62,0%) 60,8% (52,1% — 69,2%)

ICr = Credibility Index 95%
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Discussion

The development of malocclusions is mainly assessed by cross-
sectional studies of clinical conditions, which present the prevalence and association
with characteristics in the population®16:17:24-26 without considering cause and effect.
The longitudinal design contributes to the analysis of relative risk by assessing the
relationship between an exposure factor and an outcome of interest (presence of
malocclusion) by comparing the frequency of the outcome with data based on
parameter estimates and confidence intervals®27:28,

In this sense, the present study explores the development of malocclusion
through Bayesian analysis, commonly used in longitudinal study designs. This
analytical approach is embedded in Bayes' Theorem and seeks to estimate unknown
parameters within a probabilistic model?>®3°. The probability distribution allows for the
incorporation of uncertainty before data examination, followed by establishing a
subsequent probability distribution. Consequently, a more comprehensive analysis of
the data can be achieved. The methodology of Bayesian analysis diverges from the
conventional models used to describe the relationship between a binary dependent
variable (i.e., presence or absence of malocclusion) and one or more independent
explanatory variables, as the latter assumes a linear association with the occurrence
of the given event.

As in any longitudinal study, the sample may lose segments. Initially, the
Municipal Department of Education provided data concerning children within the
specified age range, and the sample was stratified based on the administrative sectors
of the district. In the second assessment, some children relocated to different schools
due to their advancement to a new educational phase. This change affected our ability
to contact them for follow-up assessments. Additionally, children undergoing
orthodontic interventions were excluded from the study. The selection of statistical
methodology was guided by the necessity to ensure adherence to the sample size
standards previously established in the study design.

The initial assessment of the study examined five years of age children with
primary dentition. The primary occlusion can improve or worsen when the individual
transitions from primary to mixed dentition®2”- Consequently, the prior clinical question

involves understanding the persistence of malocclusion during mixed dentition and its
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severity. In this sense, we evaluate the longitudinal behavior of overjet, overbite, and
transversal relationships.

When the analysis was performed on the occlusal conditions individually, the
likelihood of a child exhibiting a normal overjet in the primary dentition and an
increased overjet in the mixed dentition was significantly high. The maxilla has
intramembranous ossification, and its most significant postnatal growth coincides with
the mixed dentition period, which may explain the increase in overjet. This
phenomenon could explain the observed increase in overjet. However, caution is
essential as this characteristic is susceptible to change, especially considering that the
most significant growth of the mandible is still pending and is expected to coincide with
the growth spurt period. Consequently, there remains a possibility for the maxillary
bones to maintain a proportional size. Consequently, the treatment for overjet can be
initiated during stages of posterior occlusal development, such as the early permanent
dentition stage. However, early intervention for mandibular deficiency may be
warranted in severe cases334,

The findings also demonstrated a likelihood of an anterior open bite occurring
during the transition between primary and mixed dentition. However, the appropriate
course of treatment should be determined when an open bite has the potential to
rectify itself, primarily through eliminating detrimental oral habits. The potential for the
alteration to persist into adulthood may present particular challenges of an orthodontic
nature for correction, such as ensuring the stability of post-treatment relapse, which
may reach a magnitude of 35%3549,

On the other hand, our results showed a high probability of children with a deep
bite in the primary dentition having a normal overbite in the mixed dentition. The first
bite elevation occurs with the eruption of the first permanent molars. The anterior
vertical relationship is featured in the literature as a characteristic with much variability
throughout occlusal development and should be observed with caution for the decision
to treat. Faced with an overbite in the primary dentition, it is possible to monitor the
transition in the other stages of occlusal development to choose the best moment to
intervene38-41,

Although the occurrence of posterior crossbite in children during the primary
and mixed dentition stages is unlikely, there exists the potential for a higher incidence

of posterior crossbite during the mixed dentition stage when there is a normal
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transverse relationship in the primary dentition. Posterior crossbite is a transverse
malocclusion that can significantly affect facial development, including asymmetrical
growth of the bones and muscles and functional and aesthetic implications. Therefore,
it is highly advised to initiate early treatment as soon as posterior crossbite is identified,
regardless of the stage of occlusal development#2-4°,

Considering our results, children will probably present malocclusion during the
mixed dentition, mainly if these alterations have already manifested in the primary
dentition?72848, The orthodontic intervention during the transitional period may fall into
two opposite extremes if not accurately assessed: no intervention or overtreatment.
Non-intervention occurs when the orthodontist believes that all occlusal development
issues should be addressed exclusively during the permanent dentition phase. This
approach significantly influences the development of the stomatognathic system and
can lead to aesthetic and social impacts during childhood. On the other hand,
overtreatment occurs when controllable changes can be treated in a shorter period,
but the professional opt for prolonged treatment without optimizing the intervention
time. This study proposes a strategic approach emphasizing the importance of
decision-making to identify the ideal moment for intervention3241,

Finally, analyzing the aesthetic impact of the malocclusion or the worsening of
the correction prognosis always justifies early intervention, precavendo impactos na
gualidade de vida dos individuos em as fases futuras do desenvolvimento oclusal47.
Consequently, understanding the likelihood of developing malocclusions has
contributed to advancing our understanding of the progression of various occlusal
characteristics. This knowledge stimulates improved planning and intervention
strategies. In this sense, utilizing Bayesian analysis allowed the formulation of a
probabilistic model that can effectively assess the evolution of clinical malocclusion

conditions.

Conclusion

Considering the probabilistic model of Bayesian analysis, our results indicated that
children with normal overjet in the primary dentition may show an increased overjet in
the mixed dentition. Concerning overbite, children may present an anterior open bite
during the transition between primary and mixed dentition and, on the other hand, self-

correction of deep overbite in mixed dentition. Furthermore, they may present a
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posterior crossbite during the mixed dentition when there is a normal transverse

relationship in the primary dentition.
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2.2 Trata-se do estudo Associagcao entre o risco para os disturbios respiratérios
do sono e a mé& oclusdo em criancas em situacdo de vulnerabilidade social,

apresentado em formato de artigo seguindo as normas Vancouver.
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Associacdo entre o risco para os disturbios respiratérios do sono e a ma

oclusédo em criancas.

