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PROLOGO

A arte sempre fez parte da minha caminhada e foi através dela que cheguei
até a Fisioterapia. Sempre envolvida com a danca em seus diversos aspectos, quando
tive a oportunidade de me aproximar mais da ciéncia do movimento logo percebi que
seria uma experiéncia Unica e inovadora.

Certa vez, um cirurgido me disse: “O que aprendemos durante a faculdade é a
ciéncia, a técnica. Mas o que fazemos nos momentos limitrofes em uma cirurgia € a
arte”. Em alguns momentos, elas se confundem, em outros, se separam. Na verdade
uma depende da outra. Para mim, a ciéncia é uma arte.

Como dizia Rosa Luxemburgo: “Quem ndo se movimenta, ndo sente as
correntes que o prendem”. O movimento ¢ essencial para o desenvolvimento
humano. Albert Einstein concorda ao dizer que “Viver é como andar de bicicleta: E
preciso estar em constante movimento para manter o equilibrio”. E a arte manifesta
na ciéncia.

Leonardo da Vinci usou de fisiologia e anatomia para fazer as suas imagens
tdo convincentes, mostrando que seus trabalhos eram produzidos através da
investigacdo cientifica. A estéria do sabio e da borboleta conta que uma menina
muito sagaz, resolveu desafiar o sabio levando uma pequena borboleta em sua mao e
perguntando a ele se esta estava viva ou morta. Se ele respondesse que estava viva
ela a esmagaria em sua mao e se ele dissesse gque estava morta ela abriria sua mao, a
borboleta voaria invicta e ele teria errado. No entanto, com toda sua sabedoria o
sabio disse: “A resposta estd em suas mdos”. E assim que a ciéncia e a arte se
misturam, a resposta estd em nossas maos, € a interdisciplinaridade.

Foi com esse pensamento que surgiu a Rede Brasil - Reino Unido de
Medicina e Ciéncia da Danga (MCD) que aborda uma &rea que se desenvolve
globalmente ha mais de 20 anos. No Reino Unido, a University of Wolverhampton,
em parceria com a organizacdo denominada National Institute of Dance Medicine
And Science (NIDMS), iniciou, em margo de 2016, um didlogo com a Universidade
Estadual de Goias (UEG) no sentido de promover a cooperacdo desta universidade e
de outras, para formacdo da Rede, com objetivo de desenvolver pesquisas e servigos

colaborativos durante o periodo de 15 anos.
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Tendo em vista este processo de formagdo da Rede com objetivos de
ampliar as pesquisas e parcerias entre essas duas regides mundiais, foi realizada uma
primeira acdo de aproximagdao, o workshop “As Potencialidades e Desafios da
Pesquisa em Medicina e Ciéncia da Danca: construindo colaboracBes inovadoras
entre o0 Reino Unido e o Brasil”, que ocorreu no periodo de 27 a 31 de agosto de
2016, no Centro Cultural da Universidade Federal de Goids (UFG). Este evento foi
proposto e idealizado pelo Prof. Dr. Adriano Bittar, da UEG e o Prof. Dr. Matthew
Wyon, da University of Wolverhampton. O encontro foi co-financiado pelo British
Council, através do Newton Fund, e pela Fundagdo de Amparo a Pesquisa do Estado
de Goias (FAPEG).

Em meio a estas idéias decidi, em meu mestrado interdisciplinar, estudar
como a arte do movimento no Ballet Classico pode influenciar na ciéncia do
desenvolvimento de criangas e adolescentes, sendo esse um assunto muito rico e
ainda pouco explorado. Surgiu entdo este trabalho, que abre caminhos para um
dialogo entre essas duas areas tdo diversas e com mais pontos em comum do que

podemos imaginar.
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RESUMO

O crescimento e o desenvolvimento da crianca estdo sujeitos a muitas influéncias,
sejam elas provenientes da hereditariedade ou do ambiente e estes aspectos
interagem de maneira complexa. A pratica da danca otimiza o controle motor, a
coordenacdo dos movimentos, o equilibrio e a capacidade de movimento,
desenvolvendo estratégias posturais dindmicas especificas. Entretanto as mudangas
que a pratica do Ballet proporciona ao corpo da crianca e do adolescente precisam
ser melhor estudadas. O objetivo do presente estudo foi comparar o desempenho
funcional em tarefas do cotidiano e a composi¢do corporal de meninas praticantes e
ndo praticantes de Ballet Classico e analisar o quanto a préatica dessa atividade em
nivel profissionalizante, pode influenciar nas pressdes plantares e na estabilidade
postural, além de verificar se a visdo e a postura dos membros superiores podem
interferir neste resultado. Estudo transversal, com 111 meninas de 10 a 15 anos,
praticantes (n = 56) e ndo praticantes de Ballet (n = 55). As avalia¢Oes realizadas
foram: exame antropométrico, entrevista estruturada, teste de Tanner para a
maturacdo sexual, avaliacdo funcional (testes Timed Up and Go, Sentar e Levantar e
Caminhada de 6 Minutos) e anélise das pressfes plantares e estabilidade postural, por
meio de uma plataforma de baropodometria, em trés condicdes diferentes, a saber:
olhos abertos com bragos ao longo do corpo (OABF), olhos fechados com bragos ao
longo do corpo (OFBF) e olhos abertos com bragos abertos (OABA). A analise de
dados foi realizada usando testes de comparacdo de grupos, correlacdo e regressao.
As participantes diferiram quanto a média do peso, indice de massa corporal,
percentual de gordura, medidas antropométricas, maturacdo sexual das mamas,
condigéo socioecondmica e escolaridade dos pais. Na comparagédo dos resultados dos
testes verificou-se que as praticantes de Ballet tiveram desempenho funcional
melhor, realizaram menor descarga de peso em antepé E, apresentaram menores
valores de pressdo maxima e area de superficie plantar em todas as condi¢bes
avaliadas e tiveram menores deslocamentos. Observou-se ainda que elas foram mais
influenciadas pela visdo e posicionamento dos membros superiores do que 0 grupo
das ndo praticantes de Ballet, e que o tempo de danga interferiu de forma a modificar
os resultados encontrados. Conclui-se que a pratica profissionalizante do Ballet, pode

melhorar a aptiddo fisica e o desenvolvimento motor em atividades funcionais do
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cotidiano. Além disso, o Ballet, em combinagdo com outros fatores, como controle
do peso e a selecdo para entrada nas companhias de danca, pode contribuir para
retardar o desenvolvimento da mama e a maturacdo 6ssea. Os resultados também
demonstram que essa pratica influencia em caracteristicas especificas de pressoes
plantares e dependéncia visual e motora em relacdo aos membros superiores, de

forma a desenvolver estrategias motoras especificas de adaptagao corporal.

Palavras-Chave: desenvolvimento infantil; aptiddo fisica; salde da crianca;

equilibrio postural; danca.
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ABSTRACT

Repercussions of the Classic Ballet Practice in Growth and Development in
Childhood and Adolescence

The child's growth and development are subject to many influences, from heredity or
environment and these aspects interact in a complex way. The practice of dance
optimizes motor control, coordination of movements, balance and ability to move,
developing specific dynamic posture strategies. But the changes that the practice of
the Ballet provides to the body of the child and the adolescent need to be better
studied. The aim of the present study was to compare the functional performance in
everyday tasks and the body composition of practioners and non-practioners of
classical Ballet girls and to analyze how the practice of this activity at a vocational
level can influence plantar pressures and postural stability, besides to see if the vision
and posture of the upper limbs can interfere with this result. A cross-sectional study
was carried out with 111 girls from 10 to 15 years old, practioners (n = 56) and non-
ballet practitioners (n = 55). The evaluations were: anthropometric examination,
structured interview, Tanner test for sexual maturation, functional evaluation (Timed
Up and Go tests, Sit and Lift and 6 Minute Walk Test) and analysis of plantar
pressures and postural stability, in a baropodometry platform, in three different
conditions: with eyes open and arms along the body (EOAAB), with eyes closed
with arms along the body (ECAAB), and with eyes open and arms outstretched
(EOAOQ). Data analysis was performed using group comparison, correlation and
regression tests. Participants differed in mean weight, body mass index, fat
percentage, anthropometric measures, sexual maturation of the breasts,
socioeconomic condition and parents' schooling. In the comparison of the results of
the tests, it was verified that the Ballet practitioners had better functional
performance, performed lower weight discharge in the E forefoot, presented lower
values of maximum pressure and plantar surface area in all evaluated conditions and
had smaller displacements. It was also observed that they were more influenced by
the vision and positioning of the upper limbs than the group of non-practitioners of
Ballet, and that the dance time interfered in order to modify the results found. It is

concluded that the vocational practice of ballet may improve physical fitness and
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motor development in functional activities of daily life. In addition ballet, in
combination with other factors, such as weight control and selection to enter in
dancer’s companies, may contribute to delayin the development of breasts and bone
maturation. The results also demonstrate that this practice influences specific
characteristics of plantar pressures and visual and motor dependence in relation to
the upper limbs, in order to develop specific motor strategies of corporal adaptation.

