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BITTAR K.C.B.Influéncia da posigao mandibular e lado de preferéncia de
mastigagao no apoio plantar de criangas de quatro a 11 anos. 2023. 85 f.
Dissertacdo de Mestrado (Programa de Pés-Graduacédo em Ciéncias da Reabilitagao
- Programa Associado entre UEL e UNOPAR) — Universidade Estadual de Londrina,
Londrina, 2023.

RESUMO

Introducdo: O posicionamento mandibular propicia estimulos aferentes ao Sistema
Nervoso Central que podem causar adaptagdes posturais globais, com consequente
alteracdo no equilibrio e no apoio plantar. Entretanto esta interferéncia ainda né&o
esta estabelecida, tampouco as mudangas do apoio plantar em fungdo da faixa
etaria e lado de preferéncia de mastigagdo em criangas. Obijetivos: Verificar a
influéncia do posicionamento mandibular em lateralidade no apoio plantar de
criancas e estabelecer as diferencas em relacido a idade e ao lado de preferéncia de
mastigacdo. Métodos: Este € um estudo transversal com avaliagcdo de criangas
saudaveis, entre quatro e 11 anos. Todas as criancas foram avaliadas por
fotogrametria da face e, simultaneamente, a analise do apoio plantar por
baropodometria, com a mandibula em maxima interscuspidagcdo (mandibula
centralizada) e lateralidade direita e esquerda. A distancia do deslocamento
mandibular para os lados direito e esquerdo foram comparados por meio do teste de
Wilcoxon. A comparagao da pressao média, pressao maxima e area de superficie
plantares nos trés posicionamentos mandibulares foi realizada por meio do teste de
Friedman. As variaveis também foram comparadas em funcgao da idade (4 - 7 anos e
8 - 11 anos) e pelo lado de preferéncia de mastigagdo. O coeficiente de correlagao
de Spearman foi utilizado para correlacionar as variaveis do apoio plantar com a
idade, massa corporal e estatura das criancas. Resultados: Foram incluidas 93
criangas com idade de 8 [7 - 9] anos, 27 [21-34] quilos e 1,3 [1,21 - 1,41] metros.
Houve maior deslocamento mandibular em lateralidade esquerda (13 [9-19]
centimetros) em comparagao com a lateralidade direita (7 [3,50-12,00] centimetros)
(p<0,01). A mudanga do posicionamento mandibular ndo estabeleceu diferencas na
pressao média, pressdao maxima e superficie de apoio plantar (p>0,05). Quando a
mandibula estava centralizada foram observadas maior pressdo média, pressao
maxima e area de superficie no pé esquerdo (p<0,01). As criangas mais velhas
apresentaram maior deslocamento mandibular a esquerda (p<0,01), entretanto n&o
foram observadas diferencas para as variaveis do apoio plantar em funcao da idade
(p>0,05) e em fungdo do lado de preferéncia de mastigagdo (p>0,05). Houve
moderada a forte correlagcao entre idade, massa corporal, estatura e a area de
superficie plantar (0,63<r<0,83; p<0,05) e entre as pressées média e maxima do
apoio plantar (0,58<r<0,89; p<0,05). Conclusao: Maior deslocamento mandibular foi
observado para o lado esquerdo; entretanto, o posicionamento mandibular, a idade e
o lado de preferéncia mastigatéria ndo alteram a pressao média, pressdao maxima e
area de superficie do apoio plantar em criangas de quatro a 11 anos.

Palavras-chave: impressdes plantares; fotogrametria; posicdo de repouso da
mandibula; assisténcia integral a saude da crianga.



BITTAR K.C.B. Influence of mandibular position and side of chewing preference
on the plantar support of children four to 11 years old. 2023. 85 p. Master's
Thesis (Postgraduate Program in Rehabilitation Sciences - Associated Program
between UEL and UNOPAR) — State University of Londrina, Londrina, 2022.

ABSTRACT

Introduction: Mandibular positioning provides afferent stimuli to the Central Nervous
System that can cause global postural adaptations, with consequent changes in
balance and plantar support. However, this interference is not yet established, nor
are the changes in plantar support depending on the age group and preferred side of
chewing in children. Objectives: To verify the influence of mandibular positioning in
laterality on the plantar support of children and to establish the differences in relation
to age and chewing preference side. Methods: This is a cross-sectional study
evaluating healthy children between four and 11 years old. All children were
evaluated by photogrammetry of the face and, simultaneously, the analysis of plantar
support by baropodometry, with the mandible in maximum interscuspation
(centralized mandible) and right and left laterality. The distance of mandibular
displacement to the right and left sides were compared using the Wilcoxon test.
Comparison of mean pressure, maximum pressure and plantar surface area in the
three mandibular positions was performed using the Friedman test. Variables were
also compared according to age (4-7 years old and 8-11 years old) and by
preference for chewing. Spearman's correlation coefficient was used to correlate the
plantar support variables with the children's age, body mass and height. Results: 93
children aged eight [seven-nine] years, 27 [21-34] kilos and 1.3 [1.21 - 1.41] meters
were included. There was greater mandibular displacement in left laterality — 13- (9-
19) centimeters compared to right laterality — 7- (3.50-12.00) centimeters (p<0.01).
The change in mandibular positioning did not establish differences in mean pressure,
maximum pressure and plantar support surface (p>0.05). When the mandible was
centered, greater mean pressure, maximum pressure and surface area were
observed in the left foot (p<0.01). Older children showed greater mandibular
displacement to the left (p<0.01), however, no differences were observed for the
variables of plantar support as a function of age (p>0.05) and as a function of the
preferred chewing side ( p>0.05). There was a moderate to strong correlation
between age, body mass, height and plantar surface area (0.63<r<0.83; p<0.05) and
between mean and maximum pressures of plantar support (0.58< r<0.89; p<0.05).
Conclusion: Greater mandibular displacement was observed towards the left side;
however, mandibular positioning, age and chewing preference side did not influence
mean pressure, maximum pressure and surface area of plantar support in children
aged four to 11 years.

Keywords: plantar impressions; photogrammetry; resting position of the jaw;
comprehensive care for children's health.
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1 INTRODUGAO

A mandibula € um osso importante para varias fungdes vitais como fala,
mastigacéo, sucgao, degluticdo e esta inserida no sistema estomatognatico
composto por 0ssos, musculos, articulagdes, dentes, labios, lingua, bochechas,
glandulas, artérias, veias e nervos. Estas estruturas, o posicionamento e os
movimentos da mandibula estimulam os mecanorreceptores aferentes, que
continuamente enviam informagbes para o sistema nervoso central
(TRULSSON; JOHANSSON, 2002; CUCCIA e CARADONNA, 2009) e que
podem desencadear respostas eferentes em todo o corpo (JULIA-SANCHEZ et
al., 2019).

Acredita-se que os movimentos e posicdoes mandibulares possam estar
relacionados as mudangas posturais, ja que o sistema sensério-motor da
mandibula & capaz de modular e estabilizar o sistema de controle postural
(ALGHADIR et al., 2015). Propde-se que o sistema estomatognatico possa
contribuir para o equilibrio postural em aproximadamente 2% (SOLOVYKH et
al., 2012), j4& que uma alteracdo da posicdo mandibular ou da postura,
desencadeia o reflexo postural para corrigir os desvios e manter o corpo em
equilibrio (OBER et al.,, 2000); e na permanéncia de alteracdes posturais, os
musculos moverdo a mandibula para uma posi¢ao mais confortavel (OBER et
al.,, 2000). Neste sentido, Bracco et al., (2004) apontam que mudangas nas
relacdes das arcadas dentarias (mandibula e maxila) tém efeito na estabilidade
postural e sugere-se que os sinais aferentes da oclusao dentaria, perturbagdes
externas ou condicdes patoldgicas possam afetar o equilibrio corporal (JULIA-
SANCHEZ et al., 2019).

As relagdes entre a mandibula, o controle postural e o apoio plantar ja
foram apresentadas no estudo de Valentino et al., (2002) que detectaram
correlacbes entre o plano oclusal e a ativacdo dos musculos dos arcos
plantares. Cuccia e Caradonna (2009) também afirmam que uma mudanga na
posicdo mandibular pode levar a alteragdes nas aferéncias proprioceptivas e
periodontais, com influéncia sobre o centro de pressdo do pé (COP). A
literatura ainda aponta que a ma oclusao e seus tratamentos podem influenciar
a postura corporal, contato do pé com o solo e o centro de massa (AGUILAR et
al., 2012; JULIA-SANCHEZ et al., 2020). Entretanto, ainda ha caréncia de
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estudos sobre a relagdo do SE e o apoio plantar. Manfredini et al., (2012)
afirmam que na literatura ndo ha conclusdo quanto a influéncia da postura
mandibular e caracteristicas oclusais na area de inclinagdo do pé. Ferrario et
al., (1996) concluiram que as modificagdes do centro de pressdo nao foram
influenciadas por diferentes posi¢gdes dentais. Perinetti et al., (2006) e Perinetti
et al., (2010) ndo encontraram diferencas entre os parametros posturais,
posicao de repouso mandibular e intercuspidagdo dentaria em individuos
saudaveis ou com ma ocluséo.

Cabe destacar que outros fatores poderiam interferir na posicao e
deslocamento mandibulares e no apoio plantar. Pode-se citar como fatores
intrinsecos o crescimento 6dsseo, mordida cruzada, desvio de linha média entre
as arcadas dentarias, respiragao oral, entre outros. Fatores extrinsecos como
habitos deletérios, como o0 uso de chupetas e mamadeiras, chupar o dedo,
preferéncia do lado mastigatorio, fraturas e lesées de membros inferiores, entre
outros. Entretanto estas relagbes ainda nao foram evidenciadas em pesquisas
cientificas.

O deslocamento mandibular pode ser avaliado com o uso da
fotogrametria, um método que permite medir os angulos corporais com base
em fotografias e, por meio da conexdo a um computador, torna os dados
obtidos altamente confiaveis (LIMA et al., 2004). E uma boa alternativa clinica a
outros métodos, como o uso de radiografias, por ndo ser invasiva, possuir
baixo custo e ser mais objetiva que a avaliagdo visual, o que aumenta a
confiabilidade da avaliagcao das alteragées posturais (GADOTTI e BIASOTTO-
GONZALEZ, 2010). Pode ser amplamente utilizada na pesquisa cientifica,
devido a sua facilidade de coleta e analise dos dados, além de permitir a
avaliagao da coluna vertebral e de outros segmentos corporais, nos planos
sagital e frontal (FURLANETTO et al., 2012).

Uma das formas de avaliar o apoio plantar € com o uso do
baropoddmetro, que permite conhecer a distribuicdo das cargas ou pressdes
nas varias zonas plantares (MARTINEZ-NOVA et al., 2010; XU et al., 2017). O
baropodémetro realiza o mapeamento da pressdo plantar, e ao gravar a
impressao plantar e forgcas de reacao do solo em posigao ortostatica, é possivel
determinar a percentagem de peso suportada por cada pé e a relagdo de

simetria entre eles (PINEDA et al., 2016). Aponta-se que o diagnostico precoce
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do apoio plantar na infancia é importante para detectar precocemente as
alteragdes biomecanicas que possam se tornar sintomaticas a longo prazo
(OLIVEIRA et al., 2015).

Atualmente, na literatura, os resultados sobre o impacto das diferentes
posicbes mandibulares no apoio plantar sdo divergentes. Os estudos na area
da fisioterapia abordam geralmente os processos ascendentes das alteragdes
posturais e analisam se o apoio plantar desequilibrado pode manifestar
alteragcbes ascendentes em qualquer parte do corpo, na busca do melhor
equilibrio. Na odontologia, pode-se encontrar pesquisas relacionadas ao
sistema estomatognatico com wuma visdo relacionada aos processos
descendentes das alteracbes posturais, visto que uma mordida cruzada ou
mesmo um desvio de linha média podem desequilibrar o SE e causar um
desequilibrio postural da crianca e se manifestar nos pés. Entretanto, as
pesquisas apresentam metodologias inadequadas, com viés metodoldgico e
amostras pequenas, e ainda nao existe consenso.

Desta forma, acredita-se que pesquisas com metodologias adequadas,
controladas e com maior tamanho amostral poderédo contribuir para estabelecer
a influéncia do posicionamento mandibular no apoio plantar e direcionar as

estratégias clinicas de avaliagao e reabilitacdo em criangas.
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2 OBJETIVOS

2.1 OBJETIVO GERAL

Verificar a influéncia do posicionamento mandibular nas variaveis do
apoio plantar em criangas de quatro a 11 anos, bem como, as diferengas do

apoio plantar em relacao a idade e lado de preferéncia de mastigacéao.

2.2 OBJETIVOS ESPECIFICOS

o Estabelecer e comparar o deslocamento mandibular lateral
direito e esquerdo em criancas de quatro a 11 anos.

o Analisar os valores de pressao e area de superficie do
apoio plantar nos diferentes posicionamentos mandibulares
(mandibula centralizada, lateralizada a direita e a esquerda).

o Correlacionar a idade, massa corporal, estatura e as
variaveis do apoio plantar em criangas de quatro a 11 anos.

o Comparar a pressao e area da superficie de apoio plantar
em fungédo da idade (entre criangas de quatro a sete anos e de
oito a 11 anos).

o Diferenciar os valores de pressdo e area de superficie de
apoio plantar em fungdo do lado de preferéncia de mastigacao

(direita ou esquerda).
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As hipoteses estabelecidas no presente estudo foram:

3.1 Nao existe diferenca na distdncia do posicionamento
mandibular em lateralidade direita e esquerda em criangas

de quatro a 11 anos.

3.2 Diferentes posicdes mandibulares (maxima
intercuspidacao, lateralidades direita e esquerda) alteram o
apoio plantar em criangas de quatro a 11 anos, com maior

apoio plantar homolateral ao movimento da mandibula.

3.3 Criangas com maior idade possuem maiores valores de

pressao e superficie de apoio plantar.
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4 REVISAO DE LITERATURA

4.1 SISTEMA ESTOMATOGNATICO

O Sistema Estomatognatico (SE) € uma unidade funcional caracterizada
por varias estruturas musculo esqueléticas, como a maxila, mandibula, arcos
dentarios, glandulas salivares, nervos, estruturas vasculares, articulagao
temporomandibular (ATM) e musculos mastigatérios (MM) (CUCCIA e
CARADONNA, 2009). Este sistema consiste nos ossos maxilar e mandibular,
que participam ativamente na manutencdo da posicao correta do cranio, e
atuam em conjunto com os musculos flexores e extensores do pescogo, supra
e infra-hioideos, musculos da mastigacdo e do cingulo do membro superior.
Biomecanicamente, € considerado como um unico complexo anatdmico
funcional cranio-cervical-mandibular (CUCCIA e CARADONNA, 2009). Este
sistema desempenha fungbes como a mastigagdo, a mecanica da fala, a
sucgdo, a degluticdo, o cuspe, o sopro e o vomito, entre outros. Em todas
essas funcbdes ha solicitagdo motora mandibular e, ao mesmo tempo,
movimentos da lingua, hidide, palato mole, labios e outras estruturas.

O SE possui receptores mecanicos na regiao interdental e fornecem
entradas dinamicas aferentes necessarias para a sensibilidade tatil dos dentes
(DONG, 1993). Os fusos musculares, encontrados em todos os musculos
esqueléticos em paralelo com as fibras musculares extrafusais, sao
considerados fonte de propriocepcdo juntamente com a capsula articular,
orgaos tendinosos de Golgi, que também atuam nas aferéncias enviadas ao
sistema nervoso central (SNC) (GHEZ, 1991; ROIJESON, 2015). Desta forma,
as tarefas motoras - os movimentos - acontecem sob o comando do SNC e
sofrem influéncia destas entradas periféricas, permitindo a execugao
harmoniosa de todas as fun¢des (DOUGLAS, 2010).

Cabe destacar que as ATMs atuam também como um mecanoceptor, e
detectam contatos oclusais inadequados que produzirdo respostas motoras

que alteram a posigdo mandibular em relagdo a maxila (DOUGLAS, 2010).
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4.1.1 Disco, Capsula E Ligamento Da Articulagao Temporo Mandibular

O disco da ATM situa-se entre o condilo mandibular e o osso temporal,
separando-a em dois compartimentos: superior e inferior (Figura 1). O
compartimento inferior € o responsavel pelo movimento de rotacédo e o
compartimento superior pelo movimento de translagdo de cada cdéndilo
(FLETCHER et al., 2012). Os movimentos mandibulares raramente ocorrem
isoladamente, a maioria destes envolvem combinagdes complexas de
atividades musculares (CATE, 2000).