RESUMO

O objetivo do estudo foi associar a ma oclusao com disturbios respiratérios do
sono em criangas. Estudo observacional transversal realizado com 212 criangas de 5
anos de idade na fase da dentadura decidua. O risco para os disturbios respiratérios
do sono (DRS) foi determinado pelo Pediatric Sleep Questionnaire (PSQ). Foram
avaliadas as relagbes oclusais de relacdo transversal, trespasse horizontal e
trespasse vertical. O possivel bruxismo do sono e em vigilia, bem como a presenca
de habitos bucais deletérios foram avaliados por meio de questionarios enviados aos
pais. Foram realizados modelos de regressdo logistica que foram ajustados e
estimados os odds ratios brutos com os intervalos de 95% de confianca. As variaveis
com p<0,20 nas analises individuais foram estudadas em um modelo de regresséo
logistica multiplo, permanecendo no modelo final apenas as variaveis que tiveram
p=<0,05. Os resultados mostraram 20,8% das criancas apresentaram DRS, e que h&
maior chance de risco para DRS em criangas com mordida aberta anterior (OR=3,36;
IC95%: 1,27-8,93). Conclui-se que criancas que apresentam mordida aberta anterior
tem mais chance de apresentar disturbios respiratorios do sono.

INTRODUCAO

Os distarbios respiratérios do sono (DRS) se referem ao colapso recorrente da
via aérea respiratéria que acontecem durante o sono. Em vigilia existe uma protecéo
na via aérea que acontece por diversos mecanismos, que resultam no aumento da
atividade muscular dos dilatadores faringeos, entretanto, durante o sono, esses
mecanismos ndo sdo suficientes, ocorrendo uma diminuicdo do espaco e,
consequentemente, uma maior resisténcia ao fluxo respiratério (Palombini, 2010).

Os DRS apresentam associagdo com um maior risco para doencgas
cardiovasculares e metabodlicas, e a identificacéo e tratamento dessa situacao durante
a infancia é considerada a Unica forma de prevencédo para a fase adulta (Palombini,
2010; Castilho et al., 2020).

A literatura aponta alguns possiveis fatores associados aos DRS, sendo eles
genéticos como colapso ou obstrugcdes das estruturas das vias aéreas respiratorias,

falhas no sistema nervoso regulador da respiracédo, e ainda, fatores ambientais como
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alergias, infecgbes, respiracdo bucal, ma oclusdo e bruxismo (Palombini, 2010,
Ikavalko et al., 2012; Aroucha Lyra et al., 2020; Castilho et al., 2020)

Neste sentido, os DRS podem ser considerados um problema de importancia
crescente na pediatria, pois afetam a qualidade de vida das criancas (Castilho et al.,
2020). Diante disso, o objetivo do estudo foi associar a ma oclusédo com disturbios

respiratorios do sono em criancas em situacéo de vulnerabilidade social.

METODOLOGIA

Este estudo foi aprovado pelo Comité de Etica e Pesquisa (CAAE.
59292222.8.0000.5385). Foi realizado um estudo observacional transversal com 212
criancas de 5 anos de idade e em situacao de vulnerabilidade social matriculadas em
cinco escolas da zona leste do municipio de Araras (Sao Paulo, Brasil).

Foram incluidos no estudo as criancas com dentadura decidua completa,
auséncia de tratamento ortodbntico atual ou prévio, auséncia de sindromes ou
alteracdes que impediram a participacdo no estudo. O tamanho minimo de 200
criancas foi calculado considerando um poder do teste de 80% e nivel de significancia
de 5%.

O risco ao DRS foi avaliado por meio do questionario Pediatric Sleep
Questionnaire (PSQ), validado para detectar os disturbios respiratérios do sono como
ronco, sonoléncia e problemas comportamentais. O PSQ foi respondido pelos pais
e/ou responsaveis, em que apresentou 22 itens, com respostas binomiais (sim ou
ndo) (Bruni e al., 1996; Charvin et al., 2000; Martins et al., 2022). Esse questionario
apresenta 3 dominios: o de ronco com 9 itens, o de sonoléncia com 7 itens e o de
comportamento com 6 itens com 0s seguintes questionamentos: Enquanto dorme,
seu filho: 1) ronca mais da metade do tempo de sono? 2) sempre ronca? 3) ronca
alto? 4) tem dificuldade para respirar ou luta para respirar? 5) tem respiragéo "pesada”
ou alta? 6) voceé ja viu seu filho parar de respirar durante a noite? Seu Filho: 7) tende
a respirar pela boca durante o dia? 8) tem a boca seca ao acordar de manha? 9)
ocasionalmente faz xixi na cama? 10) acorda sentindo-se cansado pela manha?
11)tem problema de sonoléncia durante o dia? 12) o professor ja comentou que ele
fica sonolento durante o dia? 13) é dificil acorda-lo de manh&? 14)ele acorda com dor
de cabeca de manha? 15) parou de crescer numa velocidade normal desde o

nascimento? 16) esta com sobrepeso? Meu filho frequentemente: 17) parece nao
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ouvir quando falamos com ele(a). 18) tem dificuldade organizando tarefas e
atividades. 19) é facilmente distraido por estimulos estranhos. 20) tem o0s pés e as
maos inquietos ou se contorce ao sentar. 21) age como se estivesse “ligado na
tomada”? 22) se intromete ou interrompe os outros. Valores de 8 ou mais respostas
positivas € sugestivo de distlrbios respiratérios do sono. (Charvin et al.,2000; Martins
et al., 2022).

A ocluséo foi avaliada baseada nos critérios de Foster e Hamilton (1969). As
variaveis analisadas foram trespasse horizontal, trespasse vertical e relacédo

transversal (Foster e Hemilton, 1969).

O possivel bruxismo do sono foi avaliado por um questionario adaptado do
artigo (Winocur et al., 2011), que utilizou os critérios de diagnésticos da Academia
Americana de Medicina do Sono (2005). O questionario refere-se a eventos ocorridos
nos ultimos 3 meses da seguinte forma: 1 - Vocé sabe ou ja ouviu alguém dizer que
seu filho range os dentes com frequéncia durante o sono? (sim/nao); 2 - Vocé acha
de que a dentigdo do seu filho esta desgastada mais do que deveria ser? (sim./néo);
3 - Vocé seu filho ja relatou sentir algum dos seguintes sintomas ao acordar? (sim/
nao): (a) Sensacao de fadiga, aperto ou dor no maxilar ao acordar? (b) Sentindo os
dentes apertados ou que sua boca esta dolorida ao acordar? (c) Dor nas temporas ao
acordar? (d) Dificuldade em abrir bem a boca ao acordar? (e) Sentimento de tenséo
na articulagdo da mandibula ao acordar e sentir como se tivesse que mover sua
mandibula para libera-la? (f) Ouvir ou sentir um "“clique" na articulacdo da mandibula
ao despertar que desaparece depois?

Os entrevistados foram classificados com possivel bruxismo do sono se a
resposta foi positiva para a questdo 1 e /u pergunta 2, além de pelo menos uma
resposta positiva para um sintoma listado na questdo 3 (Emidio et al., 2020). J4 o
bruxismo em vigilia e os habitos bucais deletérios foram identificados por perguntas

diretas enviadas aos pais.