Keywords: child development; physical aptitude; child health; postural balance;

dance.
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1 INTRODUCAO

1.1 Crescimento, Maturacéo e Desenvolvimento motor

O desenvolvimento humano abrange mudancas estruturais e funcionais no
corpo, no cérebro, na capacidade sensorial e nas habilidades motoras. O processo de
mudanca no desenvolvimento ocorre de forma sistematica, coerente e organizada.
Essa mudanca é adaptativa, pois envolve a associacao entre as condi¢des internas e
externas do individuo (BRITO et al., 2011; PAPALIA; OLDS; FELDMAN, 2006).

O desenvolvimento da crianga estd sujeito a muitas influéncias, sejam elas
provenientes da hereditariedade ou do ambiente e estes aspectos ndo agem de modo
isolado, mas interagem de maneira complexa (BARNETT et al., 2016;
ISARANURUG; NANTHAMONGKOLCHAI; KAEWSIRI, 2005). A necessidade
de determinadas experiéncias ambientais para iniciar um desenvolvimento
maturacional especifico € um exemplo dessas interacdes e pode variar de uma
crianca para outra. Entdo, 0 mesmo ambiente pode ter efeitos diferenciados sobre
criancas que nasceram com caracteristicas distintas (BEE, 2003).

Hé cinco modelos de influéncia ambiental sobre o desenvolvimento humano.
O primeiro descreve um padrdo maturacional sem nenhum efeito ambiental, o
segundo é chamado de manutencdo e mostra um padrdo em que algum input
ambiental é necessario para sustentar uma habilidade ou um comportamento
desenvolvido em questdes maturacionais. O terceiro é um efeito de facilitacdo do
ambiente, assim uma habilidade ou um comportamento se desenvolve precocemente
em virtude de algumas experiéncias. O quarto modelo é a sintonia, que acontece
guando uma determinada experiéncia leva a um ganho permanente ou a um nivel
persistentemente superior de desempenho. A inducéo € o quinto e ultimo modelo. Ela
descreve um efeito puramente ambiental, pois um determinado comportamento néo
se desenvolve se ndo houver uma experiéncia especifica (BEE, 2003).

Segundo o Estatuto da Crianca e do Adolescente, considera-se como crianga a
pessoa com até doze anos incompletos, enquanto que entre os doze e dezoito anos
encontra-se a adolescéncia (BRASIL, 2002). Aos seis anos, inicia-se a idade escolar
da crianc¢a, cujo momento é marcado pelo aumento da complexidade das habilidades

motoras grossas e finas, além do incremento na forca muscular e coordenacéo dos
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movimentos dos membros (GALLAHUE; OZMUN, 2005). Na adolescéncia,
diferentemente da infancia, na qual a idade cronolégica é fundamental para a
caracterizacdo de eventos e o delineamento de condutas, existem outros fatores de
maior relevancia para caracterizacdo, tais como velocidade de crescimento, estirdo
pubertario, maturacdo sexual e 6ssea, maturacdo do eixo neuroenddcrino e o estado
das condig¢0es nutricionais (MORAIS et al., 2013).

O desenvolvimento motor é o campo de investigacdo que estuda o
comportamento motor, tais como, habilidades padrdes e capacidades fisicas, em
populagbes normais ou ndo, em diferentes faixas etarias. Estuda também as teorias
que fundamentam o sentido e significado do movimento humano no processo de
desenvolvimento e aprendizagem (HAYWOOD; GETCHELL, 2010).

Crescimento fisico € um aumento quantitativo em tamanho ou magnitude,
para os seres humanos, esse periodo comegca com a concepcao e termina no final da
adolescéncia ou no inicio da segunda década de vida, incluindo também mudancas na
capacidade funcional. O termo maturacéo € também associado ao termo crescimento,
mas isso ndo € o mesmo que desenvolvimento. Maturacdo denota o progresso em
direcdo a maturidade fisica, ao estado 6timo de integracdo funcional dos sistemas
corporais de um individuo e a capacidade de reproducdo. O desenvolvimento
continua mesmo depois que se atinge a maturidade fisica (HAYWOOD;
GETCHELL, 2010).

Outros conceitos que estdo relacionados com as ideias discutidas neste
trabalho englobam o controle motor e a aprendizagem motora. O controle motor é o
campo que investiga as bases de como a habilidade motora ocorre, a forma de
regulacdo ou o direcionamento dos mecanismos essenciais do movimento e aborda
questdes a respeito do controle neural, muscular, sensorial e perceptual das tarefas e
habilidades (SHUMWAY-COOK; WOOLLACOTT, 2010). A aprendizagem motora
investiga as mudancas internas no dominio motor do individuo, deduzida de uma
melhoria relativamente permanente em seu desempenho, como resultado da pratica
ou experiéncia (TANI, 2008).

A avaliacdo da independéncia funcional e das habilidades de uma crianga € de
extrema importancia para o conhecimento do desempenho dentro do processo de
desenvolvimento motor, principalmente devido a importancia destas habilidades nas
atividades escolares e na participacdo social. O desenvolvimento da funcionalidade

na infancia tem inicio com a aquisicdo de um amplo espectro de habilidades motoras,
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que possibilita o dominio do corpo em diferentes posturas, sejam elas estaticas ou
dindmicas. O conjunto dessas aquisicdes determina a funcdo de mobilidade e
apresenta intima relacdo com o desenvolvimento cognitivo (FELS et al., 2015;
PERROTTI; MANOEL, 2001).

1.2 Controle Postural e Estratégias Motoras

O controle postural é dividido em orientacdo postural, que é a capacidade de
manter adequadamente a relacdo entre os segmentos do corpo e entre 0 COrpo e o
ambiente, para execucdo de uma determinada tarefa, e a estabilidade postural, que é
definida como a capacidade de manter o centro de massa dentro dos limites da base
de apoio. Estes limites ndo sdo fixos e modificam-se de acordo com a tarefa a ser
executada, a biomecénica individual e a demanda ambiental. Equilibrio, ou
estabilidade postural, é entdo definido como a capacidade de manter o centro de
massa do corpo dentro de sua base de suporte (SHUMWAY-COOK;
WOOLLACOTT, 2010).

Manter a estabilidade postural requer o aferente sensorial que detecta o
movimento corporal e sua posi¢do e processa essa informacdo dentro do sistema
nervoso central em eferente motor. As estratégias de controle postural sdo as
solucgdes sensdrio-motoras utilizadas para manter o controle da postura, elas incluem
sinergias musculares, padrdes de movimento, torques e pressoes plantares (HORAK;
HENRY; SHUMWAY-COOK, 1997).

A integracdo adequada de recursos visuais, vestibulares e proprioceptivos sao
a informacdo base do controle postural eficiente (MANCINI et al.,, 2012). A
formacdo dos comandos para modular a postura vertical esta ligada a especificidade
e complexidade da execucdo da acdo. Esta associacdo € importante para esportes ou
atividades artisticas, nos quais o controle da orientacdo e equilibrio do corpo séo
criticos para otimizar o desempenho. Um questionamento importante é se o
treinamento postural especifico € benéfico para o controle permanente durante
posturas comuns e em novas posturas desafiadoras (CASABONA et al., 2016;
MICHALSKA et al., 2018; REIN et al., 2011).

Vaérios fatores influenciam as pressdes plantares e podem ter um impacto na

biomecénica de um individuo. Existe uma relac&o estatisticamente significante entre
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as pressdes do pé esquerdo e direito, entre as duas regides dos pés (antepé e
calcanhar) e as pressfes médias de ambos os pés (SYED et al., 2012).

1.3 A Pratica do Ballet Classico na Infancia e Adolescéncia

A prética de atividade fisica na infancia e adolescéncia tem sido estudada na
literatura a fim de esclarecer os efeitos em varios aspectos. Sabe-se que ocorre um
viés de selecdo em diversas modalidades esportivas, nas quais fatores constitucionais
determinam a selecdo de biotipos epecificos privilegiados para determinados
esportes, 0 que néo significa que ocorra aumento ou diminuicdo da estatura com a
pratica deles. O exercicio fisico leve a moderado deve ser incentivado, porém quando
extenuante, principalmente se associado a restricdo dietética, afeta o
desenvolvimento puberal, a funcdo reprodutiva e a mineralizacdo 6ssea (ALVES;
LIMA, 2008; SILVA et al., 2004).