Superior joint cavity Superior retrodiscal

Articular surface lamina

Superior lateral
pterygoid muscle

Retrodiscal
tissues

Inferior
retrodiscal
lamina

Inferior
joint cavity

Inferior lateral
pterygoid muscle

Anterior capsular
ligament

Figura 1 - Vista lateral da Articulagdo Témporo Mandibular. Fonte: (DE MORRIS, 2016).

A capsula (composta por tecido conjuntivo) envolve o complexo da ATM.
Ela contém uma membrana sinovial na face interna (que nutre e preenche o
espaco articular), responsavel pela producdo do liquido sinovial. E composta
também pelos ligamentos capsulares medial e lateral, que vao da mandibula ao

0sso temporal.
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4.1.2. Articulagdo Temporomandibular e Seus Movimentos

Ao nascimento, o tubérculo articular da ATM (parte convexa do 0sso
temporal) é rudimentar e se desenvolve rapidamente em associagdo com a
carga articular durante a protrusdo mandibular relacionada a sucgédo. A
eminéncia atinge 50% de seu tamanho maduro aos trés anos de idade
(KATSAVRIAS, 2002), apds a erupgao do primeiro molar deciduo e em funcgéo
da carga articular sobre a mandibula durante a mastigagdo. Ainda, a posigao
do condilo mandibular se diferencia e movimenta com a abertura e fechamento

da boca (Figura 2).

(" Ligamento
Superior Disco Articular

Fossa Articular

Lamina
Retrodiscal
Bilaminar

Pterigdideo Lateral

" Ligamento
Inferior

Codndilo

Area com Zoom

Figura 2 - Posicéo do céndilo mandibular e estruturas da articulagcdo témporo mandibular.

Fonte: (NETTER, 2000)

O cbéndilo mandibular articula-se com a por¢cao escamosa do 0SSO
temporal para formar a articulagdo témporo mandibular (ATM) (WALKER e
MACLEOD, 2017). A concavidade no osso temporal onde o condilo mandibular
se encontra na posicao de repouso €& denominada fossa mandibular.
Anteriormente esta o tubérculo articular, que o cbéndilo translada para baixo
durante a fungao. Posterior a fossa mandibular esta a placa timpanica. As
superficies articulares sdo cobertas por um tecido conjuntivo fibrocartilaginoso
(FLETCHER et al., 2012).
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Assim, as articulagdes temporomandibulares sao um par de articulagdes
complexas na cabecga, com fungdo de unir a mandibula ao cranio e permitir a
realizacdo dos diferentes movimentos mandibulares (DU BRULL, 1970). O
deslocamento mandibular acontece por uma atividade muscular sustentada e
requer um equilibrio entre 0 consumo e a produgao de Adenosina Trifosfato
(ATP) por meio das vias bioenergéticas aerdbicas e anaerébicas. Portanto, o
custo de ATP de uma contragdo, provavelmente, desempenha um papel
importante na determinagcdo do desempenho de resisténcia muscular (TEVALD
et al., 2010).

4.2 RELACAO ENTRE SISTEMA SENSORIAL, ESTOMATOGNATICO, POSTURA E
CONTROLE POSTURAL

Para a boa manutencdo do equilibrio corporal sdo necessarias
informacgdes aferentes que vém do sistema sensorial (sensibilidade da pele dos
pés) (CUCCIA e CARADONNA, 2009), sistemas visuais, vestibulares e
proprioceptivos (JULIA-SANCHEZ et al., 2019 ; JAYAKARAN et al., 2018); e
podem ser modulados por fatores adicionais, como estado de humor e
ansiedade (CUCCIA e CARADONNA, 2009). Destaca-se ainda que os
estimulos sensoriais podem variar de um individuo para outro, e dependem da
disponibilidade, precisdo, confiabilidade e inconsisténcia entre os estimulos
sensoriais enviados (VUILLERME et al., 2007).

O cortex sensorial cerebral espera receber o mesmo volume de
estimulos aferentes no lado direito e esquerdo para que as respostas motoras
sejam melhor executadas (HARTMANN et al, 2014). Na presenca de
assimetrias dos estimulos aferentes, ocorre uma compensacado por outros
sistemas sensoriais (BILLOT et al., 2013) e o corpo busca maneiras de manter
o equilibrio por meio de respostas motoras que respondem aos estimulos
sensoriais recebidos (feedback). Aponta-se que uma entrada sensorial
assimétrica, estimula o sistema nervoso a buscar novas informacdées em outras
fontes sensoriais para estabilizar a postura ereta (CENCIARINI e PETERKA,
2006), e uma propriocepgao sensorial alterada, provavelmente, tera influéncia
adversa no controle motor (ROIJEZON et al., 2015).
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Se o0 equilibrio muscular €& perturbado, varios mecanismos
neuromusculares buscam por uma compensacao (SCHARNWEBER et al,
2017), e devido a capacidade de adaptacdo do SNC, uma determinada
alteracdo postural pode ndo ser aparente até que o paciente seja
temporariamente privado destas compensacdes (Winter, 1995). Entretanto, a
efetividade do sistema de controle postural depende da disponibilidade e
confiabilidade das informagdes do sistema vestibular e somatossensorial
(CARINI et al., 2017), e quando qualquer um desses componentes é alterado, a
oscilagao corporal e a atividade dos musculos posturais aumentam para manter
o equilibrio postural (GORI e FIRENZUOLLI, 2005).

A relagao entre a mandibula e o equilibrio postural € apresentada por
Julia-Sanchez et al., (2020), que sugerem uma forte influéncia do estado de
oclusdo dentaria na estabilidade do equilibrio, e destacam que individuos que
apresentam alteragbes de oclusdo (mordida cruzada, desvio de linha média)
beneficiam-se mais dos estimulos de posicionamento mandibular. Aponta-se
que sinais aferentes da oclusdo dentaria podem contribuir efetivamente para o
controle do equilibrio corporal com condigdes de instabilidades mais
pronunciadas (JULIA-SANCHEZ et al., 2019), e que a auséncia de estimulos
sensoriais adequados resulta em reducao da forca mastigatéria e alteragao do
controle dos movimentos da mandibula durante a mastigagédo (INOUE et al.,
1989).

Em relacdo a mandibula, pode-se assumir que uma posicao mandibular
mais simeétrica resulta em um padrao de contragdo simétrico do musculo
esternocleidomastdideo (SCM) e reduz a oscilagdo corporal (CUCCIA e
CARADONNA, 2009). Por outro lado, a ma oclusdo, o arranjo incorreto dos
dentes e o fechamento anormal maxilo-mandibular podem causar problemas
de equilibrio muscular no fechamento da boca (CARINI et al., 2017), e sugere-
se que a perda unilateral da zona de apoio oclusal possa causar desarmonia
nos musculos do pescogo e, assim, afetar a postura corporal (YOSHINO et al.,
2003).

A literatura apresenta que a posicdo mandibular muda a atividade
elétrica dos musculos posturais, especialmente paravertebrais, e algumas
alteragdes experimentais na postura plantar (AMBROSI, 2012; BALDINI, 2010).

Varios estudos examinaram a relacdo entre ma oclusido e parametros da
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postura corporal nos planos sagital e frontal; e os resultados identificaram uma
correlagdo entre doencas ortopédicas estruturais e morfologia oclusal
(IKEMITSU et al., 2006; LIPPOLD et al., 2003).

Desta forma, a literatura apresenta que o Sistema Estomatognatico (SE)
desempenha um papel importante no controle postural (SIDLAUSKIENE et al.,
2015), ja que estudos demonstraram que mudangas na posicdo mandibular
induzem alteragcbées na postura (FUENTES et al., 2016; CARINI et al., 2017).
Em adicdo, assimetrias e disfun¢gdes nos musculos da mastigagéo, ligamentos
e estruturas do Sistema Estomatognatico podem resultar em alteragées no
posicionamento do eixo mandibular, com comprometimento dos mecanismos
de controle postural (MONZANI et al., 2003; GANGLOFF; LOUIS; PERRIN,
2000).

O SE também pode contribuir para deficiéncias no alinhamento e
controle neural da postura, ja que existem conexdes entre o sistema trigeminal,
as estruturas nervosas envolvidas no controle da postura e as cadeias
musculo-fasciais, ou seja, se as informagdes proprioceptivas do SE forem
imprecisas, o controle da cabeca e a posicdo do corpo podem ser afetados
(CUCCIA e CARADONNA, 2009). Com o exposto anteriormente, acredita-se
que qualquer informagcdo do SE (receptores orais, proprioceptores dos
musculos maxilares) podem influenciar a oscilagdo corporal (GANGLOFF e
LOUIS; PERRIN, 2000; GANGLOFF e PERRIN, 2002).

Frente aos diversos posicionamentos e movimentos mandibulares, e aos
estimulos que ocorrem sobre os mecanorreceptores aferentes pelos
movimentos da mandibula (TRULSSON e JOHANSSON, 2002), o sistema
sensorio-motor € capaz de modular o controle postural para estabilizar o corpo
(ALGHADIR et al., 2015). Bracco et al., (2004) afirmam que as mudancas nas
diferentes relagdes das mandibulas tém efeito na estabilidade postural. Julia-
Sanchez et al., (2019) sugerem que os sinais aferentes da oclusado dentaria
podem contribuir para o controle do equilibrio postural quando mais
perturbagdes externas ou condigdo patoldgica estiverem presentes. Em adicéo,
na auséncia de uma fonte de informacdo sensorial, como nos deficientes
visuais, ocorrera uma intensificagdo dos sistemas restantes na tentativa de
manter a estabilidade postural (PARREIRA et al., 2017).
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Entretanto, a relacdo entre os estimulos mandibulares aferentes e as
respostas motoras para as alteragdes posturais e apoio plantar ainda ¢é incerta.
Sabe-se que a informacao somatossensorial parece ser a principal fonte de
sinais aferentes quando o individuo esta de pé (HWANG et al., 2014), e que as
alteracbes nas plantas dos pés podem ser uma forma de observar as
adaptagdes para a manutencado do controle do equilibrio postural (BILLOT et
al., 2013). Entretanto, alguns autores concluiram que a posturografia tem
pouca relevancia no monitoramento das respostas corporais as mudangas do
Sistema Estomatognatico, com grande taxa de falha, devido a grande
variabilidade dos registros (PERINETTI e CONTARDO, 2009).

Observa-se que ha uma variabilidade interindividual nas informagdes
sensoriais relacionadas a distribuicdo da pressao plantar para o controle da
postura, com necessidade de abordar a questao da variabilidade interindividual
no campo da neurociéncia (VUILLERME et al., 2007). De fato, a média
interindividual, por definicdo, extrai apenas os efeitos coletivos que sé&o
coincidentes entre os sujeitos, deixando de fornecer qualquer informagao sobre
a variabilidade individual na organizagéo funcional do SNC (BERTHOZ, 1997;
REUCHLIN, 1989).

Para estabelecer relagdes mais claras entre o SE e o apoio plantar, sao
necessarios estudos maiores, com maior numero de variaveis, o que
possivelmente forneceria maior evidéncia dessas relacbes. Além disso, €
necessario realizar avaliagcbes com equipe multidisciplinar para responder de
forma mais ampla as alteragdes e compensacdes encontradas (CABRERA-
DOMINGUEZ et al., 2021). Por fim, se a posicdo da mandibula altera a postura
e o controle postural, acredita-se que essas alteracbes possam também
influenciar o apoio plantar. Entretanto, até o momento nao existem estudos que

comprovem esta relagéo.

4.3 AVALIACAO DOS MOVIMENTOS MANDIBULARES POR FOTOGRAMETRIA

A fotogrametria € um método que permite medir os angulos corporais
assim como medidas lineares com base em fotografias e, por meio da conexao
a um computador, torna os dados obtidos altamente confiaveis (LIMA et

al.,2004). E uma boa alternativa clinica a outros métodos, como o uso de
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radiografias, porque ndo é invasiva, apresenta baixo custo e mais objetiva que
a analise visual, o que aumenta a confiabilidade da avaliagdo das alteracdes
posturais (GADOTTI e BIASOTTO-GONZALEZ, 2010). Pode ser amplamente
utilizada na pesquisa cientifica, devido a sua facilidade de coleta e analise dos
dados, além de permitir a avaliagdo da coluna vertebral e de outros segmentos
corporais, nos planos sagital e frontal (FURLANETTO et al., 2012).

O fotograma de um movimento, transportado para o programa de
computador, calcula o angulo ou a medida linear entre segmentos
corporais. O processo de avaliagdo dos softwares de avaliacdo postural,
baseados em imagem digital, pode ser dividido em duas etapas diferentes: (1)
palpacao para identificar e marcar os pontos anatémicos relevantes; e (2) uso
das informagdes sobre esses pontos como dados de entrada em um algoritmo
para obter resultados apropriados (FURLANETTO et al.,, 2012). A colocagéo
dos marcadores é crucial na fotogrametria, principalmente quando se trata de
populagcao infantil (confiabilidade intra e inter examinadores). Com a
fotogrametria, na analise da postura € possivel afirmar, por exemplo, o grau de
elevacdo de um ombro ou a inclinacdo da cabeca, e com base nessas
informacdes, é possivel construir diagndsticos e efetuar prognésticos com a
conduta clinica mais indicada (BARAUNA e RICIERI, 2002).

A fotogrametria facilitou o uso cientifico da avaliagdo postural
(CAMARGO e PEREIRA, 2012), visto que apresenta boa confiabilidade inter e
intra examinadores (MCEVOY e GRIMMER, 2005; NAM et al., 2013). E um
método que fornece dados confiaveis e medidas consistentes. Zonnenberg et
al., (1996) avaliaram 15 medidas angulares diferentes, usando um gonidémetro
disposto em um painel e o Software para avaliagdo postural (SAPQO) para
verificar a confiabilidade intra e inter examinadores, e constataram
fidedignidade e validade para medidas angulares.

Bishara et al., (1995) avaliaram os angulos do orbicular externo (OE) e
da comissura labial (CL) e apresentaram boa confiabilidade. Sem a
preocupacao de verificar a confiabilidade inter-examinador, Ferrario et al.,
(1995) também utilizaram os angulos OE e CL para avaliar a posi¢ao natural da
cabeca de 303 criancas e adultos jovens saudaveis, e demonstraram que nao
houve diferengas significativas entre os dois grupos. Estes pontos anatémicos
foram referéncia para o trabalho de Farkas et al., (1980) que comparou as
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medidas da fotogrametria com as antropométricas diretamente na face dos
voluntarios e descreveu que a distancia entre os olhos e entre as comissuras
labiais, por serem facilmente visualizadas na fotografia, tém alta confiabilidade.
Em adicao, lunes (2004) apontou excelente reprodutibilidade entre um mesmo
examinador dos angulos do orbicular externo (OE), comissura labial (CL),
angulo da articulagdo esterno clavicular (EC) e indicaram que os angulos
propostos e medidos através do software ALCimagem® apresentam
confiabilidade e podem ser utilizados para avaliacdo postural. No entanto,
aponta-se que a reprodutibilidade da técnica deve ser assegurada por uma
série de parametros metodoldgicos. Dentre os cuidados metodologicos
descritos estao o treinamento do fotografo, trabalhar com apenas um fotografo
ou com um numero limitado, utilizar sempre a mesma camera, posiciona-la
sempre a mesma distadncia do paciente, usar tripé e marcas no chido para
posicionar o voluntario (FARKAS et al., 1980).

A fotogrametria pode ser usada para avaliagdo do posicionamento
mandibular, e para isso sdo posicionados marcadores planos, circulares,
refletivos na regido tragus direito, subnasal e tragus esquerdo, no ofrium e na
sinfise mentoniana. Os marcadores ofrium e subnasal sédo utilizados para
analisar o alinhamento da cabeca, e o0 marcador do subnasal serve de origem
para o marcador da mandibula (SPEECH et al., 2014).

Para a analise da posi¢cao da cabecga por fotogrametria, Hernandez et al.,
(2020), em adultos jovens, orientaram os participantes a mover a mandibula
em quatro posi¢des diferentes (repouso, posicdo de intercuspidacao, lateral
esquerda e lateral direita). Para padronizar cada posi¢ao lateral, trés marcas
foram feitas nos incisivos centrais superiores (com a marcagao central
indicando o meio do arco mandibular) e as outras duas marcacgées colocadas
trés milimetros (mm) a direita e trés mm a esquerda por meio de um guia. Os
resultados apontaram a presenga da ma oclusdo (mordida cruzada posterior
unilateral), mas que o lado da mordida cruzada n&do esta relacionado com a
alteracao da postura corporal estatica.