Analise estatistica

Inicialmente foram realizadas analises descritivas dos dados com frequéncias
absolutas e relativas. A seguir foram ajustados modelos de regresséao logistica entre

cada variavel independente individualmente e o desfecho (risco de distarbios
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respiratorios do sono). A partir desses modelos foram estimados os odds ratios brutos
com os intervalos de 95% de confianca. As variaveis com p<0,20 nas analises
individuais foram estudadas em um modelo de regressao logistica multiplo,
permanecendo no modelo final apenas as variaveis que tiveram p<0,05 no modelo
multiplo. A partir do modelo multiplo foram estimados os odds ratios ajustados com
os intervalos de 95% de confianca. As analises foram realizadas no programa R (R
Foundation for Statistical Computing, Vienna, Austria), com nivel de significancia de
5%

RESULTADOS

Foram avaliadas 212 criangas com idade entre 5 anos de idade, sendo 52,8%
meninos e 47,2% meninas. Na Tabela 1 é apresentada a andlise descritiva das
variaveis avaliadas. Observou-se que a maioria das criancas sdo de familia com
renda de até trés salarios-minimos (91,5%). Em relacdo aos habitos bucais deletérios,
44,8% usam chupeta, 74,5% apresentam possivel bruxismo do sono e 43,4%
apresentam bruxismo em vigilia. Em relacdo a ma oclusdo pode-se observar que
18,8% apresentam mordida cruzada posterior, 14,2% trespasse horizontl aumentado
e 13,7% trespasse horizontal diminuido. Observa-se ainda que 12,7% e 16,0%
apresentam trespasse vertical aumentado e mordida aberta anterior,
respectivamente. Quanto ao risco de disturbios respiratorios do sono, a prevaléncia é
de 20,8%.
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Tabela 1. Analises descritiva das variaveis estudadas em escolares de 5 e 6 anos

de idade (n=212).

Variavel Categoria n (%)

Risco de disturbios Presenca 44 (20,8%)

respiratérios do sono Auséncia

(desfecho) 168 (79,2%)

Sociodemogréfica

Sexo Feminino 100 (47,2%)
Masculino 112 (52,8%)
Branca 90 (42,5%)

Cor da pele Preta 122 (57,6%)
Menos de um 53 (25,0%)

Renda (Salarios Entrel1e 3 141 (66,5%)

Minimos) Entre 4 e 6 16 (7,6%)
Mais que 6 2 (0,9%)
N&o alfabetizado 5 (2,4%)
12 a 43Série incompleta 15 (7,1%)
52 a 82 Série incompleta 13 (6,1%)
52 a 82 Série completa 10 (4,7%)

Escolaridade da mae

2° Grau incompleto
2° Grau completo

23 (10,8%)
93 (43,9%)

Ensino Superior incompleto 12 (5,7%)
Ensino Superior completo 34 (16,0%)
Sem informacéo 7 (3,3%)
N&o alfabetizado 24 (11,3%)
12 a 43Série incompleta 18 (8,5%)
12 a 43Série completa 5 (2,4%)
52 a 82 Série incompleta 13 (6,1%)
. . 52 a 82 Série completa 14 (6,6%)
Escolaridade do pai 2° Grau incompleto 18 (8,5%)
2° Grau completo 79 (37,3%)
Ensino Superior incompleto 15 (7,1%)
Ensino Superior completo 19 (9,0%)
Sem informacao 7 (3,3%)

Habitos bucais

deletérios
~ Sim 95 (44,8%)
Succéo de chupeta N&o 117 (55.2%)
~ Sim 16 (7,6%)
Succéo de dedo N 196 (92,4%)
Bruxismo do sono Sim 158 (74,5%)
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Variavel Categoria n (%)
Nao 54 (25,5%)
Bruxismo em vigilia Sim 92 (43,4%)
Nao 120 (56,6%)
Ma ocluséo
Relagé&o transversal Normal 151 (71,2%)
Mordida cruzada posterior 61 (18,8%)
Trespasse horizontal Normal 153 (72,2%)
(overjet) Agmentado 30 (14,2%)
Diminuido 29 (13,7%)
Trespasse vertical Normal . 151 (71,2%)
(overbite) Sobrt_amordlda . 27 (12,7%)
Mordida aberta anterior 34 (16,0%)

*Evento de desfecho. Ref: Categoria de referéncia para as variaveis
independentes. OR: Odds ratio. IC: Intervalo de confianca.

Os resultados das analises de associagcdo com o risco de disturbios
respiratorios do sono nos escolares sdo apresentados na Tabela 2. Observa-se
maior chance de risco de distlrbios respiratérios do sono nos escolares com
mordida aberta anterior (OR=3,36; 1C95%: 1,27-8,93). Pode-se observar que
29,4% dos escolares com mordida aberta anterior apresentam risco, enquanto

entre os com trespasse vertical normal, apenas 1,5% apresentam risco.
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Tabela 3. Analises das associac¢6es brutas e ajustadas com o risco de distarbios
respiratérios do sono, em escolares com 5 e 6 anos de idade (n=212).