O envolvimento e a capacidade de desempenho esportivo sofrem interferéncia
direta das diversas alteracdes morfologicas e funcionais que acontecem durante a
puberdade. O processo de aquisi¢cdo de habilidades motoras emerge em funcéo das
interacdes entre fatores bioldgicos e ambientais (RE, 2011). Estudos sobre os efeitos
da atividade fisica na infancia e adolescéncia enfatizam melhoras nos niveis de
aptiddo fisica, beneficios a promocdo da salde e prevencdo de doencas,
desvalorizando o investimento em formas sedentérias de divertimento (FARIAS et
al., 2010; SILVA; COSTA JUNIOR, 2011). Tais circunstancias também podem ser
aplicadas no &mbito da danca e esta tematica tem sido mais estudada atualmente.

Alteracbes fisicas associadas a puberdade podem entrar em conflito com
ideais funcionais e estéticos de uma carreira no Ballet Classico (MITCHELL et al.,
2016). A transicdo puberal pode apresentar um interessante paradoxo para a jovem
bailarina, com crescimento e maturacdo levando a melhorias em algumas éreas,
como forga e resisténcia em detrimento de outras, como flexibilidade e coordenacéo.
Esses desafios destacam a necessidade de se considerar as interagdes entre fatores
bioldgicos, psicoldgicos e socioculturais durante a transicdo puberal no contexto do
ambiente do Ballet Classico (MALINA et al., 2015; MITCHELL et al., 2017).

Na literatura, ja € bem documentado que bailarinas tém menor massa
corporal, maior incidéncia de amenorréia, menstruacdo irregular, menarca atrasada e

sdo no geral mais flexiveis que a média das mulheres (HERGENROEDER et al.,
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1993; PIGEON et al, 1997). O Ballet é uma atividade esportiva que promove 0 baixo
peso corporal, que por sua vez esta associado ao alto potencial de lesdes, porém, os
efeitos do treinamento intensivo em jovens ainda ndo foram totalmente avaliados
(KADEL et al., 2005).

A procura de um corpo ideal entre as bailarinas promove substanciais
alteracdes da composicgéo corporal que parecem ser acompanhadas por modificagdes
dos gastos metabolicos em repouso. Foi estabelecido que elas devem ser magras e
privilegiar a linearidade das formas, o que pode induzir excessiva magreza e varios
outros problemas, que ja estdo sendo relatados pela literatura em geral (SANTOS;
AMORIM, 2014; WILMERDING; MCKINNON; MERMIER, 2005). Diversas
desordens alimentares sdo diagnosticadas nessa populacdo, que em média, parece
apresentar um baixo conteudo mineral 6sseo, com elevado risco de fratura, baixo
indice de Massa Corporal (IMC), atraso pubertario e desregulagdo no aporte
nutricional (ARCELUS; WITCOMB; MITCHELL, 2014; BURCKHARDT et al,
2011).

A busca da imagem corporal adequada para o Ballet Classico ultrapassa 0s
parametros de percentual de massa magra da populacdo em geral. O peso adequado
com baixa porcentagem de gordura deve ser mantido principalmente quando a
bailarina se torna profissional (RIBEIRO; FONSECA, 2011). Inimeras discussdes
sobre 0 que acontece na danca ja abordaram estudos morfofuncionais e fisioldgicos
em bailarinos, porém o assunto é pouco abordado em publicacdes detalhadas na
literatura (MARTINS, 2015). Poucos estudos ja avaliaram as caracteristicas
corporais de adolescentes praticantes de Ballet, enquanto que estudos com pré-
adolescentes e criancas praticantes dessa modalidade sdo ainda mais escassos
(KADEL et al., 2005).

Embora se tenha conhecimento de que qualquer danca contribui para a
melhora do desempenho motor, a modalidade é comprometida quando ocorre a
utilizacdo da técnica desrespeitando a faixa etaria ou provocando movimentos e
atitudes estereotipadas (CLARO, 1995). Em termos da danca, o desempenho sera
maximo desde que todos 0s segmentos corporais estejam apropriadamente
posicionados para permitir o movimento correto e completo (GREGO et al., 1999).

A danga em geral, assim como o Ballet, € uma atividade que requer alta
habilidade, na qual grandes demandas sdo colocadas sobre o corpo em termos de

articulacdo, amplitude de movimento, coordenacéo, equilibrio e controle motor. Na
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preparacdo para a performance, é preciso ser capaz de recordar séries de movimentos
complicados e coordenados (REDDING, 2013). E entfo esperado que uma parte
significante dos ensaios seja designada para o treino da técnica, com o foco
especifico no desenvolvimento fisiologico geral e ndo somente na aquisicdo de
habilidades, mas nem sempre isso acontece. Estudantes de Ballet participam de altos
niveis de treinamento que estdo um pouco além dos intervalos recomendados para a
idade, isso leva a um aumento no risco de lesbes (EKEGREN; QUESTED;
BRODRICK, 2014; REDDING, 2013).

Bailarinos classicos devem ter mecanismos sofisticados de equilibrio para se
posicionarem de forma eficaz durante sequéncias coreograficas complexas de suas
performances, com atividades multidirecionais em diferentes amplitudes e angulos
de rotacdo (HUTT; REDDING, 2014). Com a experiéncia, eles adquirirem a
capacidade de explorar representacBes cognitivas de padrbes espaciais que formam
seus movimentos durante o processamento de sinais sensoriais externos, como a
informacao visual, proprioceptiva e auditiva (MUELAS PEREZ et al., 2014).

Em alguns passos do Ballet, é facil de admirar a precisdo, a confiabilidade e a
harmonia de cada movimento, neles os bailarinos aparecem em posi¢des extremas, as
pernas devem estar altas e a coluna deve dobrar-se em todas as dire¢des. No entanto,
eles apenas sdo capazes de realizar essas habilidades técnicas com a qualidade
artistica e atlética necesséria se forem suficientemente flexiveis e fortes. Isso
significa que uma boa performance pressupde um corpo completamente
desenvolvido, no qual condi¢Bes técnicas, estéticas e fisicas trabalham juntas
(BRINSON; DICK, 1996; KOUTEDAKIS; JAMURTAS, 2004).

Nesta perspectiva, uma habilidade que foi praticada um namero suficiente de
vezes torna-se memorizada de forma que, quando o individuo deseja realizar essa
determinada habilidade, recorre novamente a esse padrdo particular que €
reinterpretado imediatamente. Os psicélogos chamaram esses padrfes motores
memorizados de engramas. Um engrama advém de um estimulo que modifica a
configuracdo do setor sensorial do cérebro. Os padrdes de coordenagdo neuromotores
sdo armazenados na mente e, sempre que € necessario determinado movimento, o
estimulo induz o centro armazenador a reproduzir a habilidade particular aprendida e
0 movimento entdo é realizado automaticamente (FOSS; KETEYIAN, 2000;
SAKAGUCHI; HAYASHI, 2012).
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Sendo assim, vérias posturas do Ballet podem ser consideradas como
habilidades motoras aprendidas e armazenadas. Portanto, quando o bailarino
solicitar, elas se reproduzirdo automaticamente. Como a estética corporal e a postura
sdo de extrema importancia para os praticantes de Ballet Classico, estes acabam por
solicitar essas habilidades constantemente, adquirindo uma nova natureza postural
(GOMES et al., 2009).

Apesar do conhecimento de que a pratica do Ballet otimiza o controle motor e
a coordenacdo dos movimentos, ainda ndo estdo totalmente esclarecidas as mudancas
que a pratica desta atividade proporciona no corpo da crianca e do adolescente em
fase de crescimento e em diferentes niveis de maturacdo sexual. Neste sentido, a
hipotese desse estudo é de que a pratica do Ballet pode influenciar no
desenvolvimento de criancas e adolescentes e, inclusive, no desempenho funcional

em atividades da vida diaria.
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2 OBJETIVOS

2. 1. Objetivo Geral

e Analisar a influéncia da pratica do Ballet Classico no desenvolvimento de

meninas.
2.2. Especificos

Os objetivos do estudo foram divididos didaticamente de acordo com o0s
artigos submetidos para publicacgéo.