Em um outro estudo, Castillo et al, (2016), em adultos jovens,
avaliaram o angulo vertical da cabecga, por meio dos pontos anatémicos tragus
da orelha e o acrébmio receberam marcadores de poliestireno de 15 milimetros

(mm) de didmetro, para o registro fotografico e posterior analise pelo software



27

de avaliacdo postural SAPO. Kulczynski et al., (2018) também utilizaram
marcadores de bolas de isopor de 15 mm de didametro, que foram fixadas aos
participantes com fita adesiva dupla face (Figura 3). As imagens foram
adquiridas com uma linha de prumo (com duas bolas de isopor de 40 mm
espacgadas a 60 cm caidas do teto ao lado do paciente para calibrar a vertical
verdadeira, a uma distancia de trés metros (m) do paciente e a uma altura de
1,2 m do chao. Os pontos anatdémicos 6sseos para avaliagdo postural foram o
tragus direito e esquerdo; acrébmio direito e esquerdo, dentre outros, por meio
do software para avaliagdo postural (SAPO) e estabeleceram alteragdes

posturais com inclinagao da cabega com vista anterior foram estabelecidas.

Figura 3 - Marcos anatdomicos 6sseos para avaliagdo postural. Fonte: Software de Avaliagéo
Postural SAPO®.

Os pontos anatdbmicos utilizados por Andrade et al., (2019) para a
fotogrametria incluiram glabela, mentum apex e uma linha reta perpendicular
ao solo para formar os angulos para serem analisadas seis imagens de
abertura mandibular e seis imagens de fechamento mandibular, para obter
valores de movimento irregulares (graus) para o movimento de abertura-
fechamento mandibular. Os participantes foram posicionados a 3,80 metros do
tripé; a porgao lateral do pé esquerdo (vista lateral direita) e os calcanhares
(vista anterior) dos participantes estavam a 0,15 metros de distancia da parede.
Para manter essa distancia, os pés foram posicionados em alinhamento, com
distancia pré-estabelecida de 10 centimetros entre os calcanhares, e em

rotagdo externa de 10 graus. Neste estudo a fotogrametria também demonstrou
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excelente confiabilidade intra e inter examinador na avaliacédo da posicdo da
cabeca. A maioria dos valores angulares apresentou excelente confiabilidade
intra e inter examinador (ANDRADE et al., 2019).

Em outro estudo, Penha et al., (2009) analisaram o alinhamento da
cabega em vista anterior e estabeleceram os angulos: Glabela-Esterno (GE)
vertical, formado a partir da intersecao da linha reta que ligava a glabela (G) e o
manubrio e uma linha vertical (perpendicular ao solo). A postura da cabeca
diferiu significativamente por sexo, ja que meninas mostraram angulos menores
e cabeca anteriorizada quando comparada aos meninos.

Youssef (2016) observou a posigao da cabega em relagao ao tronco por
meio do angulo formado entre uma linha tragada pelo canto do olho e tragus da
orelna e uma linha horizontal através do tragus da orelha, este angulo
descreveu a inclinagcdo horizontal da cabeca, e avaliou a assimetria da parte
anterior da cabecga do lado direito ou esquerdo. Os resultados estabeleceram a
quantificacdo angular da posi¢ao anterior da cabeca, e puderam diferir os
lados, dependendo da populagao testada.

Frente aos estudos aqui apresentados pode-se concluir que a
fotogrametria é utilizada em criangas e adultos para a anadlise angular, de
distancias e do posicionamento da face e mandibula e seus resultados podem

ser replicados em novas pesquisas.

4.4 RELACAO DOS MOVIMENTOS E POSICAO DA MANDIBULA E APOIO PLANTAR

Uma alteracdo da posicdo mandibular desencadeia o reflexo postural
num movimento involuntario para corrigir os desvios e manter o corpo em
equilibrio (OBER et al., 2000). Caso a alteragao postural permaneca, os
musculos moverao a mandibula para uma posicdo mais confortavel, com
consequente alteragdo da postura (OBER et al., 2000) e do apoio plantar.
Hipoteses sugerem uma relagdo de estimulos tanto na diregdo céfalo-caudal
quanto na direcdo podo-cefalica, portanto, a ma oclusdo e seus tratamentos
poderiam influenciar a postura corporal, contato do pé com o solo, centro de
massa, pegada e vice-versa, embora esse ainda seja um tema controverso
(RIVERO et al., 2012; JULIA-SANCHEZ et al., 2020).
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Os estudos de Baldini et al., (2013) e Buisseret (1999) demonstraram
uma correlagdo fraca entre a posicdo mandibular e a postura corporal em
individuos saudaveis. Scharnweber et al., (2017), Michelotti et al., (2006) e
Michelotti et al., (2011) estabeleceram que o deslocamento mandibular, seja
por desvio de linha média ou por uma mordida cruzada nao influenciou no
controle postural ou distribuigdo de pressao plantar, e destacam que o controle
postural e a distribuicdo da pressao plantar s&o critérios posturais
independentes (SCHARNWEBER et al., 2017).

Para Baldini et al., (2013) a posigdo do centro de pressao do pé nao foi
influenciada por componentes visuais ou oclusais. O estudo de Perinetti et al,,
(2006) nao mostrou correlagdo posturografica detectavel entre a oclusao
dentaria e a postura corporal. Amaricai et al., (2020) ndo evidenciaram
diferencas do deslocamento do centro de pressdo (COP) ao comparar a
posicdo postural mandibular e a intercuspidagdo maxima (PIM). Scharnweber
et al., (2017) apresentam que parametros dentarios permanentes nao tém
impacto na distribuicdo da pressao plantar, apenas bloqueiam a oclusdo. Em
contradicdo, Michelotti et al., (2011) apontam que a posi¢gdo miocéntrica da
mandibula (posi¢cao estabelecida ao longo da trajetéria neuromuscular, mais
comumente entre um e dois milimetros de fechamento vertical da posi¢cao de
repouso fisiolégico) causa uma melhora na distribuicdo de peso na area dos
pés.

Assim, aponta-se ainda que a literatura ndo é conclusiva quanto a
influéncia da postura mandibular e caracteristicas oclusais na area de
inclinacédo do pé, e que ndo ha evidéncias da existéncia de uma relagdo
previsivel entre as caracteristicas oclusais e posturais (MANFREDINI et al.,
2012). Destaca-se também que as metodologias dos estudos apresentados
sao amplamente divergentes, com amostras pequenas, o que impede a
conclusao de uma hipotese.

Uma das formas de avaliar o apoio plantar € por meio do
baropoddmetro, que permite conhecer a distribuicdo das cargas ou pressdes
nas varias zonas plantares (MARTiNEZ—NOVA et al., 2010; XU et al., (2017);
Pineda-Lopez, (2016) por ser um método de diagndstico que permite

estabelecer caracteristicas biomecanicas dos pés, com registros graficos de
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pegadas plantares. O apoio plantar pode ser visualizado pela pressao média,

pressdo maxima e area de superficie no pé direito € no pé esquerdo (Figura 4).
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Figura 4 — Imagem ilustrativa do apoio plantar com carga de presséao

desequilibrada. Fonte: do autor.

A analise baropodométrica pode identificar possiveis disfuncdes dos pés
por mapeamento da pressdo da superficie plantar, que indiretamente indica
possiveis anormalidades posturais (PINEDA-LOPEZ, 2016). Ao gravar a
impressao plantar e forgcas de reacdo do solo durante a posicado em pé, é
possivel determinar a percentagem de peso suportada por cada pé e a simetria
da relacao entre os pés (PINEDA- LOPES, 2016).

O Baropodémetro €& um aparelho constituido principalmente por
sensores de pressao ou forca, utilizado para medir a distribuicdo pressoérica
estatica durante a posicao ortostatica. Com ele, pode-se analisar diversos
parametros, como a assimetria de descarga de peso nas regides plantares, os
deslocamentos e oscilagbes do centro de pressdo dos pés, entre outros
(ESTREMOTE, 2010; FREITAS, 2008). Rosario (2014) afirmou que o
diagndstico do apoio plantar anormal € o conhecimento da presséo plantar por
meio da Baropodometria (semelhante a um Podoscdpio). A unica diferenga é a
gama de cores termograficas mostradas pelo software que varia dependendo
da diferenca de pressao corpoérea, ao analisar a pressao estatica, as areas que
normalmente recebem a maior pressdo (coloridas em vermelho) sdo o

calcanhar e a cabega metatarsiana (ROSARIO, 2014) (Figura 5).
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Figura 5 - Imagem ilustrativa da analise em baropoddmetro com diferentes distribuicdes de
areas de pressao. As areas em vermelho representam maiores apoios e as azuis apoios
menores. Fonte: do autor.

As informacdes do comportamento biomecanico dos pés sao capturadas
com um sistema de aquisicdo de dados baseado em microcontrolador; os
sinais sdo entdo transferidos para o computador principal por meio de um
modulo de transmissdo com fio. O sistema opera em tempo real, em que a
informacdo da distribuicdo de pressao, as pressdes medias, os picos de
pressao e a area de contato dos pés aparecem na tela, enquanto o sujeito esta
sobre o sensor (FIGUEIREDO, 2005).

O baropoddébmetro é confiavel para a analise do apoio plantar em
criangas de quatro a 12 anos, pode ser usado numa unica sessado e serve
como um bom recurso de auxiliar de diagnéstico (BITTAR et al., 2020). Bittar et
al., (2020) mostraram que a baropodometria, para a analise do apoio plantar,
pode ser realizada por diferentes avaliadores, uma vez que os resultados
indicaram alta confiabilidade inter avaliador. No entanto, a analise da
estabilometria com baropodémetro apresenta baixa confiabilidade e, portanto,
nao deve ser utilizada em criancas de quatro a 12 anos para avaliacdo do
controle postural.

O diagndstico do apoio plantar na infancia é importante para detectar
precocemente as alteracdes biomecanicas que podem se tornar sintomaticas a
longo prazo (ALMEIDA et al., 2015). E a partir dos seis anos que os valores
fisiolégicos sao perdidos e medidas mais confiaveis podem ser obtidas
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(TRALDI et al., 2015). Como resposta da avaliagdo do apoio plantar por
baropodometria, Cavanagh et al., (1987) estabeleceram que o pico de presséo
no calcanhar foi 2,6 vezes maior do que as pressdes do antepé, a distribuicao
de carga mostrou que o calcanhar carregava 60%, o meio-pé 8% e o antepé
28% do suporte de peso corporal, € que os dedos dos pés estavam
minimamente envolvidos no processo de descarga de peso. Ainda, que cada
tornozelo suportava 50% do peso corporal e essa forga dividia-se em dois
vetores, os calcaneos suportavam 57% a 60% da carga e os antepés 40% a
43%. A carga dos antepés dividia-se sob as cabecas dos metatarsais, dos
dedos e regido do mediopé na proporcao de 28%, 4% e 8%, respectivamente
(CAVANAGH, 1987). Bittar et al., (2020) avaliaram 112 criangas, com idade
meédia de oito anos e observaram que a maioria apresentava maior apoio
plantar no membro inferior esquerdo com apoio predominantemente nos
calcaneos bilateralmente. As criangas com maior idade apresentaram mais
area de apoio plantar, também bilateralmente.

Assim, frente aos resultados conflitantes apresentados pela literatura
ainda sao necessarios estudos que estabelecam a relagdo entre a posi¢cao e

movimentos mandibulares com o apoio plantar, principalmente em criangas.
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RESUMO:

Introducgao: A influéncia do posicionamento mandibular e do lado mastigatério
no apoio plantar em criangas ainda nao esta estabelecida. Objetivos:
Estabelecer a relagcdo entre posicionamento mandibular, preferéncia
mastigatoria, idade e apoio plantar em criangas. Métodos: Foram avaliadas 93
criancas, entre quatro e 11 anos, submetidas a analise do posicionamento
mandibular por fotogrametria e do apoio plantar por baropodometria. Avaliou-se
a distancia do deslocamento mandibular a direita e a esquerda e comparou-se
0 apoio plantar nas trés posigcdes mandibulares, em fungao da idade (4 -7 e 8 -
11 anos) e pelo lado de preferéncia de mastigagdo. Resultados: Houve maior
deslocamento mandibular para a esquerda (p<0,01). O posicionamento
mandibular ndo alterou as pressdes média e maxima e a area do apoio plantar
(p>0,05). O pé esquerdo apresentou maior pressdo meédia e maxima e area de
superficie (p<0,01). A idade e o lado mastigatério preferido ndo alteraram o
apoio plantar (p>0,05). Houve correlacdo moderada a forte entre idade, massa
corporal, estatura e superficie plantar (0,63<r; p<0,05) e entre as pressdes
média e maxima de apoio plantar (0,58<r; p< 0,05). Conclusao: A posicéo
mandibular, idade e lado de preferéncia mastigatéria nao influenciam no apoio
plantar em criangas de quatro a 11 anos.

Palavras-chave: Equilibrio Postural, Fotogrametria, Posicdo de Repouso da

Mandibula, Atengao Integral a Saude da Crianga.

Introdugao

O corpo humano tem a capacidade de promover alteragdes posturais e

direcionar a atividade muscular para neutralizar a forga da gravidade e evitar
quedas (POLLOCK et al., 2000). A manutengdo da postura ortostatica em

posigcao estavel so é possivel por meio da coordenagao neuromuscular precisa
de todos os segmentos do corpo (NOWAK; GOLEC; WIECZOREK; GOLEC,
2023), com mecanismos de ajustes posturais que envolvem ativagdes
musculares controladas pelo Sistema Nervoso Central (SNC) e mediadas por
entradas multissensoriais integradas (visuais, vestibulares e
somatossensoriais) (CUCCIA e CARADONNA, 2009).

Embora SOLOVYKH et al., (2012) afirmem que aproximadamente 2% do
equilibrio postural é influenciado pelo sistema estomatognatico (SE), a

aferéncia proprioceptiva da oclusdo desempenha um papel vital na
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manutencdo do controle postural adequado (STANCKER; SILVA; NETO;
RODRIGUES, 2015). Como resposta a estes estimulos, ocorrem contragcdes
musculares que buscam o melhor equilibrio e controle postural, com relagao
direta na posicdo do cranio e da coluna vertebral. Acredita-se que os
movimentos e posi¢cdes mandibulares podem estar associados as mudangas
posturais, ja que o sistema sensorio-motor da mandibula € capaz de modular e
estabilizar o controle postural (ALGHADIR et al., 2015). Cabe destacar que
outros fatores poderiam interferir na posicdo e deslocamento mandibulares e
no apoio plantar, como fatores intrinsecos (crescimento 0sseo, mordida
cruzada, desvio de linha média entre as arcadas dentarias, respiracéo oral,
entre outros) e extrinsecos (uso de chupetas e mamadeiras, chupar o dedo,
preferéncia do lado mastigatorio, fraturas e lesées de membros inferiores, entre
outros). E afirma-se que sinais aferentes da oclusdo dentaria, perturbagdes
externas ou condi¢bes patoldgicas podem afetar o equilibrio corporal (JULIA-
SANCHEZ et al., 2019).

Estudos apontam que mudancas nas posi¢gdes da mandibula tém efeito
na estabilidade postural (BRACCO et al., 2004; JULIA-SANCHEZ et al., 2019),
e em condi¢des de permanéncia de alteragdes posturais, os musculos poderao
mover a mandibula para uma posi¢cao mais confortavel (OBER et al., 2000).
Portanto, movimentos e posi¢cdes mandibulares podem desencadear reflexos
posturais para corrigir os desvios e manter o corpo em equilibrio. E, como
consequéncia aos ajustes posturais, podem ocorrer alteragbes dos apoios
plantares para favorecer o equilibrio postural (BILLOT et al., 2013), devido a
aceleragédo da gravidade e, como consequéncia, influenciar a pressao plantar
(JACOB et al., 2021).