Variavel Categoria n (%) Risco OR bruto p-valor OR ajustado p-valor
Presenca’ Auséncia (1C95%) (1C95%)
n (%) n (%)
SocioeconOmica
Sexo Feminino 100 (47,2%) 21 (21,0%) 79 (79,0%) 1’0; (()%’)53' 0.9337 - -
Masculino 112 (52,8%) 23 (20,5%) 89 (79,5%) Ref
Cor da pele Branca 90 (42,5%) 20 (22,2%) 70 (77,8%) 1’127;%’)60_ 0.6511 - -
Preta 122 (57,6%) 24 (19,7%) 98 (80,3%) Ref
?;fn?:j:”e 43 (20,3%) 8 (18,6%) 35 (81,4%) 0’83 é%’)34' 0,6081 i i
Escolaridade da Do 2° grau até
mae Superior 162 (76,4%) 36 (22,2%) 126 (77,8%) Ref
completo
Sem informacao 7 (3,3%) 0 (0,0%) 7 (100,0%) -
?;;i?j;”e 74 (349%) 12 (162%) 62 (83,8%) 0’63 ég’)zg' 0,1717 : :
Escolaridade do Do 2° grau até
pai Superior 131 (61,8%) 32 (24,4%) 99 (75,6%) Ref
completo
Sem informacéo 7 (3,3%) 0 (0,0%) 7 (100,0%) - -
Habitos bucais
deletérios
Sim 95 (44,8%) 17 (17,9%) 78 (82,1%) Ref - -
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Variavel Categoria n (%) Risco OR bruto p-valor OR ajustado p-valor
Presenca’ Auséncia (1C95%) (1C95%)
n (%) n (%)
Succéo de . 0 0 0 1,38 (0,70-
chupeta Nao 117 (55,2%) 27 (23,1%) 90 (76,9%) 2. 71) 0,3559
. 2,50 (0,85-
0 0, 0, - -
Succio de dedo Sim 16 (7,6%)  6(37,5%) 10 (62,5%) 7 20) 0,0947
Nao 196 (92,4%) 38 (19,4%) 158 (80,6%) Ref
Bruxismo do Sim 158 (74,5%) 31 (19,6%) 127 (80,9%) 0’717 é(i’)?’?' 0,4867 ; ]
S0no N&o 54 (25,5%) 13 (24,1%) 41 (75,9%) Ref
Bruxismo em Sim 92 (43,4%) 23 (25,0%) 69 (75,0%) 1’5; (()%’)81' 0,1839 - -
vigilia N&o 120 (56,6%) 21 (17,5%) 99 (82,5%) Ref
Mé ocluséo
relnca Normal 151 (71,2%) 32 (21,2%) 119 (78,8%) Ref - -
elacéo _
transversal Mordida cruzada o) g 80 12(19.796) 49(80.3%) 9T @43 (5049 i i
posterior 1,91)
Normal 153 (72,2%) 35 (22,9%) 118 (77,1%) Ref
Trespasse 0,67 (0,24-
horizontal Aumentado 30 (14,2%) 5(16,7%) 25 (83,3%) 1.89) 0,4540
(overjet) 0,54 (0,18-
0 0, 0, ! !
Siminuido 29 (13,7%) 4 (13,8%) 25 (86,2%) 1 66)
Trespasse Normal 151 (71,2%) 28 (18,5%) 123 (81,5%) Ref Ref
. . . 1,2 46-
vertical (overbite) Sobremordida 27 (12,7%) 6 (22,2%) 21 (77,8%) 26 (0,46 0,6547 1,23 (0,44-3,44) 0,6902

3,40)
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Variavel Categoria n (%) Risco OR bruto p-valor OR ajustado p-valor
Presenca’ Auséncia (1C95%) (1C95%)
n (%) n (%)
Mordida aberta 5, 16.006) 10 (20.4%) 24 (706%) O 1605  3.36(127-893) 00150
anterior 4,26)

*Evento de desfecho. Ref: Categoria de referéncia para as varidveis independentes. OR: Odds ratio. IC:

Intervalo de confianga
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DISCUSSAO

O presente estudo avaliou a associa¢do da a mé ocluséo, presenca de
habitos bucais deletérios e possivel bruxismo do sono e em vigilia com o risco
para o desenvolvimento de distarbios respiratérios do sono a partir disso
observamos que movo estudos sé@o sugeridos a fim de determinar também a
relacéo de causa e efeito entre essas variaveis, tracar diagnosticos mais precisos
e auxiliar na escolha de tratamento (Carvalho et al., 2014; Aroucha Lyra et al.,
2020; Shirke et al., 2023).

A prevaléncia dos riscos aos DRS foi de 20,8%, sendo considerada uma
alta prevaléncia na populagdo infantil, mesmo que observado uma taxa de
variacdo na prevaléncia dos estudos devido ao perfil da amostra estudada, todos
corroboram com a presenca alta desses disturbios na infancia (Castronovo et al.,
2003; Sakamoto et al., 2017; Guo et al., 2020; Hansen et al., 2022; Shirke et al.,
2023; Li et al., 2023).

Os DRS possuem alta prevaléncia na populacdo e podem influenciar
negativamente o desenvolvimento e bem-estar das criancas, com isso, S&o
necessarios mais estudos nessa populacao, pois, € a Unica fase que permite
estratégias preventivas das alteracdes decorrentes dos distUrbios respiratorios
do sono na fase adulta (Kim & Guilleminault., 2011; Carvalho et al., 2014; Hansen
et al., 2022; Li et al., 2023).

Considerando que, este estudo associou 0 risco para problemas
respiratérios do sono com aspectos clinicos e comportamentais das criangas na
dentadura decidua, observou-se que criancas com alteracdes clinicas de ma
oclusdo apresentam mais chances ao risco dos disturbios respiratorios do sono.

A mordida aberta anterior esteve associada com os DRS (Carvalho et al.,
2014; Pacheco et al., 2015; Aroucha Lyra et al., 2020; Shirke et al., 2023). A falta
de trespasse vertical positivo proporciona na criangca a auséncia do ponto

resisténcia para o posicionamento da lingua em determinadas fun¢bes do
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sistema estomatognéatico como movimentos durante a fala e degluticao, e ainda,
proporciona alteracfes do padrao respiratério normal, nesse caso, para padrao
respiratorio predominantemente bucal, esse cenario converge para piora na
qualidade de vida da crianca (Shirke et al., 2023; Li et al., 2023).

Embora a polissonografia seja o padréo ouro para a avaliacdo dos DRS,
0 questionario Pediatric Sleep Questionnaire (PSQ) utilizado nesse estudo se
apresenta como uma opc¢ao viavel de baixo custo para ser aplicado em grandes
populacdes infantis e de vulnerabilidade social como nesse estudo, tendo
validade e confiabilidade do seu uso para populagdes brasileiras (Martins et al.,
2022).

A vulnerabilidade social foi uma caracteristica da amostra estudada como
baixa renda e baixa escolaridade dos pais, sendo fatores que podem estar
associados com alteracdes da saude bucal e com o impacto na qualidade de
vida relacionada a saude bucal das criancas. Com isso, estratégias de saude
publica em saude bucal sdo altamente desejadas para essa populacéo, incluindo
diagnéstico e prevencéo dos DRS (Santos et al., 2020; Shirke et al., 2023; Li et
al., 2023).

N&o é possivel afirmar nesse estudo a relacdo entre causa e efeito dos
fatores estudados com o desfecho, e a literatura de apresenta de forma escassa,
para isso, é necessario que estudos de acompanhamento longitudinal sejam
realizados e s&do altamente sugeridos para estudos futuros. Entretanto, as
implicac@es clinicas para os achados desses estudos apontam a necessidade
de diagnéstico precoce dos DRS, bem como, tratamento das alteragdes oclusais

de mordida aberta anterior de forma precoce.

CONCLUSAO

Conclui-se que criangcas que apresentam mordida aberta anterior tem

mais chance de apresentar disturbios respiratérios do sono.
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3. DISCUSSAO

Devido ao carater multifatorial e para que seja possivel contemplar um amplo
conhecimento da méa oclusdo e seus impactos na vida das criancas séo
necessarios estudos com diferentes desenhos metodolégicos, nos estudos de
frequentistas podemos observar fatores que estdo associados a essa alteracéo
em um recorte transversal ou longitudinal, apontado variaveis correspondentes
aos fatores etiolégicos e até mesmo andlises mais profundas como de causa e
efeito, entretanto, ndo foi possivel observar na literatura atual estudos
investigando a probabilidade do desenvolvimento da ma oclusdo (Goais et al.,
2012; Shamshoian et al., 2022).