Artigo 1 — The Impact of Body Composition and Family Income on Functional
Performance in Adolescent Female Practitioners and Non-practitioners of Classical
Ballet.

e Caracterizar o perfil socioecondmico de meninas praticantes de Ballet Classico;

e Caracterizar o perfil socioecondmico de meninas ndo praticantes de Ballet
Cléssico;

e Comparar o perfil socioeconémico de meninas praticantes e ndo praticantes de
Ballet Cléssico;

e Caracterizar medidas antropométricas de meninas praticantes de Ballet Classico;

e Caracterizar medidas antropométricas de meninas ndo praticantes de Ballet
Classico;

e Comparar medidas antropométricas de meninas praticantes e ndo praticantes de
Ballet Cléssico;

e Comparar a maturacdo sexual de meninas praticantes e ndo praticantes de Ballet
Cléssico;

e Comparar o desempenho funcional de meninas praticantes e ndo praticantes de

Ballet Cléassico;

Artigo 2 — Girls Who Practice Classical Ballet Develop Different Motor Strategies
Regarding Postural Stability
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e Comparar as pressdes plantares de meninas praticantes e ndo praticantes de Ballet
Classico;

e Comparar o equilibrio de meninas praticantes e ndo praticantes de Ballet Classico;
e Verificar a influéncia da pratica do Ballet Classico nas pressdes plantares de
meninas;

o Verificar a influéncia da pratica do Ballet Classico no equilibrio de meninas;

o Verificar se a visdo pode interferir nas pressdes plantares de meninas praticantes
de Ballet Cléssico;

e Verificar se a postura dos membros superiores pode interferir nas pressdes
plantares de meninas praticantes de Ballet Classico;

e Verificar se a visdo pode interferir nas pressdes plantares de meninas ndo
praticantes de Ballet Classico;

e Verificar se a postura dos membros superiores pode interferir nas pressdes

plantares de meninas ndo praticantes de Ballet Classico.
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3 METODOS

3.1 Caracterizacao do Estudo e Participantes

O estudo e observacional com delineamento transversal e foi realizado na
escola publica Instituto Estadual de Educacdo (IEG), localizado no setor Leste Vila
Nova e na escola estadual de danga Instituto Tecnoldgico em Artes (ITEGO) Basileu
Franca, localizada no setor Universitario, ambas na cidade de Goiania-GO.

A amostra foi composta por 111 criancas e adolescentes saudaveis do sexo
feminino, com idades entre 10 e 15 anos, residentes na cidade de Goiania, Goiés,
Brasil. Elas foram divididas em um grupo formado por meninas da escola publica e
que ndo praticavam atividade fisica fora do horario escolar, sendo que dentro da
escola a danca ndo era uma atividade proposta como educacéo fisica (n = 55) e um
grupo formado por meninas praticantes de Ballet Classico em nivel
profissionalizante, da escola publica de formacdo de bailarinos ITEGO Basileu
Franca (n = 56).

Critérios de inclusdo: faixa etaria de 10 a 15 anos, sexo feminino,
matriculadas na escola selecionada, assinatura do Termo de Consentimento Livre e
Esclarecido (TCLE) (Apéndice 1) e, para o grupo das bailarinas, ter no minimo
quatro anos de prética de Ballet Classico.

N&o foram incluidas meninas com problemas ortopédicos instalados (ex: pé
torto congénito, luxacdo do quadril) ou de origem neuroldgica (ex: paralisia cerebral,
sindrome de Down) ou com problemas sensoriais (ex: deficiéncia visual, deficiéncia
auditiva).

Critérios de exclusdo para o grupo das bailarinas: ter mais de quatro anos de
pratica de Ballet Classico, mas ndo fazer parte do corpo de baile da escola
selecionada; estar no corpo de baile da escola selecionada apenas por curto periodo
de tempo.

As meninas inseridas foram todas aquelas que dentro da escola selecionada se
encaixaram dentro dos critérios de incluséo e exclusdo e possuiam disponibilidade de
horario para as avaliagfes. O convite foi feito de forma oral e escrita (carta de

autorizacdo) as direcdes das escolas e de forma oral as voluntarias.
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Foi necessario que 0s responsaveis autorizassem a participa¢do assinando o

TCLE e que as proprias participantes em consentimento assinassem o Termo de
Assentimento Livre e Esclarecido (TALE) (Apéndice II).

As meninas que preencheram os critérios de inclusdo foram avaliadas em

dias e horarios de acordo com a disponibilidade de cada uma, de forma a néo

acarretar custos para elas. As avaliacdes foram feitas nas proprias escolas, onde ja

eram desenvolvidas as atividades escolares e de danca.

3.2 Instrumentos e procedimentos

A pesquisa aconteceu em duas etapas, sendo que em um primeiro momento as
avaliacOes fisicas foram realizadas por uma equipe de fisioterapeutas treinadas com
auxilio de alunas de iniciacdo cientifica do curso de Fisioterapia da Universidade
Estadual de Goias (UEG), e aconteceram dentro das escolas participantes, em salas
reservadas durante 40 a 50 minutos com cada participante. Na segunda etapa, varios
questionarios foram respondidos por telefone pelas mées em uma chamada com
duragéo de 20 a 30 minutos.

Na avaliacdo fisica, a massa corporal foi obtida com o uso de uma balanca
Filizola® (série 3134, n® 86713 com divisdes de 100 gramas e carga maxima de 150
kilos) e cada menina foi colocada em posi¢do ortostatica com os membros ao longo
do corpo e olhando para frente. A estatura foi mensurada pelo estadidmetro com base
fixa e cursor movel, com a voluntaria na posi¢do ortostatica e os pés unidos. Para
assegurar a exatiddo da medida da estatura, utilizou-se um esquadro apoiado sobre o
vértice da cabeca. As meninas foram pesadas e medidas sem sapatos, vestindo roupas
usuais (Grupo 1: uniforme da escola; Grupo 2: roupa de Ballet).

O IMC foi calculado conforme dados de referéncia da Organizacdo Mundial
de Saude (OMS, 2007) e expresso em kilos por massa ao quadrado (kg/m2). Para a
classificagdo nutricional dos percentis, empregou-se o aplicativo MedCalc 3000.

As medidas antropométricas (Apéndice Ill) avaliadas foram as
circunferéncias dos bragos, coxas, pernas, cintura, quadril, pescogo e abdémen; os
comprimentos das coxas, pernas e pés; os diametros dos joelhos; as alturas e larguras
dos maléolos e as larguras do pés. Para tal, foram utilizados fita métrica inextensivel
com resolugdo em milimetros e comprimento de 2 metros e um paquimetro

(Lafayette Instrument Company®, modelo 01290). A espessura das dobras cutaneas
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triciptal, panturrilha, quadriceps, abdominal e subescapular foi verificada com o
auxilio de um adipémetro cientifico (Cescorf®) com resolugdo de 0,1 mm. Todas as
medidas foram feitas de acordo com os procedimentos da International Society for
Advancement in Kinanthropometry (ISAK) (LOPES; RIBEIRO, 2014). Para o

calculo do percentual de gordura, foi utilizado o protocolo de Slaughter et al (1988),

que utiliza a soma das pregas cutaneas triceps e subescapular.

Figura 1: Avaliacdo fisica das meninas do grupo das praticantes de Ballet Classico.

Para a analise do desempenho funcional e maturacdo sexual foram aplicados
0s seguintes testes:

a) Teste do Tempo de Levantar-se e Andar (Timed Up & Go Test — TUG): é
uma versdo modificada do teste original Get up and Go, criado com o objetivo
principal de avaliar o equilibrio e a capacidade funcional (MATHIAS, NAYAK;
ISAAC, 1986; MIYAMOTO et al., 2004; MATJACIC; ZUPAN, 2006), de forma
rapida e simples. As meninas foram orientadas a levantar da cadeira, na qual estavam
com o dorso apoiado, sem ajuda dos bracos, andar trés metros, circundar um cone e
retornar em direcdo a cadeira, na qual deviam parar, sentar e encostar o dorso
novamente. O tempo foi cronometrado a partir da voz de comando até o final. O teste

foi realizado uma vez para familiarizagao e outra para tomada do tempo.

Figura 2: TUG no grupo de praticantes de Ballet Classico.
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b) Teste de Caminhada de Seis Minutos (TC6’): mensura o estado de
funcionalidade do participante e fornece informacGes complementares & avaliagdo
principalmente cardiorrespiratoria. Esse teste € amplamente utilizado em diversos
perfis de pacientes, incluindo criangas e adolescentes saudaveis, adultos de diferentes
faixas etarias e IMCs, idosos e pacientes portadores de Doenga Pulmonar Obstrutiva
Crbnica e Insuficiéncia Cardiaca (AQUINO et al., 2010; FERREIRA;
GUIMARAES; TAVEIRA, 2009; PIRES et al., 2007; RUBIM et al., 2006;
STEFFEN; HACKER; MOLLINGER, 2002).

Dentre as contra-indicacGes absolutas do teste, tem-se angina instavel e
infarto agudo do miocéardio durante 0os meses anteriores ao teste e paciente que ndo
esteja devidamente medicado. Como contra-indicacdes relativas, tém-se: pressao
diastélica maior que 100 milimetros de mercurio (mmHg) e sistélica maior que 180
mmHg (AMERICAN THORACIC SOCIETY, 2002).