As relagdes entre a mandibula, o controle postural e o apoio plantar
foram apresentadas por Valentino et al., (2002) que detectaram correlagdes
entre o plano oclusal e a ativagdo dos musculos dos arcos plantares em
adultos jovens. Cuccia e Caradonna (2009) afirmam que uma mudanga na
posicdo mandibular pode levar a alteragdes nas aferéncias proprioceptivas e
periodontais, com influéncia sobre o centro de pressao oscilatoria corporal.
Ainda, a ma oclusdo e seus tratamentos podem influenciar a postura corporal,
contato do pé com o solo e o centro de massa corporal (AGUILAR et. al., 2012;
JULIA-SANCHEZ et al., 2020). Por outro lado, Ferrario et al., (1996) concluiram
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que as modificacdes do centro de pressdo nao foram influenciadas por
diferentes posi¢coes dentais. Perinetti et al., (2006) e Perinetti et al., (2010) ndo
encontraram diferengas entre os parametros posturais, posicdo de repouso
mandibular e intercuspidacdo dentaria em individuos saudaveis ou com ma
oclusédo. E, Manfredini et al., (2012) afirmam que na literatura ndo ha conclusao
quanto a influéncia da postura mandibular e caracteristicas oclusais na area de
inclinagao do pé.

Apesar da pratica clinica apontar a possibilidade de inter-relagcdes da
posicdo mandibular e o apoio plantar, esta relagdo ainda n&o é confirmada ja
que os resultados apresentados até o momento sédo conflitantes, os estudos
tém viés metodoldgicos e poucos sao direcionados as criangas. Pesquisas com
metodologias bem descritas e controladas poderdo contribuir para o melhor
entendimento biomecanico destas relagdes e direcionar as estratégias clinicas
de avaliacao e reabilitacdo de criangas. Desta forma, o objetivo do presente
estudo foi estabelecer a relagcao entre posicionamento mandibular, preferéncia

mastigatoria, faixa etaria e apoio plantar em criangas.

Métodos

Tipo de estudo

Trata-se de um estudo transversal, com criancas saudaveis de quatro a
11 anos, na area de controle motor e biomecanica e esta aprovado pelo comité
de ética em Pesquisa da Universidade (Parecer N. 4.346.542). Como o estudo
foi conduzido com criancas, os responsaveis foram orientados, assinaram o
termo de consentimento livre e esclarecido e estiveram presentes durante as
avaliacbes. Também, as criancas foram orientadas, questionadas e

consentiram em participar do estudo.

Participantes

O calculo amostral foi realizado com os dados do estudo "Confiabilidade
das medidas do apoio plantar e controle postural de criangas de quatro a 12
anos: analise por baropodometria” (BITTAR et al., 2020). Os valores

considerados para a analise foram pressdo maxima do apoio plantar direito
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(1,04+0,48) e pressdo maxima do apoio plantar esquerdo (1,25+0,53), que

estabeleceram uma amostra de 93 criangas.

Foram incluidas criangcas, saudaveis, de ambos os sexos, entre quatro e
11 anos, recrutadas de consultérios de odontologia e em escolas regulares. Os
critérios de exclusdo incluiram disfungdes auditivas, visuais, vestibulares,
neuroldgicas, temporomandibulares ou musculoesqueléticas dolorosas,
tratamentos farmacoldgicos, histéria de tratamento ortodéntico, dificuldade de
movimentarem a mandibula para os lados direito e/ou esquerdo e as
portadoras de mordida cruzada anterior e posterior. Houve exclusdo de duas

criangas, sexo feminino, por fratura prévia de membro inferior.

Coleta de dados

Os dados de caracterizagao da amostra (nome, sexo, faixa etaria, massa
corporal e estatura) foram obtidos no dia da avaliagdo e devidamente
registrados no software do baropodémetro.

Para a analise do posicionamento mandibular foi empregada a
fotogrametria de face, com marcadores localizados sobre o tragus direito e
sinfise mentual sem qualquer dor ou desconforto (KUMAR et al., 2013). As
imagens foram realizadas com a mandibula centralizada (Figura 1B),

lateralizada a direita (1A) e a esquerda (1C).

Figura 1 - Posicionamento dos marcadores e posicionamentos mandibulares utilizados para
analise. A) Mandibula lateralizada a direita. B) Mandibula centralizada. C) Mandibula
lateralizada a esquerda.
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A sequéncia do posicionamento mandibular (maxima intercuspidagao,
lateral direita e esquerda) foi previamente estabelecida por meio do software
www.random.com, colocada sequencialmente em envelopes lacrados e
sequenciados numericamente, que eram abertos somente no momento da
avaliacdo. A crianga foi familiarizada com as posigcbes mandibulares em
lateralidade direita e esquerda em amplitude maxima do movimento. Apds o
entendimento do posicionamento lateral mandibular foi iniciada a avaliagéo por
fotogrametria (HSUEH et al., 2022).

Para os resultados do deslocamento mandibular foi estabelecida a
distancia entre o tragus direito e a sinfise mentual, por meio de retas lineares
estabelecidas pelo software IMAGEJ® (National Institutes of Health, USA), com
a mandibula em maxima intercuspidagdo (mandibula centralizada), com
deslocamento a direita e a esquerda. Para definir o deslocamento mandibular
foi estabelecida a diferenca entre as distancias encontradas (em milimetros),
com a mandibula centralizada e posicionada a direita (distancia direita =
distancia tragus- sinfise mentual com mandibula centralizada - distancia tragus-
sinfise mentual com mandibula a direita), e depois entre a mandibula
centralizada e posicionada a esquerda (distancia esquerda = distancia tragus-
mento com mandibula centralizada - distancia tragus- sinfise mentual com
mandibula a esquerda). Estas diferencas foram consideradas para analises. O
software IMAGEJ® estabeleceu as medidas das distancias em pixels, que
posteriormente foram transformadas em centimetros por meio do software
PixelConverter®.

Em cada posigdo da mandibula, além da imagem para fotogrametria,
foram coletadas as analises do apoio plantar por meio do baropodémetro
BaroScan® (Londrina, Parana, Brasil). Para a avaliagdo no baropoddmetro, as
criangas foram posicionadas em ortostatismo, em posigéo confortavel, com os

pés posicionados como proposto por Bittar et al., (2020) (Figura 2).



39

Figura 2 - Posi¢cao de avaliagdo sobre o baropodémetro.

As variaveis do apoio plantar consideradas para a analise foram a
pressdo média (Kgf/cm?), pressdo maxima (Kgf/cm?) e area de superficie
plantar (cm?), bilateralmente. Foram realizadas trés coletas de fotogrametria e
baropodometria, com tempo de permanéncia de 15 segundos sobre o
baropoddémetro para cada posi¢gdo mandibular. Ao término de cada coleta a
crianca desceu, caminhou livremente e foi direcionada a subir novamente no
baropodémetro para as préoximas avaliagdes, com intervalo de um minuto entre
elas. A média dos trés resultados, de cada posi¢ao mandibular, foi considerada
para analise.

Apos estabelecido o posicionamento mandibular, um Unico pesquisador
realizou as imagens para a fotogrametria e um segundo pesquisador realizou a
coleta no baropodbmetro. Ao término da avaliagdo por fotogrametria e
baropodometria, foi oferecido a cada crianga um pao de queijo, € a primeira

mordida estabeleceu o lado de preferéncia mastigatoria.

Analise de dados

O teste de Shapiro Wilk analisou a normalidade dos dados, que foram
descritos em mediana [intervalo interquartilico]. O teste de Wilcoxon comparou
as diferencas do deslocamento mandibular para a direita e esquerda, e as
variaveis dos apoios plantares com a mandibula nestas duas posicdes. O teste
de Friedman comparou as variaveis dos apoios plantares com a mandibula nas
trés posigdes (maxima intercuspidacéao, lateralizada a direita e a esquerda). As
analises de comparagao das variaveis de apoio plantar em fungao da idade (4-

7 anos e de 8-11 anos) e em fung¢ao do lado de mastigacao, foram realizadas
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por meio do teste de Wilcoxon. O nivel de significancia foi estabelecido em 5%.

Foram analisadas as analises de correlacbes entre idade, massa
corporal, estatura, presdo média, pressdo maxima e area de superficie por
meio do coeficiente de correlacao de Spearmam. Foram consideradas
correlagdo insignificante (r<0,30), fraca (r=0,30 a 0,49), moderada (r=0,50 a
0,69), forte (r=0,70 a 0,89) e muito alta (>0,90) (MUKAKA et al., 2012).

Resultados

Os dados de caracterizagdo da amostra total (n=93; 49 meninas e 44
meninos), distribuidas em funcédo da idade (criangas de 4 - 7 anos e de 8 -11
anos), estao apresentados na tabela 1. Das criangas avaliadas 87,9% eram
destras. Como esperado, quando divididas pela faixa etaria foram
estabelecidas diferencas de idade, massa corporal e estatura. Entretanto, o
deslocamento mandibular foi sempre maior a esquerda e nas criangas mais

velhas (tabela 1).

Tabela 1- Resultados de caracterizacdo da amostra e comparagido em funcdo da faixa etaria.

Amostra total Criangas de 4 -7 Criangas de 8 -11 P*

(n=93) anos (n=34) anos (n=59)
Idade, anos 8 [7-9] 6 [5-7] 8 [8-9] 0,000
Massa corporal (Kg) 27 [21-34] 19,50 [17-22] 27 [24-32,25] 0,000
Estatura (m) 1,30 [1,21-1,41] 1,24 [1,15-1,33] 1,30 [1,16 = 1,43] 0,020
Pressao média no pé 0,14 [0,12-0,16] 0,14 [0,11-0,16] 0,13[0,12-0,15] 0,78
direito (kgf/cm?)
Pressao média no pé 0,17 [0,15-0,22] 0,17 [0,15-0,19] 0,17 [0,15-0,21] 0,82
esquerdo (kgf/cm?)
Pressdo maxima no pé 0,44 [0,34-0,59] 0,42 [0,31-0,61] 0,43[0,35-0,58] 0,81
direito (kgf/cm?)
Pressdo maxima no pé 0,72 [0,53-0,94] 0,64 [0,52-0,85] 0,66 [0,53-1,02] 0,93
esquerdo (kgflcm?)
Area de Superficie nopé 42,11 [35,50-53,00] 37,94 [32,39-53,05] 40,28 [30,26 — 0,82
direito cm? 47,76]
Area de Superficie no pé 49,44 [40,18-59,81] 44,25 [38,75-61,03] 47,71[35,35 — 0,59
esquerdo cm? 59,66]
DLM direita, mm 7 [3,50-12,00] 6 [4,75— 1,25] 7,50 [3 — 15,75] 0,92
DLM esquerda, mm 13 [9-19] 10 [6-13] 14 [7 — 20] 0,004

kgf: quilograma forca. cm?: centimetros quadrados. Mm: milimetros. DLM: Distancia da
lateralidade mandibular. Resultados apresentados em mediana [intervalo interquartilico].
Diferencas estabelecidas por meio do teste de Wilcoxon. P* Valores de p para a comparagéo
entre as idades.



Quando as
posicionamentos mandibulares, foram comparadas, ndo houve diferenca
significativa para a pressdo meédia, pressdo maxima e area de superficie

plantar (Tabela 2).

variaveis do

apoio plantar,

coletadas

nos

Tabela 2 - Comparagdo do apoio plantar de criangas em diferentes posicdes mandibulares.

Mandibula Mandibula Mandibula p
posicionada a Centralizada posicionada a

direita (n=93) esquerda

(n=93) (n=93)
Pressdo média do pé 0,14 [0,12-0,16] 0,14[0,12-0,16] 0,14[0,12-0,15] 0,45
direito (kgf/cm?)
Pressdo média do pé 0,18 [0,15-0,21] 0,17 [0,15-0,22] 0,18[0,15-0,21] 0,58
esquerdo (kgf/cm?)
Pressdo maxima do 0,43[0,34-0,62] 0,44[0,34-0,59] 0,46 [0,35-0,60] 0,64
pé direito (kgf/cm?)
Pressdo Maxima do 0,70[0,53-0,92] 0,76 [0,53-0,94] 0,71[0,52-0,93] 0,71
pé esquerdo (kgf/cm?2)
Area de superficie do 42,11 42,11 41,70 0,45
pé direito (cm?) [34,69 — 53,15] [35,50 — 53,00] [35,81 — 53,50]
Area de superficie do 49,03 49,44 49,44 0,96
pé esquerdo (cm?) [40,08 — 61,24] [40,18 — 59,81] [40,89 — 60,73]

kgf: quilograma forga. cm?: centimetros quadrados. Resultados apresentados em mediana e

intervalo interquartilico. Diferencas estabelecidas por meio do teste de Friedman.

Como nao foram evidenciadas alteragdes dos apoios plantares nos
diferentes posicionamentos mandibulares, os apoios entre os pés direito e
esquerdo (a pressao média, pressdo maxima e area de superficie plantar)
foram comparados somente com a mandibula em maxima interscupidacao
(mandibula centralizada). Os resultados estabeleceram sempre maiores apoios

no pé esquerdo (p<0,01) (Figura 3).

trés
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Figura 3 - Resultados das comparagdes da pressdo média (A), pressdo maxima (B) e area de
superficie (C) entre os apoios plantares direito e esquerdo de criangas (n=93); *p<0,01.

Para a amostra total (n=93) houve moderada correlagdo entre faixa
etaria, massa corporal, estatura e a area de superficie plantar, dos apoios em
membro direito e esquerdo. Foram encontradas fracas correlagdes entre faixa
etaria, massa corporal, estatura, pressdo média e maxima, dos apoios a direita
e a esquerda (tabela 3). Em adigéo, a correlagéo entre pressdao meédia do pé
direito e a pressao maxima do pé direito foi de Ro=0,85 (p=0,000), e para
pressdo média e a pressao maxima do pé esquerdo foi observado correlagao
de Ro=0,89 (p=0,000).

Tabela 3 - Analise de correlagao entre dados antropométricos e variaveis de apoio plantar em
criangas (n=93).

Faixa etaria Estatura Massa corporal

(Ro ; valor p) (Ro ; valor p) (Ro ; valor p)
Pressédo média do pé direito (kgf/cm?) 0,183; 0,079 0,150; 0,148 0,201; 0,053
Pressédo média do pé esquerdo (kgf/cm?2) 0,360; 0,000 0,271; 0,008 0,384; 0,000
Pressédo Maxima do pé direito (kgf/cm?2) 0,219;0,035 0,264; 0,010 0,271; 0,008
Pressédo Maxima do pé esquerdo (kgf/cm?2) 0,210; 0,043 0,216; 0,037 0,259; 0,012
Area de superficie do pé direito (cm?2) 0,711; 0,000 0,645; 0,000 0,831; 0,000
Area de superficie do pé esquerdo (cm2) 0,688; 0,000 0,632; 0,000 0,779; 0,000

kgf: quilograma forca. cm?: centimetros quadrados. Resultados estabelecidos por meio do
Coeficiente de Correlagdo de Spearman.
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Quando as criangas foram distribuidas em fungao do lado de preferéncia
de mastigacao, houve diferengca no peso corporal, com maior peso em criangas

com mastigacéo a esquerda (p=0,01) (Tabela 4).

Tabela 4 - Comparacdo entre os dados antropométricos e variaveis de apoio plantar em

criangas com preferéncia mastigatoria a direita e a esquerda.

Preferéncia Mastigatéria a  Preferéncia Mastigatoria a p
Direita (n= 54) Esquerda (n= 39)
Idade 8[7-9] 8[8-19] 0,25
Massa corporal 25[20 - 32] 29 [25-36] 0,01*
Estatura 1,26 [1,17 - 1,42] 1,30 [1,22 - 1,43] 0,51
Pressdo média no pé direito (kgf/cm?) 0,14 [0,12-0,17] 0,14 [0,12 - 0,16] 0,24
Pressdo média no pé esquerdo (kgf/cm?) 0,17 [0,14 — 0,20] 0,18 [0,15-0,22] 0,24
Pressdo max. no pé direito (kgf/lcm?) 0,43 [0,33 - 0,57] 0,46 [0,37 — 0,68] 0,22
Pressdo max. no pé esquerdo (kgf/cm?) 0,64 [0,53 - 0,88] 0,75[0,52 — 1,04] 0,19
Area de superficie no pé direito (cm?) 37,84 [29,50 — 47,61] 44,15 [36,21 — 53,51] 0,51
Area de Superficie no pé esquerdo (cm?) 47 [37,43 — 58,39] 52,29 [42,92 — 63,28] 0,29

kgf: quilograma forga. cm?: centimetros quadrados. max: maxima.

Discussao

O presente estudo foi o primeiro a analisar a relagdo entre o
posicionamento da mandibula e o apoio plantar em criancas entre quatro e 11
anos. A hipotese de que pudesse existir influéncia do posicionamento
mandibular no apoio plantar foi rejeitada, também n&o foram encontradas
diferenca pela faixa etaria e preferéncia de lado na mastigacéo. Entretanto, em
todas as analises houve maior pressdo média, pressdao maxima e area de
superficie plantar no apoio esquerdo.