O desenvolvimento oclusal na infancia é observado com grande variabilidade
de sua apresentacdo clinica, as caracteristicas de normalidade em cada fase do
desenvolvimento oclusal e as alteracfes oclusais podem ocorrer bem como pode
se autocorrigir, com isso, esse estudo analisou a probabilidade dos eventos
ocorrerem na fase de transicdo da dentadura decidua e mista, observando que
€ alta a probabilidade das criancas desenvolverem ma oclusdo na dentadura
decidua e mista, e que também € alta a probabilidade de uma crianca
desenvolver ma oclusdo na dentadura mista mesmo nao apresentando na
dentadura decidua (Gais et al., 2012; Alkhadra et al., 2017; Amaral et al., 2017).

A caracteristica de ma oclusdo que apresentou mais probabilidade de as
criancas apresentarem na dentadura mista foi a mordida aberta anterior, essa é
uma caracteristica instavel pois ao mesmo tempo que pode ocorrer, ela também
apresenta potencial de autocorrec¢éo. Na infancia ela pode ser facilmente tratada,
por isso, ao identificar essa alteracdo é necessario tratamento preventivo ou
interceptativo o quanto antes (Lentini-Oliveira et al., 2014; Nascimento et al.,
2016; Tanny et al., 2028).
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Ja na fase adulta, o tratamento da mordida aberta anterior € desafiador, e
pode inclusive envolver tratamento cirirgicos, mesmo assim, a literatura aponta
grande instabilidade nas corre¢cdes durante essa fase (Lentini-Oliveira et al.,
2014; Nascimento et al., 2016; Tanny et al., 2028).

Nesse sentido, observou-se que as alteracdes de mordida aberta anterior
estivem associado ao risco para o desenvolvimento de distlrbios respiratorios
do sono, sendo essa uma alteracao respiratoria importante e impede a qualidade
do sono e que quando perpetuada na fase adulta pode inclusive aumentar riscos
de doencas cardiovasculares (Kim et al., 2011; Pacheco et al., 2015; Guo et al.,
2020).

Com isso, identificar e tratar a mordida aberta anterior em criancas de forma
precoce € altamente desejado para que ocorra a melhora na qualidade de vida

das criancas.
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4. CONCLUSAO

Conclui-se que fatores moduladores como o risco aos DRS estao associados
a ma oclusédo de mordida aberta anterior e que e que criangas apresentam alta
probabilidade de desenvolverem ma ocluséo na transicdo da dentadura decidua

para a dentadura mista.
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do Centro Universitario da Fundacdo Herminie Omello na cidade de Araras — SP, em 2014 @ 2017. O
objelivo deste estudo sera avaliar, o desenvolvimente oclusal na fase de dentadura misia e o tipo de
impacto dos fatores moduladores clinicos & ambientais. Os

Enderego:  Av Limeira 301 Caixa Pestal 52

Baiirra:  Areifio CEP: 13.414-303
UF: =P Municipio: PIRACICAEA
Tebefone: |13)2108-5348 Fax: [19)2106-5348 E-mail: cep@fop unicamp be

Puigirn 01 da 13
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Anexo 2 - Normas Revista American Journal of Orthodontics and

Dentofacial Orthopedics

Guidelines for Original Articles

Submit Original Articles via

EM: https://www.editorialmanager.com/ajodo/.

Before you begin, please review the guidelines below.

1. Title Page. Put all information pertaining to the authors in the
Title Page. Include the title of the article, full name(s) of the
author(s), as well as each person's institutional affiliations and
positions and email address; identify the corresponding author
and include an address, telephone numbers, and an e-mail

address. This information will not be available to the reviewers.

2. Abstract. Structured abstracts of 250 words or less are
preferred. A structured abstract contains the following sections:
Introduction, describing the problem; Methods, describing how
the study was performed; Results, describing the primary results;
and Conclusions, reporting what the authors conclude from the

findings and any clinical implications.


https://www.editorialmanager.com/ajodo/
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3. Manuscript. The manuscript should be organized in the
following sections: Introduction and literature review, Methods,
Results, Discussion, Conclusions, References, and figure
captions. Express measurements in metric units, whenever
practical. Refer to teeth by their full names. For style questions,
refer to the AMA Manual of Style, 10th edition. Cite references
selectively, and number them in the order cited. Make sure that
all references have been mentioned in the text. Follow the format
for references in "Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” (Ann Intern Med 1997;126:36-

47); http://www.icmje.org. DOl numbers are optional but

encouraged. Include the list of references with the manuscript
proper. Submit figures and tables separately (see below); do not

embed figures in the word processing document.

4. Figures. Digital images should be in TIF or EPS format, CMYK
or grayscale, at least 5 inches wide and at least 300 pixels per
inch (118 pixels per cm). Do not embed images in a word
processing program. If published, images could be reduced to 1
column width (about 3 inches), so authors should ensure that
figures will remain legible at that scale. For best results, avoid
screening, shading, and colored backgrounds; use the simplest
patterns available to indicate differences in charts. If a figure has
been previously published, the legend (included in the

manuscript proper) must give full credit to the original source,


http://www.icmje.org/

59

and written permission from the original publisher must be
included. Be sure you have mentioned each figure, in order, in
the text.

5. Tables. Tables should be self-explanatory and should
supplement, not duplicate, the text. Number them with Roman
numerals, in the order they are mentioned in the text. Provide a
brief title for each. If a table has been previously published,
include a footnote in the table giving full credit to the original
source and include written permission for its use from the
copyright holder. Submit tables as text-based files (Word is
preferred, Excel is accepted) and not as graphic elements. Do
not use colors, shading, boldface, or italics in tables. Use a
period to indicate the decimal point, and not a comma. Do not
submit tables as parts A and B; instead, divide into 2 separate
tables. Do not "protect” tables by making them "read-only." The
table title should be put above the table and not as a cell in the
table. Similarly, table footnotes should be under the table, not

table cells.

6. Model release and permission forms. Photographs of
identifiable persons must be accompanied by a release signed
by the person or both living parents or the guardian of minors.
lllustrations or tables that have appeared in copyrighted material

must be accompanied by written permission for their use from
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the copyright owner and original author, and the legend must
properly credit the source. Permission also must be obtained to

use modified tables or figures.