O teste foi realizado em um ambiente fechado, em corredor de trés metros de
largura e 30 metros de comprimento em linha reta, com solo plano e firme, marcado
a cada trés metros. Os pontos de virada foram sinalizados com cones e uma linha de
partida definiu o inicio do trajeto. As participantes obedeceram aos critérios gerais
padronizados, com um descanso prévio de 10 minutos e ao final do teste, a distancia
percorrida foi anotada.

O avaliador permaneceu em um ponto fixo, esclareceu os procedimentos a
participante e durante o teste comunicou-se com ela com o mesmo tom de voz e com
as seguintes frases:

Depois do primeiro minuto, o avaliador falou: “Vocé estd indo bem. VVocé
ainda tem 5 minutos”. Quando o crondmetro marcou 4 minutos restantes: ‘“Prossiga o
bom trabalho, vocé tem mais 4 minutos”. Quando o crondmetro marcou 3 minutos
restantes: “Vocé estd indo bem. Vocé ja andou meio caminho”. Quando o
crondometro marcou 2 minutos restantes: ‘“Prossiga o bom trabalho. S6 lhe restam
mais 2 minutos”. Quando o crondOmetro marcou somente 1 minuto restante: “Vocé
esta fazendo bem. Vocé tem somente mais 1 minuto”. Quando o crondmetro marcou
15 segundos para completar, o avaliador disse: “Ja estou quase dizendo para parar.
Quando eu disser, vocé para que eu irei até vocé”. Ao final do teste foi dito: “Pare!”.
(AMERICAN THORACIC SOCIETY, 2002).

Este teste € uma forma de avaliacdo clinica realizada por meio de um esforgo

submaximo e consiste na avaliacdo das respostas fisioldgicas da atividade em um
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tempo pré-determinado. Trate-se, portanto de um teste de baixo custo e facil
administragdo, sendo um método reprodutivel e confidvel. De acordo com a
American Thoracic Society (ATS), as variaveis empregadas no teste devem avaliar as
respostas integrais dos sistemas envolvidos, como o cardiorrespiratorio e o
musculoesquelético (AQUINO, 2010).

Figura 3: TC6’ no grupo de praticantes de Ballet Classico.

c) Teste de Sentar e Levantar (TSL): administrado em uma superficie plana e
ndo escorregadia, com a avaliada descalca e desprovida de roupas que limitassem
seus movimentos. A instrucdo foi de forma simples e direta para sentar e levantar do
solo utilizando o menor numero possivel de apoios e sem se desequilibrar. Nos casos
em que o desempenho ndo foi bom, informacdes foram fornecidas para que fosse
melhorado na segunda tentativa (SILVA; CAMPISTA; SALLES, 2010). A execugéao
de cada tarefa foi pontuada individualmente, do pior ao melhor desempenho, de zero
a cinco, de acordo com a quantidade de apoios necessarios e os desequilibrios
decorrentes da tarefa. Dessa forma, a pontuacdo zero correspondeu ao sentar e
levantar com mais de quatro apoios ou ajuda externa e assim sucessivamente até a

cinco, que caracterizou a execucdo sem nenhum apoio.

Figura 4: TSL em praticantes de Ballet Clé&ssico.

d) Baropodometria: o baropodémetro eletrbnico é um equipamento

desenvolvido pela escola francesa de postura, que analisa 0s pontos de pressédo
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plantar exercido pelo corpo, tanto em posi¢do estatica, quanto dindmica capaz de
detectar possiveis anomalias na marcha e na postura. Consiste de uma plataforma
com sensor barosensivel - piezoelétrico com alta concepcao de tecnologia, conectado
a um computador o qual utiliza um software apropriado para visualizar imagens
coloridas e dados estatisticos, com um alto valor de impressdo diagndstica postural.
Identifica agentes diretos ou indiretos causadores de instabilidade corporal, que séo
impressas sob a forma de graficos e planilhas (OLIVEIRA, 2010).

Através da plataforma baropodométrica é possivel detectar a estabilidade do
corpo no espaco, ou seja, as oscilacdes posturais e o equilibrio por meio da
quantificacdo da posicdo corporal em relacdo a sua base de suporte que assegura o
centro de gravidade dentro do poligono de sustentacdo. As alteracfes dos padrdes
posturais observadas no exame de baropodometria podem desencadear dores na
regido lombar, quadril, joelho, tornozelo e pé. Estas alteragdes podem ser prevenidas
e tratadas através de um novo conceito denominado de palmilha postural. Este
conceito utiliza os principios da neurofisiologia humana (OLIVEIRA, 2010).

Com esse método, é possivel reconhecer, na pisada, anormalidades que
necessitem de compensacéo, de protecdo ou uso de palmilhas, assim como detectar,
na marcha, problemas que sejam passiveis de corre¢cdo por meio de exercicios
especiais.

As avaliacGes foram feitas em 60 segundos cada uma, em postura ortostatica
estatica, sendo repetidas duas vezes, com olhos abertos (bragos ao longo do corpo e
bracos abertos) e olhos fechados (bracos ao longo do corpo e bragos abertos).

Figura 5: Baropodometria em praticantes de Ballet Classico.
e) Teste de Tanner (Anexo I): mensura a maturagdo sexual por auto-
avaliacdo, através das figuras dos cinco estagios de desenvolvimento puberal, com

diferentes niveis de desenvolvimento dos pélos pubianos e das mamas (Tanner,
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1981). As meninas ao verem as figuras, em um lugar privativo e sem influéncia de
nenhuma opinido, escolheram quais delas se assemelhavam as suas caracteristicas
corporais. Os estagios 1 e 2 foram considerados como nada ou pouco desenvolvidos,
0 estdgio 3 como desenvolvido e os estagios 4 e 5 como muito desenvolvidos
(Tanner, 1981).

Na segunda etapa da avaliagdo, 0os questionarios utilizados com as mées por
telefone foram compostos pelos seguintes instrumentos:

a) Roteiro de Anamnese (Apéndice 1V): identificacdo da crianca ou
adolescente (idade, sexo, escolaridade) e dos pais (idade, escolaridade, profissao,
endereco, telefone), histérico gestacional, perinatal e pés-natal e dados atuais de
salde.

b) Protocolo do Questionario da Associacdo Brasileira de Empresas de
Pesquisa (ABEP) (Anexo Il): informacfes como o grau de instrugdo do chefe da
familia, posse de eletrodomésticos e condigdes da moradia para classificar a
condicdo econémica (nivel Al a E).

c) Questionario Socioecondmico e de Atividade Fisica (BRACCO et al.,
2006) (Apéndice V): adaptado e modificado para determinar o nivel de atividade
fisica da crianca ou do adolescente e a situagdo socioecondmica de sua familia.

Estes procedimentos ndo apresentaram graves riscos para a participante, visto
gue ndo possuiam qualquer tipo de procedimento invasivo. As chances de quedas
foram minimas e ndo ocorreu a exposicao a algum fator externo como calor, chuva,

vento ou qualquer circunstancia que oferecesse risco a participante.

3.3 Aspectos Etico-Legais

O estudo foi elaborado de acordo com as Diretrizes e Normas
Regulamentadoras de Pesquisas Envolvendo Seres Humanos (Resolucdo 466/2012,
do Conselho Nacional de Satde), e aprovado pelo Comité de Etica em Pesquisa com
Seres Humanos da UEG, sob o nimero CAAE 65387717.4.0000.8113 (Anexo I11).

As voluntéarias foram previamente informadas e esclarecidas a respeito dos
objetivos desta pesquisa e sobre o protocolo a que seriam submetidas, explicitando o
carater ndo invasivo do mesmo e os riscos minimos de desconforto, possiveis
tropecos e quedas, para os quais foram tomados os devidos cuidados. Foi assegurada

a privacidade durante a coleta dos dados, de forma que as voluntarias permaneceram
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em local privado, apenas com a presenca da pesquisadora e foram informadas de que
poderiam desistir de participar a qualquer momento, independentemente do motivo e
que os dados obtidos seriam mantidos em sigilo e ndo poderiam ser consultados por

outras pessoas sem autorizacao prévia por escrito, resguardando a privacidade.

3.4 Analise dos Dados

A andlise estatistica foi realizada com o programa Statistical Package for
Social Sciences (SPSS), versédo 23.0. A normalidade foi verificada por meio do teste
Kolmogorov-Smirnov. A andlise descritiva foi processada utilizando-se média e
desvio-padrédo para as variaveis continuas e calculo de frequéncia e porcentagem para
as variaveis discretas ou categoricas. Os procedimentos estatisticos utilizados foram
0 teste T de Student para a comparagdo das médias entre 0s grupos, o teste T de
Student pareado para as comparagdes intragrupo e o teste Qui-Quadrado para
comparar as frequéncias entre as variaveis discretas.