Para apontar a influéncia da posi¢gao mandibular sobre o apoio plantar foi
necessario comprovar o deslocamento lateral mandibular. Para isso, utilizou-se
a fotogrametria, que apresenta de boa a excelente confiabilidade intra e inter
avaliadores (ICC 0,65-0,99) (HSUEH et al., 2022), e mensurou a diferenca da
distancia entre os pontos (tragus direito e sinfise mentual) com a mandibula
centralizada, lateralizada para a direita e para a esquerda. A fotogrametria da
face ja foi utilizada para descrever a distancia entre os olhos e as comissuras
labiais (FARKAS et al., 1980; BISHARA et al., 1995; FERRARIO et al., 1995),
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entretanto, como o presente estudo analisou o deslocamento mandibular, foi
utilizado, de forma inédita, os pontos do tragus direito e sinfise mentoniana.

Em funcao do posicionamento lateral da mandibula, contrario a hipétese
estabelecida, ndo houve diferenca na pressdo maxima, pressdo media e area
do apoio plantar. Estudo em adultos ja haviam evidenciado que mudar a
posigao mandibular, desvios de linha média, mordida cruzada ou componentes
oclusais nao alteram o apoio plantar (AMARICAI et al., 2020; MICHELOTTI et
al., 2011; BALDINI et al., 2013; SCHARNWEBR et al.,, 2017). Entretanto, o
presente estudo avaliou criancas, o que valoriza os resultados encontrados e
apresentados de forma inédita. Acredita-se a nao diferenca no apoio plantar de
criangas, poderiam ser justificados em fungdo de que os mecanorreceptores
aferentes respondem principalmente aos movimentos da mandibula, e ndo a
sua posi¢cdo (TRULSSON e JOHANSSON, 2002). Adicionalmente, mecanismos
de compensacdes e adaptagbes corporais, em respostas ao crescimento e
desenvolvimento da criangca, podem acontecer em qualquer estrutura (0ssos,
musculos, articulagbes, tecidos miofasciais, etc.) e equilibrar de forma
descendente sem alterar o apoio plantar. Sabe-se que o crescimento corporal
de uma crianga ocorre de forma assimétrica (HAGNER et al., 2011), e que a
manutencdo da postura corporal adequada requer um esforco mais
concentrado devido a fraqueza fisiolégica dos musculos, tonificados a medida
que a crianga cresce e aumenta a atividade muscular. Malinowski et al., (1987)
ja afirmavam que podem ocorrer correcbes espontidneas das alteracdes
posturais, bem como o agravamento dos mesmos no periodo de
desenvolvimento postural. Entretanto, estas adaptacbes e compensacdes
ainda nao foram estudadas e comprovadas pela literatura.

Ademais, nos resultados do presente estudo, fatores como a faixa etaria
e a preferéncia de lado de mastigagcdo também néo interferiram na pressao
meédia, pressao maxima e area de superficie plantar. Esta analise é importante
pois a oclusdo dentaria alterada e relacionada a preferéncia mastigatéria pode
influenciar a atividade muscular mastigatoria e ocasionar assimetria muscular e
desenvolvimento 6sseo desarménico (FERRARIO et al., 2000). Entretanto,
apesar da preferéncia mastigatoria apresentada pelas criangas, nao houve
influéncia no apoio plantar, o que pode ser justificado porque compensacgdes

podem ocorrer em outros sistemas sensoriais distribuidos em todo o corpo
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(BILLOT et al., 2013). Cenciarini e Peterka (2006) afirmam que uma entrada
sensorial diferente, forca o sistema nervoso a recrutar outras fontes sensoriais
para estabilizar a postura ereta, o que poderia justificar a nao alteragao das
variaveis do apoio plantar. Assim, frente as perturbagdes externas, como uma
assimetria no posicionamento da mandibula, acredita-se que outros sistemas
sensorio-motores poderao agir na tentativa da manutengao do equilibrio e da
postura corporal (POLLOCK et al., 2000).

Quando observado apenas os resultados de apoio plantar,
independentemente da posicdo da mandibula, a pressdo média, pressao
maxima e area de superficie foram sempre maiores no pé esquerdo (Figura 3),
e confirmam os resultados de Bittar et al., (2020). O maior apoio plantar a
esquerda poderia ser justificado pela dominancia do membro inferior direito (0
primeiro a subir escadas ou chutar uma bola) e maior suporte, estabilidade e
apoio no solo no membro inferior esquerdo, destaca-se que na amostra do
presente estudo 87,9% das criangas eram destras e o0 membro inferior direito
seria 0 mais movel e o esquerdo o responsavel pelo maior apoio. Por outro
lado, os resultados do presente estudo contrariam Cavanagh (1987) e Pineda-
Lopes (2016) ao estabeleceram simetria no apoio plantar de adultos, e destaca
a pergunta sobre a mudanca do apoio plantar em criangas (maior a esquerda)
e adultos (em simetria), e para as adaptagbes que podem ocorrer durante o
crescimento. Desta forma, futuros estudos de coorte poderiam responder a
questao sobre a mudanca destes apoios desde a infancia, adolescéncia e até a
idade adulta.

Houve moderada a forte correlagdo entre faixa etaria, massa corporal,
estatura e a area de superficie plantar, dos apoios a direita e a esquerda. Estes
resultados ja eram esperados pois quanto maior a idade, maior 0 peso e a
altura com consequente maior o tamanho do pé e area de superficie plantar.
Entretanto, isto ainda ndo havia sido apresentado em estudos com
baropodometria de criangas entre quatro e 11 anos. Também, correlacdes
moderadas a fortes foram encontradas entre as pressdes média e maxima dos
apoios plantares, o que aponta a ndo necessidade de realizar a analise destas
duas variaveis, ja que elas sao altamente correlatas. Assim, futuros estudos
poderiam utilizar somente a analise da pressdes média ou da pressao maxima

em seus resultados.
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Os resultados do presente estudo estabeleceram que a posicao da
mandibula, a faixa etaria e o lado de mastigacdo nao influenciaram o apoio
plantar de criangas entre quatro e 11 anos. Portanto, a utilizagéo da avaliagao
do apoio plantar deve ser contraindicada para estabelecer qualquer resultado
relacionado ao posicionamento mandibular. Porém, como a estabilidade
postural se desenvolve durante a infancia e adolescéncia, futuros estudos
poderao avaliar os movimentos mandibulares em criangas maiores de 11 anos
e adolescentes, e analisar o controle postural associado aos movimentos
mandibulares, de forma dindmica e em plataforma de forga, considerada

instrumento de avaliagao padrao ouro.

Conclusao

As criangas avaliadas no presente estudo deslocaram sua mandibula
mais a esquerda. Entretanto, o posicionamento mandibular, a faixa etaria e o
lado de preferéncia mastigatéria ndo alteraram a pressdo média, pressao
maxima e area de superficie dos apoios plantares, que foram sempre maiores
no pé esquerdo. Também foi evidenciada correlagdo entre idade, massa
corporal, estatura e a area de superficie plantar, assim como entre as pressdes

meédia e maxima dos apoios do plantares.
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6 CONSIDERAGOES GERAIS DA DISSERTAGAO

O desenvolvimento do presente estudo possibilitou avaliar e analisar o
apoio plantar de criangas entre quatro e 11 anos (pressdo média, pressao
maxima e area de superficie) em diferentes posicionamentos mandibulares
(maxima intercuspidacao, lateralidades direita e esquerda). Também foram
comparados 0s apoios plantares entre criangas mais novas (4 a 7 anos) € mais
velhas (8 a 11 anos) e em fungdo do lado de preferéncia de mastigagéo. Foi
possivel estabelecer que o posicionamento mandibular, a faixa etaria e o lado
de preferéncia mastigatoria nao alteraram a pressao média, pressdo maxima e
area de superficie dos apoios plantares, que foram sempre maiores no pé
esquerdo. E comprovou-se que a posi¢cao da mandibula ndo influenciou no
apoio plantar.

Em adigdo foi possivel concluir que a faixa etaria, a massa
corporal e a estatura se relacionam ao apoio plantar, e que quanto mais velhas,
pesadas e altas, maiores serdo as pressdoes médias e maximas, bem como a
area de superficie dos pés direito e esquerdo.

Por fim, pode-se considerar que os resultados do presente
estudo contribuem para contraindicar a avaliagao do apoio plantar relacionado
aos posicionamentos mandibulares, as alteracdes de idade e em fungdo do

lado de mastigacéo.
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APENDICE A:

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO DO
RESPONSAVEL

Seu filho (a) estd sendo
convidado(a) a participar como voluntario(a) da pesquisa ANALISE DA
RELACAO ENTRE MOVIMENTO MANDIBULAR, POSIGCAO DA
CABECA E APOIO PLANTAR EM CRIANGCAS DE 4 A 11 ANOS
desenvolvido pela odontdloga e mestranda Karina Correia Bonalumi Bittar,
orientado e coordenado pela Profa. Dra. Christiane de Souza Guerino Macedo,
da Universidade Estadual de Londrina. O estudo tem por obijetivo verificar a
relagdo do movimento mandibular, posicdo da cabeca e do apoio dos pés.

ApoOs seu aceite em participar do estudo sera agendado um melhor horario e
data para realizagdo da avaliagdo, sem prejuizo ao seu filho (a). A avaliagao
sera realizada no consultério de odontologia, localizado no enderego Av. Ayrton
Senna da Silva, 600 sala-103 e vocé devera estar presente.

Apos a entrada na sala de avaliagao serao anotados o nome, idade, peso e a
altura da crianga, que servira para o calculo do indice de massa corporal (IMC).
Na sequéncia serdo acoplados com fita dupla face bolinhas de isopor em
pontos especificos da cabeca e do rosto. Também sera posicionado no rosto
do seu filho um equipamento de metal, para ajudar na analise da posi¢céo da
cabeca. Esse equipamento ¢é leve, ajuda na avaliacdo da dentista e ndo causa
qualquer dor ou desconforto para a crianga.

A crianca devera ficar em pé, descalga, sobre o baropodémetro (um
equipamento que parece um tapete), mantendo todos os dentes em contato por
15 segundos de forma mais parada possivel. Neste momento sera realizada
uma fotografia e coletados os dados do apoio dos pés. Depois sera solicitado
que a crianga desvie sua mandibula para a direita, sera realizada outra
fotografia e outra analise do apoio plantar. Isso sera repetido ainda mais uma
vez com a mandibula desviada para a esquerda. A crianga permanecera por
45 segundos sobre o baropoddémetro, para as analises com a mandibula nas
trés posicoes ja descritas. Caso a crianca fique cansada ela podera sentar,
deitar ou andar, como ela preferir, e depois retornar para a préxima analise.

Seguem abaixo algumas informagdes gerais:

e A crianca nao sera submetida a riscos durante os testes, apenas podera
ficar um pouco cansada. Se isso acontecer ela podera descansar e
retornar ao teste posteriormente.

e As fotografias tiradas da crianga serdo utilizadas somente para esta
pesquisa e ao final serdo deletadas. A imagem do seu filho (a) ndo sera
disponibilizada em meios digitais ou na internet. Ao final da pesquisa as
imagens serdo deletadas.
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e Vocé e a crianga tem garantia que receberao respostas a qualquer pergunta
ou esclarecimento quanto aos procedimentos, riscos ou beneficios da
pesquisa;

e Em qualquer fase do estudo, vocé podera retirar o termo de consentimento e
com isso a crianca deixara de fazer parte do estudo, sem que isto leve a
qualquer penalidade;

e Os procedimentos desta pesquisa estdo de acordo com as diretrizes e
normas regulamentadoras de pesquisa envolvendo seres humanos
atendendo a Resolucado 466/2012 do Conselho Nacional de Saude —
Brasilia/DF;

¢ Os pesquisadores asseguram a sua privacidade quanto a identidade e aos
dados envolvidos com o estudo, os quais serdo utilizados
exclusivamente para fins de ensino, pesquisa e divulgacéao cientifica;

e Caso necessite de maiores esclarecimentos, ou haja duvidas, vocé pode
procurar o Comité de Etica em Pesquisa Envolvendo Seres Humanos da
Universidade Estadual de Londrina, situado junto ao LABESC -
Laboratério Escola, no Campus Universitario, telefone 3371-5455, e-
mail: cep268@uel.br; ou 0s responsaveis pela pesquisa onde os contatos
estdo descritos abaixo.

e Este termo devera ser preenchido em duas vias de igual teor, sendo uma
delas, devidamente preenchida e assinada, entregue a vocé.

, RG n° , abaixo
assinado, li e entendi todas as informacdes contidas neste documento e
concordo que meu filho (a) participe do

estudo. Dou pleno direito da utilizacdo desses dados e informagdes para uso
no ensino, pesquisa e divulgacao cientifica.

Assinatura do Responsavel pela crianga

Coordenadora: Profa. Dra. Christiane de S. Guerino Macedo

CREFITO: 16750-F

e-mail: chmacedouel(@yahoo.com.br Assinatura e carimbo
Telefone: (43) 3371-2288

Celular: (43) 99101-5123

Endereco: Av. Robert Koch, 60 - Operaria, Londrina

Cirurgia Dentista Karina C. Bonalumi Bittar

CRO: 9392-Pr

e-mail: karinabbittar@gmail.com Assinatura e carimbo
Telefone: (43) 30282908

Celular: (43) 999163384

Londrina, de de 2021.
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Nome da Crianca:

APENDICE B:

QUESTIONARIO

Idade:

Denticao Mista ()
Destro ()

Usa oculos?
Sim ()

Mastiga: Lado Esquerdo ( )
Ronca () Baba ( )

Dor na Perna ()
Lado Esquerdo ( )
Lado direito ()

Dentigao Decidua ( )

Canhoto ( )

Nao ()
Lado Direito
Dor no Quadril ( )

Lado Esquerdo ()
Lado direito ()

ENGASGA COM FACILIDADE?

()

Engasga com facilidade ( )

Dor no Joelho ()
Lado Esquerdo
Lado direito

(
(

)
)
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ANEXO A:

NORMAS DO PERIODICO ALVO PARA SUBMISSAO

Instructions for Authors

Shortcuts

Manuscript Submission Overview

Manuscript Preparation

Preparing Figures, Schemes and Tables

Supplementary Materials, Data Deposit and Software Source Code

Research and Publication Ethics

Reviewer Suggestions

English Corrections

Preprints and Conference Papers

Authorshi
Editorial Independence

Conflict of Interests

Editorial Procedures and Peer-Review

Promoting Equity, Diversity and Inclusiveness Within MDPI Journals

Resource Identification Initiative

Submission Checklist

Please:
1.

Read the Aims e Scope to gain an overview and assess if your manuscript is suitable for this

journal;

69

Use the Microsoft Word template or LaTeX template or Free Format Submission to prepare

your manuscript;

Make sure that issues about publication ethics, research

ethics, copyright, authorship, figure formats, data and references format have been

appropriately considered;

Ensure that all authors have approved the content of the submitted manuscript.

Authors are encouraged to add a biography (optional) to the submission and post it

to SciProfiles.

Manuscript Submission Overview

Types of Publications

IJERPH has no restrictions on the length of manuscripts, provided that the text is concise and

comprehensive. Full experimental details must be provided so that the results can be

reproduced. IJERPH requires that authors publish all experimental controls and make full datasets

available where possible (see the guidelines on Supplementary Materials and references to unpublished

data).

Manuscripts submitted to /[JERPH should neither be published previously nor be under consideration for
publication in another journal. The main article types are as follows:
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e Articles: Original research manuscripts. The journal considers all original research manuscripts
provided that the work reports scientifically sound experiments and provides a substantial amount
of new information. Authors should not unnecessarily divide their work into several related
manuscripts, although short Communications of preliminary, but significant, results will be
considered. The quality and impact of the study will be considered during peer review. Articles
should have a main text of around 3000 words at minimum.

e Reviews: These provide concise and precise updates on the latest progress made in a given area
of research. Systematic reviews should follow the PRISMA guidelines. The main text of review
papers should be around 4000 words at minimum.

e Case reports: Case reports present detailed information on the symptoms, signs, diagnosis,
treatment (including all types of interventions), and outcomes of an individual patient. Case
reports usually describe new or uncommon conditions that serve to enhance medical care or
highlight diagnostic approaches.