7. Copyright release. All authors will be asked to e-sign a
copyright release before the article is published. In accordance
with the Copyright Act of 1976, which became effective February
1, 1978, all manuscripts must be accompanied by the following
written statement, signed by all authors: "The undersigned
author(s) transfers all copyright ownership of the manuscript
[insert title of article here] to the American Association of
Orthodontists in the event the work is published. The
undersigned author(s) warrants that the article is original, does
not infringe upon any copyright or other proprietary right of any
third party, is not under consideration by another journal, has not
been previously published, and includes any product that may
derive from the published journal, whether print or electronic
media. | (we) sign for and accept responsibility for releasing this
material." Scan the printed copyright release and submit it via
EM.

8. Use the International Committee of Medical Journal Editors
Form for the Disclosure of Conflict of Interest (ICMJE Conflict of
Interest Form). If the manuscript is accepted, the disclosed
information will be published with the article. The usual and


https://www.elsevier.com/__data/promis_misc/ajodo_copyright.pdf
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customary listing of sources of support and institutional
affiliations on the title page is proper and does not imply a
conflict of interest. Guest editorials, Letters, and Review articles

may be rejected if a conflict of interest exists.

9. Institutional Review Board approval. For those articles that
report on the results of experiments of treatments where patients
or animals have been used as the sample, Institutional Review
Board (IRB) approval is mandatory. No experimental studies will
be sent out for review without an IRB approval accompanying

the manuscript submission.

Checklist for Authors

_____Title page, including full name of each author, academic
degrees, institutional affiliation and position, and email address
of each author, and full mailing address and contact information
for the corresponding author. A Different author may be
designated as the contact person for the article after it is

published.

CRediT Author Statement, formatted with the names of

authors first and CRediT role(s) following. More details and an

example



https://www.elsevier.com/authors/journal-authors/policies-and-ethics/credit-author-statement
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62

Highlights (up to 5 Highlights, written in complete

sentences, 85 characters each, including spaces).

Abstract (structured, 250 words; a graphical abstract is

optional)

Manuscript, including references and figure legends

Figures, high resolution and in TIF or EPS format

Tables

Copyright release statement, signed by all authors

Photographic consent statement(s)

ICMJE Conflict of interest statement for each author

Permissions to reproduce previously published material

Permission to reproduce proprietary images (including

screenshots that include a company logo)


https://www.elsevier.com/__data/promis_misc/ajodo_copyright.pdf
https://www.elsevier.com/__data/promis_misc/YMOD_photo-release.pdf
http://www.icmje.org/downloads/coi_disclosure.pdf
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B Preparation

Double anonymized review

This journal uses double anonymized review, which means the
identities of the authors are concealed from the reviewers, and

vice versa. More information is available on our website. To

facilitate this, please include the following separately:

Title page (with author details): This should include the title,
authors' names, affiliations, acknowledgements and any
Declaration of Interest statement, and a complete address for the
corresponding author including an e-mail address.

Anonymized manuscript (no author details): The main body of
the paper (including the references, figures, tables and any
acknowledgements) should not include any identifying

information, such as the authors' names or affiliations.

Article structure

Introduction

Provide an adequate background so readers can understand the

nature of the problem and its significance. State the objectives of
the work. Cite literature selectively, avoiding a detailed literature


https://www.elsevier.com/reviewer/what-is-peer-review
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survey or a summary of the results.

Material and Methods

Provide sufficient detail to allow the work to be reproduced. If
methods have already been published, indicate by a reference
citation and describe only the relevant modifications. Include
manufacturer information (company name and location) for any
commercial product mentioned. Report your power analysis and

ethics approval, as appropriate.

Results

Results should be clear and concise.

Discussion

Explain your findings and explore their significance. Compare
and contrast your results with other relevant studies. Mention the
limitations of your study, and discuss the implications of the
findings for future research and for clinical practice. Do not

repeat information given in other parts of the manuscript.

Conclusions
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Write a short Conclusions section that can stand alone. If

possible, refer back to the goals or objectives of the research.

Essential title page information

« Title. Concise and informative. Titles are often used in
information-retrieval systems. Avoid abbreviations and formulae
where possible.

» Author names and affiliations. Please clearly indicate the
given name(s) and family name(s) of each author and check that
all names are accurately spelled. You can add your name
between parentheses in your own script behind the English
transliteration. Present the authors' affiliation addresses (where
the actual work was done) below the names. Indicate all
affiliations with a lower-case superscript letter immediately after
the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the
country name and, if available, the e-mail address of each
author.

» Corresponding author. Clearly indicate who will handle
correspondence at all stages of refereeing and publication, also
post-publication. This responsibility includes answering any
future queries about Methodology and Materials. Ensure that
the e-mail address is given and that contact details are kept
up to date by the corresponding author.
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* Present/permanent address. If an author has moved since
the work described in the article was done, or was visiting at the
time, a 'Present address' (or 'Permanent address') may be
indicated as a footnote to that author's name. The address at
which the author actually did the work must be retained as the
main, affiliation address. Superscript Arabic numerals are used

for such footnotes.

Highlights

Highlights are optional yet highly encouraged for this journal, as
they increase the discoverability of your article via search
engines. They consist of a short collection of bullet points that
capture the novel results of your research as well as new
methods that were used during the study (if any). Please have a

look at the example Highlights.

Highlights should be submitted in a separate editable file in the
online submission system. Please use 'Highlights' in the file
name and include 3 to 5 bullet points (maximum 85 characters,

including spaces, per bullet point).

Abstract

A structured abstract using the headings Introduction, Methods,


https://www.elsevier.com/researcher/author/tools-and-resources/highlights
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Results, and Conclusions is required for Original Article,
Systematic Review, Randomized Controlled Trial, and Techno
Bytes. An unstructured abstract is acceptable for Case Report

and Clinician's Corner.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged
as it draws more attention to the online article. The graphical
abstract should summarize the contents of the article in a
concise, pictorial form designed to capture the attention of a wide
readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size:

Please provide an image with a minimum of 531 x 1328 pixels (h
x w) or proportionally more. The image should be readable at a
size of 5 x 13 cm using a regular screen resolution of 96 dpi.
Preferred file types: TIFF, EPS, PDF or MS Office files. You can

view Example Graphical Abstracts on our information site.

Acknowledgments

Collate acknowledgments in a separate section at the end of the
article before the references; do not include them on the title
page, as a footnote to the title page, or otherwise. List here those
individuals who provided help during the research (eg, providing


https://www.elsevier.com/researcher/author/tools-and-resources/graphical-abstract
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help with language or writing assistance, or proofreading the

article).

Formatting of funding sources

List funding sources in this standard way to facilitate compliance

to funder's requirements:

Funding: This work was supported by the National Institutes of
Health [grant numbers xxxx, yyyy]; the Bill & Melinda Gates
Foundation, Seattle, WA [grant number zzzz]; and the United

States Institutes of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the

program or type of grants and awards. When funding is from a
block grant or other resources available to a university, college,
or other research institution, submit the name of the institute or

organization that provided the funding.