Foi usado também o teste de Pearson para correlacionar variaveis continuas.
Logo ap0s, as varidveis que apresentaram correlacfes estatisticamente significativas
foram selecionadas para a analise de regressdo linear multipla e elaboracdo de
modelos preditivos. O modelo que melhor descreveu as relagcdes encontradas foi o
que envolveu as varidveis distancia percorrida no TC6’, IMC e renda familiar. Em

todos os testes, considerou-se nivel de significancia de 5% (p < 0,05).

3.5 Propriedade das Informagdes

As informac0Oes advindas desta investigagéo ficardo arquivadas pelo periodo de
cinco anos. Tais informagdes serdo de propriedade dos pesquisadores, sendo
disponibilizadas apenas para fins de pesquisa e poderdo ser utilizadas em outras
investigacGes de acordo com o tipo e protocolo de pesquisa e aspectos éticos. As

informacdes coletadas serdo utilizadas para apresentacdo dos resultados esperados,
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bem como para subsidiar outras investigagdes conforme relatado neste protocolo. Os
resultados deste estudo serdo comparados a outros desenvolvidos com metodologia
semelhante e divulgados a comunidade cientifica e em geral, pelos meios correntes,
de interesse no tema.

Todo o material gerado, questionarios, fichas de avaliacdo, o TCLE e o TALE
serdo armazenados por um periodo de cinco anos e posteriormente picotados e

reciclados.
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Abstract

The aim of this study was compare and correlate the functional performance in daily
tasks, body composition and family income of practitioners, at vocational level, and
non-practitioners of classical ballet. A cross-sectional study was conducted with 111
girls (10 to 15 years), practitioners and non-practitioners. Anthropometry, sexual
maturation (Tanner stage) and functionality (Timed Up & Go, Sitting-Rising and 6
Minute Walk tests) were assessed. Data analysis was performed using group
comparison, correlation and regression tests. Participants differed in mean weight, body
mass index, fat percentage, anthropometric measures, sexual maturation of the breasts,
socioeconomic condition and parents' schooling. It was verified that the ballet
practitioners had better functional performance (p <0.005) and that the variables BMI

and family income are predictors. It is concluded that the vocational practice of ballet
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may improve physical fitness and motor development in functional activities of daily
life. In addition ballet, in combination with other factors, such as weight control and

selection, may contribute to delaying the development of breasts and bone maturation.

Keywords: child development; physical aptitude; child health; dance.

Introduction

Child development is the result of continuous changes in motor behavior that
occur during the lifecourse, influenced by the interaction between genetic, biological
and environmental factors (Barnett et al, 2016; Bronfenbrenner & Morris, 2006; Cross,
2017). Interventions performed at each stage may define different motor skills, so it is
necessary to consider the relationship between variables such as prematurity, food
habits, socioeconomic level, parental schooling, body mass index (BMI), physical
activity level of children and parents and other conditions that may interfere in the
motor development (Barnett al, 2016; Cruz et al., 2017; Deng & Fredriksen, 2018; O’
Donoghue et al., 2018).

The practice of physical activity is related to the promotion of health and
benefits such as motor development, better physical performance, bone mass increase,
improvement of locomotor ability and increase of strength and muscle mass (Han, Fu,
Cobley, & Sanders, 2018; Resaland et al., 2016). Physical fitness and motor capacity, as
well as the influence of the physiological and anatomical changes resulting from the
hormonal changes of puberty, are influenced by the amount of habitual physical activity
(Ré, 2011). The pre-adolescent period is a critical time to develop and reinforce

fundamental movement skills due to the developmental window for brain development
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and the neuroplasticity associated with learning during this period (Dahl, 2004; Myer et
al., 2015a).

While there is no doubt that it is important to encourage healthy physical
activities, there is considerable controversy over when, how, and why a young person
should become a practitioner of a single sport, or dance style. This type of precocious
specialization, under the age of 18, has become more popular to achieve more
knowledge, focus and high levels of performance. However, the effects of this practice
need to be better studied, especially in relation to the risk of injury due to
musculoskeletal immaturity (Brenner, 2016; Feeley, Agel, & Laprade, 2016; Jayanthi &
Brenner, 2017; Myer et al., 2015b; Smith et al., 2017). Recent guidelines have
suggested that weekly training hours should not exceed the age of the young athlete
(Jayanthi, Labella, Fischer, Pasulka, & Dugas, 2015).

Another important point is that some sports activities and certain dance styles,
which favor a lean and slender body, express in their practitioners the desire to lose
weight, but this does not always happen in a healthy way. The ballet dancers are often
thin, aligning with the linearity of the dance form, which may promote excessive
thinness and several other problems reported in the literature. This population presents a
low bone mineral content, high risk of fracture, low BMI, pubertal delay and
deregulation in nutrition (Burckhardt, Wynn, Krieg, Bagutti, & Faouzi, 2011; Carl,
Johnson, & Martin, 2017).

Although the physical changes associated with male puberty, such as greater
stature, strength, and endurance, are generally welcome in dance, for females, they can
be more challenging and may not be considered conducive to good performance

(Mitchell, Haase, Malina, & Cumming, 2016; Pickard, 2013). This stage presents both
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opportunity and challenge for young ballet practitioners, bringing advantages in
increasing strength and better cognitive functions, while also bringing the potential for
increases in fat mass and decreases in flexibility (Malina, Rogol, Cumming, Coelho-e-
Silva, & Figueiredo, 2015; Mitchell, Haase, Cumming, & Malina, 2017).

Despite the knowledge that dance practice optimizes motor control and
coordination of movements (Duncan, Ingram, Mansfield, Byrne, & Mcllroy, 2016;
Sirois-Leclerc, Remaud, & Bilodeau, 2017; Yan et al., 2018), the changes that the
practice of the ballet promotes for girls of differing sexual maturity are not yet fully
understood. It is still possible to infer that any sport or artistic activity that leads to early
specialization can be detrimental in some way, physically or psychologically (Jayanthi,
et al., 2015; Yin, Sugimoto,Martin, & Stracciolini, 2016).

The aim of the present study was to verify how the practice of classical ballet, at
a vocational level, body characteristics and family income can influence functional
performance in activities of daily living (ADLS) of girls. The hypothesis is that this
influence is positive, as long as it does not lead to excessive and precocious

specialization.

Method

Characterization of the Study and Participants

An observational study with a cross-sectional design was carried out in two
schools in the city of Goiania, Goias, Brazil. The sample consisted of 111 healthy girls,
aged between 10 and 15 years, living in the city of Goiania, Goias, Brazil were divided

into two groups: Group 1 (n = 55) comprised of girls from a public school who did not
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practice physical activity outside of school hours, and within the school, dance was not
a proposed activity as part of physical education; Group 2 (n = 56) comprised of girls
who practice classical ballet at a vocational level, in a public school. VVocational training
offers dancers daily dance classes within their normal schooling, so that they can
participate in festivals, national and international competitions representing the State of
Goiéas with important awards.

Group 1 inclusion criteria: age group of 10 to 15 years, female, student at the
selected school, signature of the written informed consent form (WICF). Inclusion
criteria of Group 2: the same as the previous group plus having at least four years of
classical ballet practice. It was necessary to obtain parental consent for the participants
and additional consent from responsibles for completion of the questionnaires. The
participants also provided assent to take part. The evaluations were made in the schools
where activities were already developed, in days and at times established in agreement
with the responsible.

Exclusion criteria for both groups: girls with orthopedic problems (such as
clubfoot, hip dislocation, etc.) or neurological (such as cerebral palsy, Down syndrome,
etc.) or with sensory problems (including visual and hearing impairment, etc.).

The study was prepared in accordance with the Directives and Norms Regulating
Research Involving Human Beings (Resolution 466/2012 of the National Health
Council), and approved by the Ethics Committee in Research with Human Beings of the

University under the number CAAE 65387717.4.0000.8113.

Instruments and procedures

Publicages 36



At first, the physical evaluations were carried out by a team of physiotherapists
trained with the help of Physiotherapy students of the University's, and took place
within the participating schools, in rooms reserved, for 40 to 50 minutes with each
participant. In the second stage, questionnaires were answered by telephone by the
mothers of participants (duration of 20 to 30 minutes).

In the physical evaluation, body mass was obtained using a Filizola® scale
(series 3134, n° 86713 with divisions of 100 grams and maximum load of 150 Kilos).
Each girl was placed in orthostatic position in the center of the scale, with arms
positioned beside the body, legs hip width apart and looking forward. The stature was
measured by the stadiometer with fixed base and mobile cursor, with the volunteer in
the orthostatic position and the feet joined. The girls were weighed and measured
without shoes, wearing usual clothes (Group 1 - school uniform, Group 2 - Ballet
clothing).

BMI was based on World Health Organization (2007) reference data and
expressed in kilos per square mass (kg / m?). For a nutritional rating of the percentiles
the MedCalc 3000 application was applied.