Submission Process

Manuscripts for IJERPH should be submitted online at susy.mdpi.com. The submitting author, who is
generally the corresponding author, is responsible for the manuscript during the submission and peer-
review process. The submitting author must ensure that all eligible co-authors have been included in the
author list (read the criteria to qualify for authorship) and that they have all read and approved the
submitted version of the manuscript. To submit your manuscript, register and log in to the submission
website. Once you have registered, click here to go to the submission form for /JJERPH. All co-authors
can see the manuscript details in the submission system, if they register and log in using the e-mail
address provided during manuscript submission.

Accepted File Formats

Authors are encouraged to use the Microsoft Word template or LaTeX template to prepare their
manuscript. Using the template file will substantially shorten the time to complete copy-editing and
publication of accepted manuscripts. The total amount of data for all files must not exceed 120 MB. If this
is a problem, please contact the Editorial Office ijerph@mdpi.com. Accepted file formats are:

e Microsoft Word: Manuscripts prepared in Microsoft Word must be converted into a single file
before submission. When preparing manuscripts in Microsoft Word, we encourage you to use
the IJERPH Microsoft Word template file. Please insert your graphics (schemes, figures, efc.)
in the main text after the paragraph of its first citation.

e [ aTeX: Manuscripts prepared in LaTeX must be collated into one ZIP folder (including all source
files and images, so that the Editorial Office can recompile the submitted PDF). When preparing
manuscripts in LaTeX, we encourage you to use the I/JERPH LaTeX template files. You can now
also use the online application writeLaTeX to submit articles directly to IJERPH. The MDPI
LaTeX template file should be selected from the writeLaTeX template gallery.

e  Supplementary files: May be any format, but it is recommended that you use common, non-
proprietary formats where possible (see below for further details).

Disclaimer: Usage of these templates is exclusively intended for submission to the journal for
peer-review, and strictly limited to this purpose and it cannot be used for posting online on
preprint servers or other websites.

Free Format Submission
IJERPH now accepts free format submission:

e We do not have strict formatting requirements, but all manuscripts must contain the required
sections: Author Information, Abstract, Keywords, Introduction, Materials e Methods, Results,
Conclusions, Figures and Tables with Captions, Funding Information, Author Contributions,
Conflict of Interest and other Ethics Statements. Check the Journal Instructions for Authors for
more details.

e Your references may be in any style, provided that you use the consistent formatting throughout.
It is essential to include author(s) name(s), journal or book title, article or chapter title (where
required), year of publication, volume and issue (where appropriate) and pagination. DOI
numbers (Digital Object Identifier) are not mandatory but highly encouraged. The bibliography
software package EndNote, Zotero, Mendeley, Reference Manager are recommended.


https://www.mdpi.com/editorial_process#standards
https://susy.mdpi.com/
https://www.mdpi.com/journal/ijerph/instructions#authorship
https://susy.mdpi.com/
https://susy.mdpi.com/
https://www.mdpi.com/user/manuscripts/upload/?journal=ijerph
https://www.mdpi.com/files/word-templates/ijerph-template.dot
https://www.mdpi.com/authors/latex
mailto:ijerph@mdpi.com
https://www.mdpi.com/files/word-templates/ijerph-template.dot
https://www.mdpi.com/authors/latex
https://www.writelatex.com/
https://www.writelatex.com/templates/mdpi-article-template/fvjngfxymnbr
https://www.mdpi.com/journal/ijerph/instructions#suppmaterials
https://www.mdpi.com/journal/ijerph/instructions
https://www.zotero.org/

71

e When your manuscript reaches the revision stage, you will be requested to format the manuscript
according to the journal guidelines.

Cover Letter

A cover letter must be included with each manuscript submission. It should be concise and explain why the
content of the paper is significant, placing the findings in the context of existing work. It should explain why
the manuscript fits the scope of the journal.

Any prior submissions of the manuscript to MDPI journals must be acknowledged. If this is the case, it is
strongly recommended that the previous manuscript ID is provided in the submission system, which will
ease your current submission process. The names of proposed and excluded reviewers should be
provided in the submission system, not in the cover letter.

All cover letters are required to include the statements:

e  We confirm that neither the manuscript nor any parts of its content are currently under
consideration or published in another journal.

e All authors have approved the manuscript and agree with its submission to (journal name).

Author Biography

Authors are encouraged to add a biography (maximum 150 words) to the submission and post it
to SciProfiles. This should be a single paragraph and should contain the following points:

1. Authors’ full names followed by current positions;

2. Education background including institution information and year of graduation (type and level of
degree received);

3.  Work experience;
4. Current and previous research interests;

5. Memberships of professional societies and awards received.

Note for Authors Funded by the National Institutes of Health (NIH)

This journal automatically deposits papers to PubMed Central after publication of an issue. Authors do not
need to separately submit their papers through the NIH Manuscript Submission System
(NIHMS, http://nihms.nih.gov/).
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Manuscript Preparation

General Considerations

e Research manuscripts should comprise:

Front matter: Title, Author list, Affiliations, Abstract, Keywords

o Research manuscript sections: Introduction, Materials and Methods, Results, Discussion,
Conclusions.

o Back matter: Supplementary Materials, Acknowledgments, Author Contributions, Conflicts
of Interest, References.

e Review manuscripts should comprise the front matter, literature review sections and the back
matter. The template file can also be used to prepare the front and back matter of your review
manuscript. It is not necessary to follow the remaining structure. Structured reviews and meta-
analyses should use the same structure as research articles and ensure they conform to
the PRISMA guidelines.
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Case reports should include a succinct introduction about the general medical condition or
relevant symptoms that will be discussed in the case report; the case presentation including all of
the relevant de-identified demographic and descriptive information about the patient(s), and a
description of the symptoms, diagnosis, treatment, and outcome; a discussion providing context
and any necessary explanation of specific treatment decisions; a conclusion briefly outlining the
take-home message and the lessons learned.

Graphical Abstract:

A graphical abstract (GA) is an image that appears alongside the text abstract in the Table of
Contents. In addition to summarizing the content, it should represent the topic of the article in an
attention-grabbing way. Moreover, it should not be exactly the same as the Figure in the paper or just
a simple superposition of several subfigures. Note that the GA must be original and unpublished
artwork. Any postage stamps, currency from any country, or trademarked items should not be
included in it.

The GA should be a high-quality illustration or diagram in any of the following formats: PNG, JPEG,
TIFF, or SVG. Written text in a GA should be clear and easy to read, using one of the following fonts:
Times, Arial, Courier, Helvetica, Ubuntu or Calibri.

The minimum required size for the GA is 560 x 1100 pixels (height x width). The size should be of
high quality in order to reproduce well.

Acronyms/Abbreviations/Initialisms should be defined the first time they appear in each of
three sections: the abstract; the main text; the first figure or table. When defined for the first time,
the acronym/abbreviation/initialism should be added in parentheses after the written-out form.

Sl Units (International System of Units) should be used. Imperial, US customary and other units
should be converted to Sl units whenever possible.

Accession numbers of RNA, DNA and protein sequences used in the manuscript should be
provided in the Materials and Methods section. Also see the section on Deposition of
Sequences and Expression Data.

Equations: If you are using Word, please use either the Microsoft Equation Editor or the
MathType add-on. Equations should be editable by the editorial office and not appear in a picture
format.

Research Data and supplementary materials: Note that publication of your manuscript implies
that you must make all materials, data, and protocols associated with the publication available to
readers. Disclose at the submission stage any restrictions on the availability of materials or
information. Read the information about Supplementary Materials and Data Deposit for
additional guidelines.

Preregistration: Where authors have preregistered studies or analysis plans, links to the
preregistration must be provided in the manuscript.

Guidelines and standards: MDPI follows standards and guidelines for certain types of research.
See https://lwww.mdpi.com/editorial process for further information.
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Front Matter

These sections should appear in all manuscript types

Title: The title of your manuscript should be concise, specific and relevant. It should identify if the
study reports (human or animal) trial data, or is a systematic review, meta-analysis or replication
study. When gene or protein names are included, the abbreviated name rather than full name
should be used. Please do not include abbreviated or short forms of the title, such as a running
title or head. These will be removed by our Editorial Office.

Author List and Affiliations: Authors' full first and last names must be provided. The initials of
any middle names can be added. The PubMed/MEDLINE standard format is used for affiliations:
complete address information including city, zip code, state/province, and country. At least one
author should be designated as corresponding author, and his or her email address and other
details should be included at the end of the affiliation section. Please read the criteria to qualify

for authorship.
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Abstract: The abstract should be a total of about 200 words maximum. The abstract should be a
single paragraph and should follow the style of structured abstracts, but without headings: 1)
Background: Place the question addressed in a broad context and highlight the purpose of the
study; 2) Methods: Describe briefly the main methods or treatments applied. Include any relevant
preregistration numbers, and species and strains of any animals used. 3) Results: Summarize the
article's main findings; and 4) Conclusion: Indicate the main conclusions or interpretations. The
abstract should be an objective representation of the article: it must not contain results which are
not presented and substantiated in the main text and should not exaggerate the main
conclusions.

Keywords: Three to ten pertinent keywords need to be added after the abstract. We recommend
that the keywords are specific to the article, yet reasonably common within the subject discipline.

Research Manuscript Sections

Introduction: The introduction should briefly place the study in a broad context and highlight why
it is important. It should define the purpose of the work and its significance, including specific
hypotheses being tested. The current state of the research field should be reviewed carefully and
key publications cited. Please highlight controversial and diverging hypotheses when necessary.
Finally, briefly mention the main aim of the work and highlight the main conclusions. Keep the
introduction comprehensible to scientists working outside the topic of the paper.

Materials and Methods: They should be described with sufficient detail to allow others to
replicate and build on published results. New methods and protocols should be described in detail
while well-established methods can be briefly described and appropriately cited. Give the name
and version of any software used and make clear whether computer code used is available.
Include any pre-registration codes.

Results: Provide a concise and precise description of the experimental results, their
interpretation as well as the experimental conclusions that can be drawn.

Discussion: Authors should discuss the results and how they can be interpreted in perspective
of previous studies and of the working hypotheses. The findings and their implications should be
discussed in the broadest context possible and limitations of the work highlighted. Future
research directions may also be mentioned. This section may be combined with Results.

Conclusions: This section is mandatory.

Patents: This section is not mandatory but may be added if there are patents resulting from the
work reported in this manuscript.
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Back Matter

Supplementary Materials: Describe any supplementary material published online alongside the
manuscript (figure, tables, video, spreadsheets, etc.). Please indicate the name and title of each
element as follows Figure S1: title, Table S1: title, etc.

Funding: All sources of funding of the study should be disclosed. Clearly indicate grants that you
have received in support of your research work and if you received funds to cover publication
costs. Note that some funders will not refund article processing charges (APC) if the funder and
grant number are not clearly and correctly identified in the paper. Funding information can be
entered separately into the submission system by the authors during submission of their
manuscript. Such funding information, if available, will be deposited to FundRef if the manuscript
is finally published.

Please add: “This research received no external funding” or “This research was funded by [name
of funder] grant number [xxx]” and “The APC was funded by [XXX]" in this section. Check
carefully that the details given are accurate and use the standard spelling of funding agency
names at https://search.crossref.org/funding, any errors may affect your future funding.

Acknowledgments: In this section you can acknowledge any support given which is not covered
by the author contribution or funding sections. This may include administrative and technical
support, or donations in kind (e.g., materials used for experiments).

Author Contributions: Each author is expected to have made substantial contributions to the
conception or design of the work; or the acquisition, analysis, or interpretation of data; or the
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creation of new software used in the work; or have drafted the work or substantively revised it;
AND has approved the submitted version (and version substantially edited by journal staff that
involves the author’s contribution to the study); AND agrees to be personally accountable for the
author’s own contributions and for ensuring that questions related to the accuracy or integrity of
any part of the work, even ones in which the author was not personally involved, are appropriately
investigated, resolved, and documented in the literature.

For research articles with several authors, a short paragraph specifying their individual
contributions must be provided. The following statements should be used "Conceptualization,
X.X.and Y.Y.; Methodology, X.X.; Software, X.X.; Validation, X.X., Y.Y. and Z.Z.; Formal
Analysis, X.X.; Investigation, X.X.; Resources, X.X.; Data Curation, X.X.; Writing — Original Draft
Preparation, X.X.; Writing — Review e Editing, X.X.; Visualization, X.X.; Supervision, X.X.; Project
Administration, X.X.; Funding Acquisition, Y.Y.”, please turn to the CRediT taxonomy for the
term explanation. For more background on CRediT, see here. "Authorship must include and
be limited to those who have contributed substantially to the work. Please read the section
concerning the criteria to qualify for authorship carefully".

e Institutional Review Board Statement: In this section, please add the Institutional Review
Board Statement and approval number for studies involving humans or animals. Please note that
the Editorial Office might ask you for further information. Please add “The study was conducted
according to the guidelines of the Declaration of Helsinki, and approved by the Institutional
Review Board (or Ethics Committee) of NAME OF INSTITUTE (protocol code XXX and date of
approval).” OR “Ethical review and approval were waived for this study, due to REASON (please
provide a detailed justification).” OR “Not applicable” for studies not involving humans or animals.
You might also choose to exclude this statement if the study did not involve humans or animals.

¢ Informed Consent Statement: Any research article describing a study involving humans should
contain this statement. Please add “Informed consent was obtained from all subjects involved in
the study.” OR “Patient consent was waived due to REASON (please provide a detailed
justification).” OR “Not applicable” for studies not involving humans. You might also choose to
exclude this statement if the study did not involve humans.
Written informed consent for publication must be obtained from participating patients who can be
identified (including by the patients themselves). Please state “Written informed consent has been
obtained from the patient(s) to publish this paper” if applicable.

e Data Availability Statement: In this section, please provide details regarding where data
supporting reported results can be found, including links to publicly archived datasets analyzed or
generated during the study. Please refer to suggested Data Availability Statements in section
“MDPI Research Data Policies”. You might choose to exclude this statement if the study did not
report any data.

e Conflicts of Interest: Authors must identify and declare any personal circumstances or interest
that may be perceived as influencing the representation or interpretation of reported research
results. If there is no conflict of interest, please state "The authors declare no conflict of interest."
Any role of the funding sponsors in the choice of research project; design of the study; in the
collection, analyses or interpretation of data; in the writing of the manuscript; or in the decision to
publish the results must be declared in this section. Any projects funded by industry must pay
special attention to the full declaration of funder involvement. If there is no role, please state “The
sponsors had no role in the design, execution, interpretation, or writing of the study”. For more
details please see Conflict of Interest.

e References: References must be numbered in order of appearance in the text (including table
captions and figure legends) and listed individually at the end of the manuscript. We recommend
preparing the references with a bibliography software package, such
as EndNote, ReferenceManager or Zotero to avoid typing mistakes and duplicated references.
We encourage citations to data, computer code and other citable research material. If available
online, you may use reference style 9. below.

e (Citations and References in Supplementary files are permitted provided that they also appear in
the main text and in the reference list.

In the text, reference numbers should be placed in square brackets [ ], and placed before the punctuation;
for example [1], [1-3] or [1,3]. For embedded citations in the text with pagination, use both parentheses
and brackets to indicate the reference number and page numbers; for example [5] (p. 10). or [6] (pp. 101—
105).

The reference list should include the full title, as recommended by the ACS style guide. Style files
for Endnote and Zotero are available.

References should be described as follows, depending on the type of work:


https://www.mdpi.com/data/contributor-role-instruction.pdf
http://credit.niso.org/
https://www.mdpi.com/journal/ijerph/instructions#authorship
https://www.mdpi.com/journal/ijerph/instructions#suppmaterials
https://www.mdpi.com/journal/ijerph/instructions#conflict
http://endnote.com/
http://www.refman.com/
https://www.zotero.org/
http://endnote.com/downloads/style/mdpi
https://www.zotero.org/styles/?q=id%3Amultidisciplinary-digital-publishing-institute

75

e Journal Articles:

1. Author 1, A.B.; Author 2, C.D. Title of the article. Abbreviated Journal

Name Year, Volume, page range.

e Books and Book Chapters:

2. Author 1, A.; Author 2, B. Book Title, 3rd ed.; Publisher: Publisher Location,
Country, Year; pp. 154-196.

3. Author 1, A.; Author 2, B. Title of the chapter. In Book Title, 2nd ed.; Editor 1, A.,
Editor 2, B., Eds.; Publisher: Publisher Location, Country, Year; Volume 3, pp. 154—
196.

e Unpublished materials intended for publication:

4. Author 1, A.B.; Author 2, C. Title of Unpublished Work (optional). Correspondence
Affiliation, City, State, Country. year, status (manuscript in preparation; to be
submitted).