If no funding has been provided for the research, it is

recommended to include the following sentence:

This research did not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors.
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Artwork

Image manipulation

Whilst it is accepted that authors sometimes need to manipulate
images for clarity, manipulation for purposes of deception or
fraud will be seen as scientific ethical abuse and will be dealt
with accordingly. For graphical images, this journal is applying
the following policy: no specific feature within an image may be
enhanced, obscured, moved, removed, or introduced.
Adjustments of brightness, contrast, or color balance are
acceptable if and as long as they do not obscure or eliminate any
information present in the original. Nonlinear adjustments (e.g.
changes to gamma settings) must be disclosed in the figure

legend.

Electronic artwork

General points

* Make sure you use uniform lettering and sizing of your original
artwork.

» Embed the used fonts if the application provides that option.
 Aim to use the following fonts in your illustrations: Arial,
Courier, Times New Roman, Symbol, or use fonts that look

similar.



70

* Number the illustrations according to their sequence in the text.
 Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

« Size the illustrations close to the desired dimensions of the
published version.

» Submit each illustration as a separate file.

 Ensure that color images are accessible to all, including those

with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the
detailed information are given here.

Formats

If your electronic artwork is created in a Microsoft Office
application (Word, PowerPoint, Excel) then please supply 'as is'
in the native document format.

Regardless of the application used other than Microsoft Office,
when your electronic artwork is finalized, please 'Save as' or
convert the images to one of the following formats (note the
resolution requirements for line drawings, halftones, and
line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones),
keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line


https://www.elsevier.com/about/policies-and-standards/author/artwork-and-media-instructions
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drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or

grayscale), keep to a minimum of 500 dpi.

Please do not:

 Supply files that are optimized for screen use (e.g., GIF, BMP,
PICT, WPG); these typically have a low number of pixels and
limited set of colors;

* Supply files that are too low in resolution;

« Submit graphics that are disproportionately large for the
content.

« Embed your images in the Word document.

Color artwork

Please make sure that artwork files are in an acceptable format
(TIFF (or JPEG), EPS (or PDF) or MS Office files) and with the
correct resolution. If, together with your accepted article, you
submit usable color figures then Elsevier will ensure, at no
additional charge, that these figures will appear in color online
(e.g., ScienceDirect and other sites) in addition to color

reproduction in print. Further information on the preparation of

electronic artwork.

Figure captions


https://www.elsevier.com/about/policies-and-standards/author/artwork-and-media-instructions
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Ensure that each illustration has a caption. Supply captions
separately, not attached to the figure. A caption should comprise
a brief title (not on the figure itself) and a description of the
illustration. Keep text in the illustrations themselves to a

minimum but explain all symbols and abbreviations used.

Tables

Please submit tables as editable text (Word) and not as images.
Upload tables separately, together in one file if the tables are
small, or as individual files; do not embed tables in the
manuscript. Number tables consecutively in accordance with
their appearance in the text and place any table notes below the
table body. Be sparing in the use of tables and ensure that the
data presented in them do not duplicate results described
elsewhere in the article. Please avoid using vertical rules and

shading in table cells.

References

Citation in text

Please ensure that every reference cited in the text is also

present in the reference list (and vice versa). Any references



73

cited in the abstract must be given in full. Unpublished results
and personal communications are not recommended in the
reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow
the standard reference style of the journal and should include a
substitution of the publication date with either 'Unpublished
results' or 'Personal communication'. Citation of a reference as

'in press' implies that the item has been accepted for publication.

Reference links

Increased discoverability of research and high quality peer
review are ensured by online links to the sources cited. In order
to allow us to create links to abstracting and indexing services,
such as Scopus, Crossref and PubMed, please ensure that data
provided in the references are correct. Please note that incorrect
surnames, journal/book titles, publication year and pagination
may prevent link creation. When copying references, please be
careful as they may already contain errors. Use of the DOl is

highly encouraged.

A DOl is guaranteed never to change, so you can use it as a
permanent link to any electronic article. An example of a citation
using DOI for an article not yet in an issue is: VanDecar J.C.,
Russo R.M., James D.E., Ambeh W.B., Franke M. (2003).
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Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research,
https://doi.org/10.1029/2001JB000884. Please note the format of
such citations should be in the same style as all other references

in the paper.

Web references

As a minimum, the full URL should be given and the date when
the reference was last accessed. Any further information, if
known (DOI, author names, dates, reference to a source
publication, etc.), should also be given. Web references can be
listed separately (e.qg., after the reference list) under a different

heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant
datasets in your manuscript by citing them in your text and
including a data reference in your Reference List. Data
references should include the following elements: author
name(s), dataset title, data repository, version (where available),
year, and global persistent identifier. Add [dataset] immediately
before the reference so we can properly identify it as a data
reference. The [dataset] identifier will not appear in your
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published article.

Preprint references

Where a preprint has subsequently become available as a peer-
reviewed publication, the formal publication should be used as
the reference. If there are preprints that are central to your work
or that cover crucial developments in the topic, but are not yet
formally published, these may be referenced. Preprints should
be clearly marked as such, for example by including the word
preprint, or the name of the preprint server, as part of the

reference. The preprint DOI should also be provided.
References in a special issue

Please ensure that the words 'this issue' are added to any
references in the list (and any citations in the text) to other
articles in the same Special Issue.

Reference management software

Most Elsevier journals have their reference template available in

many of the most popular reference management software

products. These include all products that support Citation Style

Language styles, such as Mendeley. Using citation plug-ins from



https://citationstyles.org/
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these products, authors only need to select the appropriate
journal template when preparing their article, after which citations
and bibliographies will be automatically formatted in the journal's
style. If no template is yet available for this journal, please follow
the format of the sample references and citations as shown in
this Guide. If you use reference management software, please
ensure that you remove all field codes before submitting the

electronic manuscript. More information on how to remove field

codes from different reference management software.

Reference style

Text: Indicate references by superscript numbers in the text. The
actual authors can be referred to, but the reference number(s)
must always be given.

List: Number the references in the list in the order in which they
appear in the text.

Examples:

Reference to a journal publication:

1. Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing
a scientific article. Sci Commun 2010;16351-9.

Reference to a book:

2. Strunk Jr W, White EB. The elements of style. 4th ed. New
York: Longman; 2000.

Reference to a chapter in an edited book:


https://service.elsevier.com/app/answers/detail/a_id/26093/
https://service.elsevier.com/app/answers/detail/a_id/26093/
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3. Mettam GR, Adams LB. How to prepare an electronic version
of your article. In: Jones BS, Smith RZ, editors. Introduction to
the electronic age. New York: E-Publishing Inc; 2009. p. 281-
304.