The anthropometric measures evaluated were according to the procedures of the
International Society for Advancement in Kinanthropometry (ISAK) (Lopes & Ribeiro,
2014) by ISAK trained practitioners. An inextensible tape measure with a length of 2
meters and a pachymeter (Lafayette Instrument Company®, model 01290) were used.
The thickness of the skin folds was verified with a scientific adipometer (Cescorf®)
with resolution of 0.1 mm. For the calculation of fat percentage, the protocol of
Slaughter et al (1988) was used, which uses the sum of the triceps and subscapular

cutaneous folds.
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For the functional performance and sexual maturation analysis the following
tests were applied:

a) Timed Up & Go Test (TUG): a modified version of the original Get Up and
Go test, created with the primary objective of assessing balance and functional capacity
(Panisson & Donadio, 2013), quickly and simply. The test was performed once for
familiarization and then for time-taking.

b) Six-Minute Walk Test (6MWT): measures functionality and provides
complementary information to the cardiorespiratory evaluation. The measure has been
used in healthy children and adolescents (Aquino, Mourdo, Souza, Glicério, & Coelho,
2010). The test was performed in a private place with a corridor of three meters wide
and 30 meters long in a straight line, marked every three meters. The turning points
were signaled with cones and a starting line defined the beginning of the route. The
participants obeyed the standard general criteria, with a previous rest of 10 minutes
(American Thoracic Society, 2002; Aquino et al, 2010). At the end of the test, the
distance was recorded.

c) Sitting-rising test (SRT): performed without shoes and clothes that could limit
movement (Silva, Campista & Salles, 2010). The execution of each task was scored
individually, from worst to best performance, from zero to five, according to the amount
of support needed and the imbalances arising from the task.

d) Tanner Score: assesses sexual maturation by self-evaluation, through the
figures of the five stages of pubertal development, with different levels of development
of pubic hair and breasts (Tanner, 1981).

In the second stage of the evaluation, the questionnaires used with the mothers

by telephone were composed of the following instruments:
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a) Anamnese script: identification of the child or adolescent (age, sex, schooling)
and their parents (age, education, profession, address, telephone), gestational, perinatal,
and postnatal history and current health data.

b) Protocol of the Questionnaire of Associacdo Brasileira de Empresas de
Pesquisa (ABEP): information such as the degree of instruction of the chef of the
family, possession of household appliances and living conditions to classify the
economic condition.

c) Socioeconomic and Physical Activity Questionnaire (Bracco, Colugnati, Pratt,
& Taddei, 2006): adapted and modified to determine the level of physical activity of the

child or adolescent and the socioeconomic situation of her family.

Data analysis

The statistical analysis was performed with Statistical Package for Social
Sciences (SPSS), version 23.0 (IBM Corp. Released 2015. IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY: IBM Corp.). Normality was verified by
Kolmogorov-Smirnov test. The descriptive analysis was processed using mean and
standard deviation for the continuous variables and calculation of frequency and
percentage for the discrete or categorical variables. The statistical procedures used were
the Student's T test for independent groups (comparison of anthropometric
characteristics, sample characterization and functional performance in their continuous
variables) and Chi-Square test to compare the frequencies between the discrete variables
of the sample characterization and sexual maturation.

The Pearson test was also used to correlate body composition, sample

characterization and functional performance in its continuous variables. The variables
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that presented statistically significant correlations were selected for the analysis of
multiple linear regression and elaboration of predictive models. The model that best
described the relationships found was the one that involved the variables distance
walked on the 6MWT, BMI and family income. In all tests, we considered a level of

significance of 5% (p < 0. 05).

Results

The study sample consisted of 111 girls, 10 to 15 years of age, distributed in
Group 1 (n = 55) non-practitioners of Ballet and Group 2 (h = 56) vocational
practitioners of classical ballet with an average dance time of 6.98 (+ 1.92) years (Table
1), all of them with a daily exercise routine of three to six times a week, around two to

five hours a day.

Table 1
Characterization of the sample of classical ballet practitioners in dance time.
Time (years) n/ (%)
4 8 (14,28)
5 6 (10,71)
6 9 (16,07)
7 9 (16,07)
8 10 (17,86)
9 9 (16,07)
10 4(7,14)
11 1(1,78)
TOTAL 56 (100)

Table 2 shows the characterization of the sample, regarding gestational, perinatal

and postnatal history, socioeconomic status, parents' schooling and sexual maturation.
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Table 2

Characterization of the sample of non-practitioners (Group 1) and practitioners (Group 2) of classical

ballet.
Group 1 Group 2
Variables n =56
Mean SD Mean SD p+

Birth data
Weight at birth (grams) 311656  535.73 3263 41983  0.14
Gestational age (weeks) 39.27 2.37 39 2.16 0.60
Gait start (months) 12.30 3.52 11.30 1.40 0.08

N % N % p++
Type of birth
Normal 30 61.20 19 38.80 0.005*
Cesarean 17 32.10 36 67.90
Breast-feeding
Yes 43 44.80 53 55.20 0.33
No 3 75 1 25
ABEP classification
A2 0 4 100 <0.01*
B1 8.30 11 91.70
B2 9 25.70 26 74.30
C 27 69.20 12 30.80
D 9 90 1 10
Residence types
Own 16 33.30 32 66.70 0.05*
Leased 22 61.10 14 38.90
Assigned 7 46.70 8 53.30
Others 100 0 0
Mother's schooling
Fundamental 21 91.30 2 8.70 <0.01*
Medium 21 45.70 25 54.30
Superior 3 10 27 90
Father’s schooling
Fundamental 18 75 6 25 <0.01*
Medium 14 35.90 25 64.10
Superior 5 20 20 80
Sexual maturation of breasts
Nothing or little developed (stages 1 and 2) 9 32.10 19 67.90 0.05*
Developed (stage 3) 27 50.90 26 49.10
Very developed (stages 4 and 5) 19 63.30 11 36.70
Sexual maturation of pubic hair
Nothing or little developed (stages 1 and 2) 20 62.50 12 37.50 0.15
Developed (stage 3) 24 48 26 52
Very developed (stages 4 and 5) 11 37.90 18 62.10

*Student T test;*"Chi Square test;*p <0.05 (significant);SD:standard deviation; N: number; %: percentage.
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Table 3 presents the anthropometric data evaluated. It describes the values of
age, weight, height, BMI, percentage of fat and measures with significant differences
collected according to the procedures ISAK (Lopes & Ribeiro 2014). Other measures
such as thigh lengths, leg lengths, malleolus widths and foot widths did not show

significant differences, so they are not represented in the table.

Table 3
Comparison between the anthropometric characteristics of non-practitioners (Group 1) and practitioners
(Group 2) of classical ballet.

Characteristics Group 1 (n = 55) Group 2 (n = 56)

Mean SD Mean SD p+
Age (years) 12.09 1.09 12.32 1.32 0.32
Weight (g) 46.99 8.62 41.97 7.99 0.002*
Height (cm) 1.54 0.06 1.56 0.09 0.21
BMI (Kg/m?) 19.64 2.97 17.03 1.96 <0.001*
BMI Percentile (%) 59.03 27.70 31.28 21.61  <0.001*
Fat percentage(%) 23.07 5.63 18.76 4.14 <0.001*
Arm Circumference R(cm) 23.42 2.84 20.73 2.01 <0.001*
Arm Circumference L (cm) 23.41 2.98 20.53 1.98  <0.001*
Thigh Circumference R (cm) 44.77 4.86 41.14 4.37 <0.001*
Thigh Circumference L (cm) 4456 4.75 41.06 4.49 <0.001*
Waist circumference (cm) 63.97 6.02 60.43 4.13 0.001*
Hip circumference (cm) 84.98 7.55 80.64 7.44 0.03*
Neck circumference (cm) 29.87 2.03 28.23 1.60 <0.001*
Abdominalcircumference (cm) 70.16 7.01 64.53 5.04 < 0.001*
Leg circumferenceR (cm) 29.26 3.30 30.74 3.06 0.016*
Leg circumference L (cm) 29.26 3.28 30.99 3.06 0.005*
Knee diameter R (cm) 9.20 0.78 8.76 1.03 0.012*
Knee diameter L (cm) 9.24 0.90 8.77 1.05 0.013*
Foot length R (cm) 24.11 4.36 22.57 1.37 0.013*
Foot length L (cm) 24.09 4.37 22.51 1.38 0.011*
Malleolus height R (cm) 5.30 1.17 4.72 0.52 0.001*
Malleolus height L (cm) 5.28 1.14 4.68 049  <0.001*

*Student T test; *p <0.05 (significant); SD: standard deviation; g: grams; cm: centimeter; Kg: kilogram;
m: meter; BMI: Body Mass Index; R: right; L: left.