5. Author 1, A.B.; Author 2, C. Title of Unpublished Work. Abbreviated Journal
Name year, phrase indicating stage of publication (submitted; accepted; in press).

¢ Unpublished materials not intended for publication:

6. Author 1, A.B. (Affiliation, City, State, Country); Author 2, C. (Affiliation, City,
State, Country). Phase describing the material, year. (phase: Personal communication;
Private communication; Unpublished work; etc.)

e Conference Proceedings:

7. Author 1, A.B.; Author 2, C.D.; Author 3, E.F. Title of Presentation. In Title of the
Collected Work (if available), Proceedings of the Name of the Conference, Location of
Conference, Country, Date of Conference; Editor 1, Editor 2, Eds. (if available);
Publisher: City, Country, Year (if available); Abstract Number (optional), Pagination
(optional).

e Thesis:

8. Author 1, A.B. Title of Thesis. Level of Thesis, Degree-Granting University,
Location of University, Date of Completion.

e Websites:

9. Title of Site. Available online: URL (accessed on Day Month Year).

Unlike published works, websites may change over time or disappear, so we encourage
you create an archive of the cited website using a service such as WebCite. Archived
websites should be cited using the link provided as follows:

10. Title of Site. URL (archived on Day Month Year).

See the Reference List and Citations Guide for more detailed information.
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Preparing Figures, Schemes and Tables

e File for Figures and Schemes must be provided during submission in a single zip archive and at a
sufficiently high resolution (minimum 1000 pixels width/height, or a resolution of 300 dpi or
higher). Common formats are accepted, however, TIFF, JPEG, EPS and PDF are preferred.

e |JERPH can publish multimedia files in articles or as supplementary materials. Please contact the
editorial office for further information.

e All Figures, Schemes and Tables should be inserted into the main text close to their first citation
and must be numbered following their number of appearance (Figure 1, Scheme I, Figure 2,
Scheme I, Table 1, etfc.).

e All Figures, Schemes and Tables should have a short explanatory title and caption.
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e All table columns should have an explanatory heading. To facilitate the copy-editing of larger
tables, smaller fonts may be used, but no less than 8 pt. in size. Authors should use the Table
option of Microsoft Word to create tables.

e Authors are encouraged to prepare figures and schemes in color (RGB at 8-bit per channel).
There is no additional cost for publishing full color graphics.
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Supplementary Materials, Data Deposit and Software
Source Code

MDPI Research Data Policies

MDPI is committed to supporting open scientific exchange and enabling our authors to achieve best
practices in sharing and archiving research data. We encourage all authors of articles published in MDPI
journals to share their research data. Individual journal guidelines can be found at the journal ‘Instructions
for Authors’ page. Data sharing policies concern the minimal dataset that supports the central findings of a
published study. Generated data should be publicly available and cited in accordance with journal
guidelines.

MDPI data policies are informed by TOP Guidelines and FAIR Principles.

Where ethical, legal or privacy issues are present, data should not be shared. The authors should make
any limitations clear in the Data Availability Statement upon submission. Authors should ensure that data
shared are in accordance with consent provided by participants on the use of confidential data.

Data Availability Statements provide details regarding where data supporting reported results can be
found, including links to publicly archived datasets analyzed or generated during the study.

Below are suggested Data Availability Statements:

e Data available in a publicly accessible repository
The data presented in this study are openly available in [repository name e.g., FigShare] at [doi],
reference number [reference number].

e Data available in a publicly accessible repository that does not issue DOls
Publicly available datasets were analyzed in this study. This data can be found here:
[link/accession number]

e Data available on request due to restrictions eg privacy or ethical
The data presented in this study are available on request from the corresponding author. The
data are not publicly available due to [insert reason here]

e 3rd Party Data
Restrictions apply to the availability of these data. Data was obtained from [third party] and are
available [from the authors / at URL] with the permission of [third party].

e Data sharing not applicable
No new data were created or analyzed in this study. Data sharing is not applicable to this article.

e Data is contained within the article or supplementary material
The data presented in this study are available in [insert article or supplementary material here]

Data citation:

e [dataset] Authors. Year. Dataset title; Data repository or archive; Version (if any); Persistent
identifier (e.g., DOI).

Computer Code and Software

For work where novel computer code was developed, authors should release the code either by depositing
in a recognized, public repository such as GitHub or uploading as supplementary information to the
publication. The name, version, corporation and location information for all software used should be clearly
indicated. Please include all the parameters used to run software/programs analyses.

Supplementary Material
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Additional data and files can be uploaded as "Supplementary Files" during the manuscript submission
process. The supplementary files will also be available to the referees as part of the peer-review process.
Any file format is acceptable; however, we recommend that common, non-proprietary formats are used
where possible. For more information on supplementary materials, please refer

to https://www.mdpi.com/authors/layout# bookmark83.

References in Supplementary Files

Citations and References in Supplementary files are permitted provided that they also appear in the
reference list of the main text.

Unpublished Data

Restrictions on data availability should be noted during submission and in the manuscript. "Data not
shown" should be avoided: authors are encouraged to publish all observations related to the submitted
manuscript as Supplementary Material. "Unpublished data" intended for publication in a manuscript that is
either planned, "in preparation" or "submitted" but not yet accepted, should be cited in the text and a
reference should be added in the References section. "Personal Communication" should also be cited in
the text and reference added in the References section. (see also the MDPI reference list and citations
style guide).

Remote Hosting and Large Data Sets

Data may be deposited with specialized service providers or institutional/subject repositories, preferably
those that use the DataCite mechanism. Large data sets and files greater than 60 MB must be deposited
in this way. For a list of other repositories specialized in scientific and experimental data, please

consult databib.org or re3data.org. The data repository name, link to the data set (URL) and accession
number, doi or handle number of the data set must be provided in the paper. The journal Data also
accepts submissions of data set papers.

Deposition of Sequences and Expression Data

New sequence information must be deposited to the appropriate database prior to submission of the
manuscript. Accession numbers provided by the database should be included in the submitted manuscript.
Manuscripts will not be published until the accession number is provided.

e New nucleic acid sequences must be deposited in one of the following
databases: GenBank, EMBL, or DDBJ. Sequences should be submitted to only one database.

e New high throughput sequencing (HTS) datasets (RNA-seq, ChlP-Seq, degradome analysis, ...)
must be deposited either in the GEO database or in the NCBI's Sequence Read Archive (SRA).

e New microarray data must be deposited either in the GEO or the ArrayExpress databases.The
"Minimal Information About a Microarray Experiment" (MIAME) guidelines published by the
Microarray Gene Expression Data Society must be followed.

e  New protein sequences obtained by protein sequencing must be submitted to UniProt
(submission tool SPIN). Annotated protein structure and its reference sequence must be
submitted to RCSB of Protein Data Bank.

All sequence names and the accession numbers provided by the databases must be provided in the
Materials and Methods section of the article.

Deposition of Proteomics Data

Methods used to generate the proteomics data should be described in detail and we encourage authors to
adhere to the "Minimum Information About a Proteomics Experiment". All generated mass
spectrometry raw data must be deposited in the appropriate public database such

as ProteomeXchange, PRIDE or jPOST. At the time of submission, please include all relevant information
in the materials and methods section, such as repository where the data was submitted and link, data set
identifier, username and password needed to access the data.
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Research and Publication Ethics

Research Ethics
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Research Involving Human Subjects

When reporting on research that involves human subjects, human material, human tissues, or human
data, authors must declare that the investigations were carried out following the rules of the Declaration of
Helsinki of 1975 (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/), revised in
2013. According to point 23 of this declaration, an approval from the local institutional review board (IRB)
or other appropriate ethics committee must be obtained before undertaking the research to confirm the
study meets national and international guidelines. As a minimum, a statement including the project
identification code, date of approval, and name of the ethics committee or institutional review board must
be stated in Section ‘Institutional Review Board Statement’ of the article.

Example of an ethical statement: "All subjects gave their informed consent for inclusion before they
participated in the study. The study was conducted in accordance with the Declaration of Helsinki, and the
protocol was approved by the Ethics Committee of XXX (Project identification code)."

For non-interventional studies (e.g. surveys, questionnaires, social media research), all participants must
be fully informed if the anonymity is assured, why the research is being conducted, how their data will be
used and if there are any risks associated. As with all research involving humans, ethical approval from an
appropriate ethics committee must be obtained prior to conducting the study. If ethical approval is not
required, authors must either provide an exemption from the ethics committee or are encouraged to cite
the local or national legislation that indicates ethics approval is not required for this type of study. Where a
study has been granted exemption, the name of the ethics committee which provided this should be stated
in Section ‘Institutional Review Board Statement’ with a full explanation regarding why ethical approval
was not required.

A written informed consent for publication must be obtained from participating patients. Data relating to
individual participants must be described in detail, but private information identifying participants need not
be included unless the identifiable materials are of relevance to the research (for example, photographs of
participants’ faces that show a particular symptom). Patients’ initials or other personal identifiers must not
appear in any images. For manuscripts that include any case details, personal information, and/or images
of patients, authors must obtain signed informed consent for publication from patients (or their
relatives/guardians) before submitting to an MDPI journal. Patient details must be anonymized as far as
possible, e.g., do not mention specific age, ethnicity, or occupation where they are not relevant to the
conclusions. A template permission form is available to download. A blank version of the form used to
obtain permission (without the patient names or signature) must be uploaded with your submission. Editors
reserve the right to reject any submission that does not meet these requirements.

You may refer to our sample form and provide an appropriate form after consulting with your affiliated
institution. For the purposes of publishing in MDPI journals, a consent, permission, or release form should
include unlimited permission for publication in all formats (including print, electronic, and online), in
sublicensed and reprinted versions (including translations and derived works), and in other works and
products under open access license. To respect patients’ and any other individual’s privacy, please do not
send signed forms. The journal reserves the right to ask authors to provide signed forms if necessary.

If the study reports research involving vulnerable groups, an additional check may be performed. The
submitted manuscript will be scrutinized by the editorial office and upon request, documentary evidence
(blank consent forms and any related discussion documents from the ethics board) must be supplied.
Additionally, when studies describe groups by race, ethnicity, gender, disability, disease, etc., explanation
regarding why such categorization was needed must be clearly stated in the article.

Ethical Guidelines for the Use of Animals in Research

The editors will require that the benefits potentially derived from any research causing harm to animals are
significant in relation to any cost endured by animals, and that procedures followed are unlikely to cause
offense to the majority of readers. Authors should particularly ensure that their research complies with the
commonly-accepted '3Rs [1]"

e Replacement of animals by alternatives wherever possible,

e Reduction in number of animals used, and

e Refinement of experimental conditions and procedures to minimize the harm to animals.
Authors must include details on housing, husbandry and pain management in their manuscript.

For further guidance authors should refer to the Code of Practice for the Housing and Care of Animals
Used in Scientific Procedures [2], American Association for Laboratory Animal Science [3] or European
Animal Research Association [4].
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If national legislation requires it, studies involving vertebrates or higher invertebrates must only be carried
out after obtaining approval from the appropriate ethics committee. As a minimum, the project identification
code, date of approval and name of the ethics committee or institutional review board should be stated in
Section ‘Institutional Review Board Statement’. Research procedures must be carried out in accordance
with national and institutional regulations. Statements on animal welfare should confirm that the study
complied with all relevant legislation. Clinical studies involving animals and interventions outside of routine
care require ethics committee oversight as per the American Veterinary Medical Association. If the study
involved client-owned animals, informed client consent must be obtained and certified in the manuscript
report of the research. Owners must be fully informed if there are any risks associated with the procedures
and that the research will be published. If available, a high standard of veterinary care must be provided.
Authors are responsible for correctness of the statements provided in the manuscript.

If ethical approval is not required by national laws, authors must provide an exemption from the ethics
committee, if one is available. Where a study has been granted exemption, the name of the ethics
committee that provided this should be stated in Section ‘Institutional Review Board Statement’ with a full
explanation on why the ethical approval was not required.

If no animal ethics committee is available to review applications, authors should be aware that the ethics of
their research will be evaluated by reviewers and editors. Authors should provide a statement justifying the
work from an ethical perspective, using the same utilitarian framework that is used by ethics committees.
Authors may be asked to provide this even if they have received ethical approval.

MDPI endorses the ARRIVE guidelines (arrivequidelines.org/) for reporting experiments using live
animals. Authors and reviewers must use the ARRIVE guidelines as a checklist, which can be found

at https://arriveguidelines.org/sites/arrive/files/documents/ARRIVE%20Compliance%20Questionnai
re.pdf. Editors reserve the right to ask for the checklist and to reject submissions that do not adhere to
these guidelines, to reject submissions based on ethical or animal welfare concerns or if the procedure
described does not appear to be justified by the value of the work presented.

1.  NSW Department of Primary Industries and Animal Research Review Panel. Three Rs. Available
online: https://www.animalethics.org.au/three-rs

2. Home Office. Animals (Scientific Procedures) Act 1986. Code of Practice for the Housing and
Care of Animals Bred, Supplied or Used for Scientific Purposes. Available
online: https://assets.publishing.service.qgov.uk/government/uploads/system/uploads/attac
hment datalfile/388535/CoPanimalsWeb.pdf

3. American Association for Laboratory Animal Science. The Scientific Basis for Regulation of
Animal Care and Use. Available online: https://www.aalas.org/about-aalas/position-
papers/scientific-basis-for-regulation-of-animal-care-and-use

4. European Animal Research Association. EU regulations on animal research. Available
online: https://www.eara.eu/animal-research-law

Research Involving Cell Lines

Methods sections for submissions reporting on research with cell lines should state the origin of any cell
lines. For established cell lines the provenance should be stated and references must also be given to
either a published paper or to a commercial source. If previously unpublished de novo cell lines were used,
including those gifted from another laboratory, details of institutional review board or ethics committee
approval must be given, and confirmation of written informed consent must be provided if the line is of
human origin.

An example of Ethical Statements:

The HCT116 cell line was obtained from XXXX. The MLH1* cell line was provided by XXXXX, Ltd. The
DLD-1 cell line was obtained from Dr. XXXX. The DR-GFP and SA-GFP reporter plasmids were obtained
from Dr. XXX and the Rad51K133A expression vector was obtained from Dr. XXXX.

Research Involving Plants

Experimental research on plants (either cultivated or wild) including collection of plant material, must
comply with institutional, national, or international guidelines. We recommend that authors comply with
the Convention on Biological Diversity and the Convention on the Trade in Endangered Species of
Wild Fauna and Flora.

For each submitted manuscript supporting genetic information and origin must be provided. For research
manuscripts involving rare and non-model plants (other than, e.g., Arabidopsis thaliana, Nicotiana
benthamiana, Oryza sativa, or many other typical model plants), voucher specimens must be deposited in
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an accessible herbarium or museum. Vouchers may be requested for review by future investigators to
verify the identity of the material used in the study (especially if taxonomic rearrangements occur in the
future). They should include details of the populations sampled on the site of collection (GPS coordinates),
date of collection, and document the part(s) used in the study where appropriate. For rare, threatened or
endangered species this can be waived but it is necessary for the author to describe this in the cover
letter.

Editors reserve the rights to reject any submission that does not meet these requirements.
An example of Ethical Statements:

Torenia fournieri plants were used in this study. White-flowered Crown White (CrW) and violet-flowered
Crown Violet (CrV) cultivars selected from ‘Crown Mix’ (XXX Company, City, Country) were kindly provided
by Dr. XXX (XXX Institute, City, Country).

Arabidopis mutant lines (SALKxxxx, SAILxxxx,...) were kindly provided by Dr. XXX, institute, city,
country).

Clinical Trials Registration
Registration

MDPI follows the International Committee of Medical Journal Editors (ICMJE) quidelines which require
and recommend registration of clinical trials in a public trials registry at or before the time of first patient
enrollment as a condition of consideration for publication.

Purely observational studies do not require registration. A clinical trial not only refers to studies that take
place in a hospital or involve pharmaceuticals, but also refer to all studies which involve participant
randomization and group classification in the context of the intervention under assessment.

Authors are strongly encouraged to pre-register clinical trials with an international clinical trials register and
cite a reference to the registration in the Methods section. Suitable databases

include clinicaltrials.gov, the EU Clinical Trials Register and those listed by the World Health
Organisation International Clinical Trials Registry Platform.

Approval to conduct a study from an independent local, regional, or national review body is not equivalent
to prospective clinical trial registration. MDPI reserves the right to decline any paper without trial
registration for further peer-review. However, if the study protocol has been published before the
enrolment, the registration can be waived with correct citation of the published protocol.