Note shortened form for last page number. e.g., 51-9, and that
for more than 6 authors the first 6 should be listed followed by 'et
al.' For further details you are referred to 'Uniform Requirements
for Manuscripts submitted to Biomedical Journals' (J Am Med
Assoc 1997;277:927-34) (see

also http://www.nlm.nih.gov/bsd/uniform requirements.html).

Video

Elsevier accepts video material and animation sequences to
support and enhance your scientific research. Authors who have
video or animation files that they wish to submit with their article
are strongly encouraged to include links to these within the body
of the article. This can be done in the same way as a figure or
table by referring to the video or animation content and noting in
the body text where it should be placed. All submitted files
should be properly labeled so that they directly relate to the
video file's content. In order to ensure that your video or
animation material is directly usable, please provide the file in
one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files


http://www.nlm.nih.gov/bsd/uniform_requirements.html
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supplied will be published online in the electronic version of your

article in Elsevier Web products, including ScienceDirect. Please

supply 'stills" with your files: you can choose any frame from the
video or animation or make a separate image. These will be
used instead of standard icons and will personalize the link to
your video data. For more detailed instructions please visit

our video instruction pages. Note: since video and animation

cannot be embedded in the print version of the journal, please
provide text for both the electronic and the print version for the

portions of the article that refer to this content.

Data visualization

Include interactive data visualizations in your publication and let
your readers interact and engage more closely with your
research. Follow the instructions here to find out about available
data visualization options and how to include them with your

article.

Research data

This journal encourages and enables you to share data that
supports your research publication where appropriate, and
enables you to interlink the data with your published articles.

Research data refers to the results of observations or


https://www.sciencedirect.com/
https://www.elsevier.com/about/policies-and-standards/author/artwork-and-media-instructions
https://www.elsevier.com/researcher/author/tools-and-resources/data-visualization
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experimentation that validate research findings, which may also
include software, code, models, algorithms, protocols, methods

and other useful materials related to the project.

Below are a number of ways in which you can associate data
with your article or make a statement about the availability of
your data when submitting your manuscript. If you are sharing
data in one of these ways, you are encouraged to cite the data in
your manuscript and reference list. Please refer to the
"References" section for more information about data citation.
For more information on depositing, sharing and using research
data and other relevant research materials, visit the research

data page.

Data linking

If you have made your research data available in a data
repository, you can link your article directly to the dataset.
Elsevier collaborates with a number of repositories to link articles
on ScienceDirect with relevant repositories, giving readers
access to underlying data that gives them a better understanding

of the research described.

There are different ways to link your datasets to your article.
When available, you can directly link your dataset to your article


https://www.elsevier.com/authors/tools-and-resources/research-data
https://www.elsevier.com/authors/tools-and-resources/research-data

by providing the relevant information in the submission system.

For more information, visit the database linking page.

For supported data repositories a repository banner will
automatically appear next to your published article on

ScienceDirect.

In addition, you can link to relevant data or entities through

identifiers within the text of your manuscript, using the following

format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC:
734053; PDB: 1XFN).

Data statement

To foster transparency, we encourage you to state the
availability of your data in your submission. This may be a
requirement of your funding body or institution. If your data is
unavailable to access or unsuitable to post, you will have the
opportunity to indicate why during the submission process, for
example by stating that the research data is confidential. The
statement will appear with your published article on

ScienceDirect. For more information, visit the Data Statement

page.

Submission Checklist
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The following list will be useful during the final checking of an
article prior to sending it to the journal for review. Please consult
this Guide for Authors for further details of any item.

Ensure that the following items are present:

One author has been designated as the corresponding author
with contact details:

* E-mail address

* Full postal address

* Phone numbers

All necessary files have been uploaded, and contain:

« All figure captions

« All tables (including title, description, footnotes)

Further considerations

* Manuscript has been 'spell-checked' and ‘grammar-checked'
 References are in the correct format for this journal

* All references mentioned in the Reference list are cited in the
text, and vice versa

* Permission has been obtained for use of copyrighted material

from other sources (including the Web)

For any further information please visit our customer support site

at https://service.elsevier.com.

Permissions


https://service.elsevier.com/
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To use information borrowed or adapted from another source,
authors must obtain permission from the copyright holder
(usually the publisher). This is necessary even if you are the
author of the borrowed material. It is essential to begin the
process of obtaining permissions early; a delay may require
removing the copyrighted material from the article. Give the
source of a borrowed table in a footnote to the table; give the
source of a borrowed figure in the legend of the figure. The
source must also appear in the list of references. Use exact
wording required by the copyright holder. For more information
about permission issues,

contact permissionshelpdesk@elsevier.com or

visit https://www.elsevier.com/about/policies/copyright/permissio

ns.

Permission is also required for the following images:

*Photos of a product if the product is identified or can reasonably
be identified from the photo

*Logos

*Screenshots that involve copyrighted third-party material,
whether a reasonably identifiable user interface or any

nonincidental material appearing in the screenshot
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a After Acceptance

Proofs

One set of page proofs (as PDF files) will be sent by e-mail to
the corresponding author (if we do not have an e-mail address
then paper proofs will be sent by post) or a link will be provided
in the e-mail so that authors can download the files themselves.
To ensure a fast publication process of the article, we kindly ask
authors to provide us with their proof corrections within two days.
Elsevier now provides authors with PDF proofs which can be

annotated; for this you will need to download the free Adobe

Reader, version 9 (or higher). Instructions on how to annotate
PDF files will accompany the proofs (also given online). The
exact system requirements are given at the Adobe site.

If you do not wish to use the PDF annotations function, you may
list the corrections (including replies to the Query Form) and
return them to Elsevier in an e-mail. Please list your corrections
quoting line number. If, for any reason, this is not possible, then
mark the corrections and any other comments (including replies
to the Query Form) on a printout of your proof and scan the
pages and return via e-mail. Please use this proof only for

checking the typesetting, editing, completeness and correctness
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of the text, tables and figures. Significant changes to the article
as accepted for publication will only be considered at this stage
with permission from the Editor. We will do everything possible to
get your article published quickly and accurately. It is important
to ensure that all corrections are sent back to us in one
communication: please check carefully before replying, as
inclusion of any subsequent corrections cannot be guaranteed.

Proofreading is solely your responsibility.
Offprints
The corresponding author will, at no cost, receive a

customized Share Link providing 50 days free access to the final

published version of the article on ScienceDirect. The Share Link

can be used for sharing the article via any communication
channel, including email and social media. For an extra charge,
paper offprints can be ordered via the offprint order form which is
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