CONSORT Statement

MDPI requires a completed CONSORT 2010 checklist and flow diagram as a condition of submission
when reporting the results of a randomized trial. Templates for these can be found here or on the
CONSORT website (http://www.consort-statement.org) which also describes several CONSORT
checklist extensions for different designs and types of data beyond two group parallel trials. At minimum,
your article should report the content addressed by each item of the checklist.

[Return to top]

Sex and Gender in Research

We encourage our authors to follow the ‘Sex and Gender Equity in Research — SAGER —

quidelines’ and to include sex and gender considerations where relevant. Authors should use the terms
sex (biological attribute) and gender (shaped by social and cultural circumstances) carefully in order to
avoid confusing both terms. Article titles and/or abstracts should indicate clearly what sex(es) the study
applies to. Authors should also describe in the background, whether sex and/or gender differences may be
expected; report how sex and/or gender were accounted for in the design of the study; provide
disaggregated data by sex and/or gender, where appropriate; and discuss respective results. If a sex
and/or gender analysis was not conducted, the rationale should be given in the Discussion. We suggest
that our authors consult the full guidelines before submission.

[Return to top]

Borders and Territories

Potential disputes over borders and territories may have particular relevance for authors in describing their
research or in an author or editor correspondence address, and should be respected. Content decisions
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are an editorial matter and where there is a potential or perceived dispute or complaint, the editorial team
will attempt to find a resolution that satisfies parties involved.

MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Publication Ethics Statement

IJERPH is a member of the Committee on Publication Ethics (COPE). We fully adhere to its Code of
Conduct and to its Best Practice Guidelines.

The editors of this journal enforce a rigorous peer-review process together with strict ethical policies and
standards to ensure to add high quality scientific works to the field of scholarly publication. Unfortunately,
cases of plagiarism, data falsification, image manipulation, inappropriate authorship credit, and the like, do
arise. The editors of IJERPH take such publishing ethics issues very seriously and are trained to proceed
in such cases with a zero tolerance policy.

Authors wishing to publish their papers in IJERPH must abide to the following:

e Any facts that might be perceived as a possible conflict of interest of the author(s) must be
disclosed in the paper prior to submission.

e Authors should accurately present their research findings and include an objective discussion of
the significance of their findings.

e Data and methods used in the research need to be presented in sufficient detail in the paper, so
that other researchers can replicate the work.

e Raw data should preferably be publicly deposited by the authors before submission of their
manuscript. Authors need to at least have the raw data readily available for presentation to the
referees and the editors of the journal, if requested. Authors need to ensure appropriate
measures are taken so that raw data is retained in full for a reasonable time after publication.

e  Simultaneous submission of manuscripts to more than one journal is not tolerated.

e The journal accepts exact translations of previously published work. All submissions of
translations must conform with our policies on translations.

e If errors and inaccuracies are found by the authors after publication of their paper, they need to
be promptly communicated to the editors of this journal so that appropriate actions can be taken.
Please refer to our policy regarding Updating Published Papers.

e  Your manuscript should not contain any information that has already been published. If you
include already published figures or images, please obtain the necessary permission from the
copyright holder to publish under the CC-BY license. For further information, see the Rights and
Permissions page.

e Plagiarism, data fabrication and image manipulation are not tolerated.

o Plagiarism is not acceptable in [/JERPH submissions.

Plagiarism includes copying text, ideas, images, or data from another source, even from
your own publications, without giving any credit to the original source.

Reuse of text that is copied from another source must be between quotes and the original
source must be cited. If a study's design or the manuscript's structure or language has been
inspired by previous works, these works must be explicitly cited.

All MDPI submissions are checked for plagiarism using the industry standard software
iThenticate. If plagiarism is detected during the peer review process, the manuscript may be
rejected. If plagiarism is detected after publication, an investigation will take place and
action taken in accordance with our policies.

o Image files must not be manipulated or adjusted in any way that could lead to
misinterpretation of the information provided by the original image.

Irregular manipulation includes: 1) introduction, enhancement, moving, or removing
features from the original image; 2) grouping of images that should obviously be presented
separately (e.g., from different parts of the same gel, or from different gels); or 3) modifying
the contrast, brightness or color balance to obscure, eliminate or enhance some
information.
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If irregular image manipulation is identified and confirmed during the peer review process,
we may reject the manuscript. If irregular image manipulation is identified and confirmed
after publication, we may correct or retract the paper.

Our in-house editors will investigate any allegations of publication misconduct and may contact the
authors' institutions or funders if necessary. If evidence of misconduct is found, appropriate action
will be taken to correct or retract the publication. Authors are expected to comply with the best
ethical publication practices when publishing with MDPIL.

Citation Policy

Authors should ensure that where material is taken from other sources (including their own published
writing) the source is clearly cited and that where appropriate permission is obtained.

Authors should not engage in excessive self-citation of their own work.

Authors should not copy references from other publications if they have not read the cited work.
Authors should not preferentially cite their own or their friends’, peers’, or institution’s publications.
Authors should not cite advertisements or advertorial material.

In accordance with COPE guidelines, we expect that “original wording taken directly from publications by
other researchers should appear in quotation marks with the appropriate citations.” This condition also
applies to an author’'s own work. COPE have produced a discussion document on citation
manipulation with recommendations for best practice.

[Return to top]

Reviewer Suggestions

During the submission process, please suggest three potential reviewers with the appropriate expertise to
review the manuscript. The editors will not necessarily approach these referees. Please provide detailed
contact information (address, homepage, phone, e-mail address). The proposed referees should neither
be current collaborators of the co-authors nor have published with any of the co-authors of the manuscript
within the last five years. Proposed reviewers should be from different institutions to the authors. You may
identify appropriate Editorial Board members of the journal as potential reviewers. You may suggest
reviewers from among the authors that you frequently cite in your paper.

[Return to top]

English Corrections

To facilitate proper peer-reviewing of your manuscript, it is essential that it is submitted in grammatically
correct English. Advice on some specific language points can be found here.

If you are not a native English speaker, we recommend that you have your manuscript professionally
edited before submission or read by a native English-speaking colleague. This can be carried out by
MDPI's English editing service. Professional editing will enable reviewers and future readers to more
easily read and assess the content of submitted manuscripts. All accepted manuscripts undergo language
editing, however an additional fee will be charged to authors if very extensive English corrections must
be made by the Editorial Office: pricing is according to the service here.

[Return to top]

Preprints and Conference Papers

IJERPH accepts submissions that have previously been made available as preprints provided that they
have not undergone peer review. A preprint is a draft version of a paper made available online before
submission to a journal.

MDPI operates Preprints, a preprint server to which submitted papers can be uploaded directly after
completing journal submission. Note that Preprints operates independently of the journal and posting a
preprint does not affect the peer review process. Check the Preprints instructions for authors for further
information.
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Expanded and high-quality conference papers can be considered as articles if they fulfill the following
requirements: (1) the paper should be expanded to the size of a research article; (2) the conference paper
should be cited and noted on the first page of the paper; (3) if the authors do not hold the copyright of the
published conference paper, authors should seek the appropriate permission from the copyright holder; (4)
authors are asked to disclose that it is conference paper in their cover letter and include a statement on
what has been changed compared to the original conference paper. IJERPH does not publish pilot studies
or studies with inadequate statistical power.

Unpublished conference papers that do not meet the above conditions are recommended to be submitted
to the Proceedings Series journals.

[Return to top]

Authorship

MDPI follows the International Committee of Medical Journal Editors (ICMJE) guidelines which state that,
in order to qualify for authorship of a manuscript, the following criteria should be observed:

e  Substantial contributions to the conception or design of the work; or the acquisition, analysis, or
interpretation of data for the work; AND

e Drafting the work or revising it critically for important intellectual content; AND
e Final approval of the version to be published; AND

e Agreement to be accountable for all aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately investigated and resolved.

Those who contributed to the work but do not qualify for authorship should be listed in the
acknowledgments. More detailed guidance on authorship is given by the International Council of
Medical Journal Editors (ICMJE).

Any change to the author list should be approved by all authors including any who have been removed
from the list. The corresponding author should act as a point of contact between the editor and the other
authors and should keep co-authors informed and involve them in major decisions about the publication.
We reserve the right to request confirmation that all authors meet the authorship conditions.

For more details about authorship please check MDPI ethics website.

Reviewers Recommendation

Authors can recommend potential reviewers. Journal editors will check to make sure there are no conflicts
of interest before contacting those reviewers, and will not consider those with competing interests.
Reviewers are asked to declare any conflicts of interest. Authors can also enter the names of potential
peer reviewers they wish to exclude from consideration in the peer review of their manuscript, during the
initial submission progress. The editorial team will respect these requests so long as this does not interfere
with the objective and thorough assessment of the submission.

Editorial Independence

Lack of Interference With Editorial Decisions

Editorial independence is of utmost importance and MDPI does not interfere with editorial decisions. All
articles published by MDPI are peer reviewed and assessed by our independent editorial boards, and
MDPI staff are not involved in decisions to accept manuscripts. When making an editorial decision, we
expect the academic editor to make their decision based only upon:

e The suitability of selected reviewers;
e Adequacy of reviewer comments and author response;

e  Overall scientific quality of the paper.
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In all of our journals, in every aspect of operation, MDPI policies are informed by the mission to make
science and research findings open and accessible as widely and rapidly as possible.

Editors and Editorial Staff as Authors

Editorial staff or editors shall not be involved in processing their own academic work. Submissions
authored by editorial staff/editors will be assigned to at least two independent outside reviewers. Decisions
will be made by other Editorial Board Members who do not have a conflict of interest with the author.
Journal staff are not involved in the processing of their own work submitted to any MDPI journals.

Conflict of Interests

According to The International Committee of Medical Journal Editors, “Authors should avoid entering into
agreements with study sponsors, both for-profit and non-profit, that interfere with authors’ access to all of
the study’s data or that interfere with their ability to analyze and interpret the data and to prepare and
publish manuscripts independently when and where they choose.”

All authors must disclose all relationships or interests that could inappropriately influence or bias their
work. Examples of potential conflicts of interest include but are not limited to financial interests (such as
membership, employment, consultancies, stocks/shares ownership, honoraria, grants or other funding,
paid expert testimonies and patent-licensing arrangements) and non-financial interests (such as personal
or professional relationships, affiliations, personal beliefs).

Authors can disclose potential conflicts of interest via the online submission system during the submission
process. Declarations regarding conflicts of interest can also be collected via the MDPI disclosure form.
The corresponding author must include a summary statement in the manuscript in a separate section
“Conflicts of Interest” placed just before the reference list. The statement should reflect all the collected
potential conflict of interest disclosures in the form.

See below for examples of disclosures:

Conflicts of Interest: Author A has received research grants from Company A. Author B has received a
speaker honorarium from Company X and owns stocks in Company Y. Author C has been involved as a
consultant and expert witness in Company Z. Author D is the inventor of patent X.

If no conflicts exist, the authors should state:
Conflicts of Interest: The authors declare no conflicts of interest.

IJERPH will not consider manuscripts for publication that report tobacco research funded, in whole or in
part, by a tobacco company or tobacco industry organization or affiliate. For non-tobacco related research
funded by the tobacco industry or research funded by the e-cigarette industry and pharmaceutical industry,
authors should disclose any potential conflicts of interest based on The New International Journal of
Environmental Research and Public Health (IJERPH) Policy Concerning Tobacco Company

Funding.
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Editorial Procedures and Peer-Review
Initial Checks

All submitted manuscripts received by the Editorial Office will be checked by a professional in-

house Managing Editor to determine whether they are properly prepared and whether they follow the
ethical policies of the journal, including those for human and animal experimentation. Manuscripts that do
not fit the journal's ethics policy or do not meet the standards of the journal will be rejected before peer-
review. Manuscripts that are not properly prepared will be returned to the authors for revision and
resubmission. After these checks, the Managing Editor will consult the journals’ Editor-in-

Chief or Associate Editors to determine whether the manuscript fits the scope of the journal and whether it
is scientifically sound. No judgment on the potential impact of the work will be made at this stage. Reject
decisions at this stage will be verified by the Editor-in-Chief.

Peer-Review

Once a manuscript passes the initial checks, it will be assigned to at least two independent experts for
peer-review. A single-blind review is applied, where authors' identities are known to reviewers. Peer review
comments are confidential and will only be disclosed with the express agreement of the reviewer.
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In the case of regular submissions, in-house assistant editors will invite experts, including
recommendations by an academic editor. These experts may also include Editorial Board Members and
Guest Editors of the journal. Potential reviewers suggested by the authors may also be considered.
Reviewers should not have published with any of the co-authors during the past three years and should
not currently work or collaborate with any of the institutions of the co-authors of the submitted manuscript.

Optional Open Peer-Review

The journal operates optional open peer-review: Authors are given the option for all review reports and
editorial decisions to be published alongside their manuscript. In addition, reviewers can sign their review,
i.e., identify themselves in the published review reports. Authors can alter their choice for open review at
any time before publication, but once the paper has been published changes will only be made at the
discretion of the Publisher and Editor-in-Chief. We encourage authors to take advantage of this opportunity
as proof of the rigorous process employed in publishing their research. To guarantee impartial refereeing,
the names of referees will be revealed only if the referees agree to do so, and after a paper has been
accepted for publication.

Editorial Decision and Revision

All the articles, reviews and communications published in MDPI journals go through the peer-review
process and receive at least two reviews. The in-house editor will communicate the decision of the
academic editor, which will be one of the following:

e  Accept after Minor Revisions:
The paper is in principle accepted after revision based on the reviewer's comments. Authors are
given five days for minor revisions.

e  Reconsider after Major Revisions:
The acceptance of the manuscript would depend on the revisions. The author needs to provide a
point by point response or provide a rebuttal if some of the reviewer's comments cannot be
revised. A maximum of two rounds of major revision per manuscript is normally provided. Authors
will be asked to resubmit the revised paper within a suitable time frame, and the revised version
will be returned to the reviewer for further comments. If the required revision time is estimated to
be longer than 2 months, we will recommend that authors withdraw their manuscript before
resubmitting so as to avoid unnecessary time pressure and to ensure that all manuscripts are
sufficiently revised.

e  Reject and Encourage Resubmission:
If additional experiments are needed to support the conclusions, the manuscript will be rejected
and the authors will be encouraged to re-submit the paper once further experiments have been
conducted.

e Reject:
The article has serious flaws, and/or makes no original significant contribution. No offer of
resubmission to the journal is provided.

All reviewer comments should be responded to in a point-by-point fashion. Where the authors disagree
with a reviewer, they must provide a clear response.

Author Appeals

Authors may appeal a rejection by sending an e-mail to the Editorial Office of the journal. The appeal must
provide a detailed justification, including point-by-point responses to the reviewers' and/or Editor's
comments using an appeal form. Appeals can only be submitted following a “reject and decline
resubmission” decision and should be submitted within three months from the decision date. Failure to
meet these criteria will result in the appeal not being considered further. The Managing Editor will forward
the manuscript and related information (including the identities of the referees) to a designated Editorial
Board Member. The Academic Editor being consulted will be asked to provide an advisory
recommendation on the manuscript and may recommend acceptance, further peer-review, or uphold the
original rejection decision. This decision will then be validated by the Editor-in-Chief. A reject decision at
this stage is final and cannot be reversed.

Production and Publication

Once accepted, the manuscript will undergo professional copy-editing, English editing, proofreading by the
authors, final corrections, pagination, and, publication on the www.mdpi.com website.
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Promoting Equity, Diversity and Inclusiveness Within MDPI
Journals

Our Managing Editors encourage the Editors-in-Chief and Associate Editors to appoint diverse expert
Editorial Boards. This is also reflective in our multi-national and inclusive workplace. We are proud to
create equal opportunities without regard to gender, ethnicity, sexual orientation, age, religion, or socio-
economic status. There is no place for discrimination in our workplace and editors of MDPI journals are to
uphold these principles in high regard.
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Resource Identification Initiative

To improve the reproducibility of scientific research, the Resource Identification Initiative aims to provide
unique persistent identifiers for key biological resources, including antibodies, cell lines, model organisms
and tools.

We encourage authors to include unique identifiers - RRIDs- provided by the Resource Identification
Portal in the dedicated section of the manuscript.

To help authors quickly find the correct identifiers for their materials, there is a single website where all
resource types can be found and a ‘cite this’ button next to each resource, that contains a proper citation
text that should be included in the methods section of the manuscript.
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