It was observed that the sample did not differ in age and height, but Group 2

presented lower weight and BMI (lower classification in the percentiles), lower fat
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percentage and lower values in several anthropometric measurements except for leg
circumferences, with higher values for the dancers. Also, lower values were observed in
knee diameters, foot lengths and malleolus heights, measures that indicate bone
maturation.

Table 4 shows the comparison of the functional performance of the two groups
in the TUG, SRT and 6MWT tests. The classical ballet practitioners had a better
functional performance in all tests applied.

Table 4
Relation of functional performance of non-practitioners (Group 1) and practitioners (Group 2) of
classical ballet.

Characteristics / Test Group L Group 2
Mean SD Mean SD p+

6-minute walk test

Distance (m) 428.11 66.83 505.05 49 < 0.001*
Sitting-rising test
Sit on the floor (score) 4.63 0.32 4.82 0.29 0.002*
Lift off the floor (score) 4.47 0.73 4.82 0.32 0.002*
Timein Timed Up& Go (s) 6.95 1.27 5.95 0.87 <0.001*

*Student T test; * p<0.05 (significant); SD: standard deviation; m: meters; s: seconds.

When correlations between predictor variables and functional performance were
verified, the distance walked on the 6BMWT was correlated with BMI (r = -0.337) and
the family income (r = 0.325). The time in TUG was associated only with the family
income (r = -0.298). The SRT sit score correlated with BMI (r = -0.215) and family
income (r = 0.265) and the lift score correlated only with BMI (r = -0.418).

The linear regression between these variables is shown in table 5. The BMI (p =
0.002) and the family income (p = 0.027) explained 19.8% of the distance variation in
the 6MWT. Regarding the TUG time, the family income explained 8.9% of the cases

variation (p = 0.004). For SRT, 9.1% of the variation in the score to sit is explained by

Publicages 43



the family income (p = 0.041) and 17.5% of the variation of the score to raise is
explained by the BMI (p < 0.001).

In summary, the results of the study suggest that the variables BMI and family
income are predictive of the functional performance of non-practicing and practitioners

of classical ballet.

Table 5
Linear regression models for prediction of the functional performance of non-practitioners (Group 1) and
practitioners (Group 2) of classical ballet.

Model R R2 B SE B p
Outcome distance on 6MWT (m)
2 -7.838 2427 -0.321 0.002*
BMI (kg/m") 0.445 0.198
Family income (R$) 0.004 0.002 0.224 0.027*
Outcome time on TUG (s)
Fam“y income (rea|) 0.298 0.089 0.000 0.000 -0.298 0.004*
Outcome score to seat
2 -0.018 0.012 -0.151 0.154
BMI (kg/n) 0301  0.091 "
Family income (real) 0.000 0.000 0.218 0.041
Outcome score to rise
BMI (kg/m?) 0.418 0.175 -0.087 0018 -0.418  <0.001*

[ - standardized partial regression coefficient from the linear regression analysis. R2, multiple correlation
coefficient squared adjusted based on the sample size; SE, Standard error; B, non-standardized
coefficient; p, t test*p < 0.05 (significant); m: meter; Kg /m?: kilogram / meter?; s: seconds.

Discussion

The aim of the present study was to verify how the body composition and the
family income could influence the functional performance of practitioners and non-
practitioners of classical ballet. This study provides evidence of how biological and
environmental factors may influence girls' functional performance, especially regarding
the practice of a regular, systematized and vocational artistic activity. It was observed
that girls undertaking vocational ballet training had better responses in all applied
functional tests, with characteristics such as BMI and family income appearing to have

influence this result. It was also observed that dancers had lower values for weight,
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BMI, percentage of fat and Tanner scores, suggesting a delay in sexual and bone
maturation.

It is known that the data related to the gestational, perinatal and postnatal
histories of the children, as well as maternal breastfeeding, can be predictors of future
characteristics of the development (Ahmad, Frey, Fierro, Kenton, & Placencia, 2017;
Belfort et al., 2016; Kafouri et al., 2013; Logan et al., 2017; Pascal et al., 2018).
However, in the present study, these characteristics were similar and did not appear to
have contributed to performance in the functional tests.

Through the anthropometric evaluation it was possible to verify that the ballet
practitioners presented low body composition (weight and BMI) and low percentage of
fat, but without prejudice to the growth. Amateur and professional classical ballet
practitioners often have hormonal disorders related to menstrual changes (Bacchi,
Spiazzi, Zendrini, Bonin, & Moghetti, 2013; Stracciolini et al., 2017a) and growth
problems (Amorim et al., 2017), besides delay in sexual maturation mainly of the
breasts, constituted in great part by fatty tissue (Amorim et al., 2017; Bowerman,
Whatman, Harris, Bradshaw, & Karin, 2014; Kadel, Donaldson-Fletcher, Gerberg, &
Micheli, 2005).

The participants of the present study were self-rated through the Tanner test, and
it was possible to observe that ballet practitioners presented less developed breasts when
compared to girls of the same age who did not practice this activity. This can be
justified by the low BMI and percentage of fat and by the high level of physical activity
of the group that practices ballet at the vocational level (Benedet, Lopes, Adami,

Hinnig, & Vasconcelos, 2014; Georgopoulos et al., 2010).
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In relating these findings to the demands of the classical ballet of a slender body
and with undeveloped breasts, it can be inferred that the dancers suffer psychological
pressure when realizing that the breasts are developing more than the expected (Carl et
al., 2017; Mitchell et al., 2016; Pozzo, Cibinello, & Fujisawa, 2018). This fact can lead
to eating disorders and nutritional deficits, already described in the specialized literature
(Pickard, 2013; Wyon, Hutchings, Wells, & Nevill, 2014).

It was also noticed that the circumference measurements of the dancers were
lower, with the exception of the circumferences of the legs that were increased. This can
be explained by the nature of physical movement within the technique of classical ballet
which emphasizes plantar flexion during the usual movements and the use of the pointe
shoe, in this way the triceps muscle is constantly activated (O’Loughlin, Hodgkins, &
Kennedy, 2008), which may lead to increased hypertrophy. Since this muscle has a low
fat percentage, it was possible that the muscular volume was evidenced.

Several other studies have shown the same results found here regarding low
body weight, BMI and percentage of fat in ballet practitioners, either in comparison
with a control group or in a description of the populations of young people practicing
this art (Burckhardt, et al., 2011; Grochowska-Niedworok et al., 2018; Haas, Plaza, &
De Rose, 2000; Stracciolini et al., 2017b; Wyon et al., 2014).

In relation to bone maturation, it is possible to predict the bone development of a
person through equations that use factors such as height, chronological age, body mass
and femoral diameter (Cabral et al., 2013; Macédo, Linhares, & Fernandes, 2015). In
the present study, the group of dancers, compared to the control group, presented
smaller measures of body mass and knee diameter, while height and chronological age

were similar. Therefore, the bone age of the girls who practice ballet at a vocational
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level was lower, suggesting either an impact of dance upon bone maturation or
alternatively, the impact of selection or self-selection of those delayed in maturation
into vocational ballet training (Brooks-Gunn, Attie, Burrow, Rosso, & Warren, 1989;
Brooks-Gunn & Warren, 1985; Hamilton, Brooks-Gunn, Warren,& Hamilton, 1988;
Mitchell et al, 2016; Pickard, 2013; Steinberg et al., 2008). Further longitudinal studies
are needed in order to fully understand this relationship.

Other researchers have suggested delayed maturation to be an indirect ‘product’
of intensive dance training, with intensive dance training leading to weight control and
subsequent delayed maturation (Pigeon, Oliver, Charlet, & Rochiccioli, 1997).
However, intensive training per se has been shown to have no negative effect on growth
and maturation in gymnasts and dancers (Malina et al., 2013; Matthews et al., 2006;
Steinberg et al., 2008). In fact, lesser breast development and delayed maturation in
general are more likely to be associated with selection into (and self-selection into)
vocational ballet training — the physical characteristics of later maturation being more
aesthetically in line with ballet ideals (Brooks-Gunn & Warren, 1985; Hamilton et al.,
1997; Mitchell et al., 2017).

Regarding the functional performance in the proposed tests, the girls who
presented the best results in the tests were the dancers, who are inserted in families with
higher purchasing power and with parents with a higher educational level, besides
having lower BMI and percentage of fat and lower values for body composition.
Statistical analyzes showed a weak to moderate correlation between functional
performance and BMI and family income characteristics. It was possible, through linear

regression, to establish a prediction relationship between these variables. Combined,
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these conditions and the practice of ballet led to a better performance in the functional
tests applied.

This result was also seen in a study of 247 school children who investigated
lifestyle habits that may influence the 6MWT performance in eutrophic and overweight
children. It was observed that the practice of artistic activities (rhythmic gymnastics,
ballet and dance) and nutritional classification positively influence, even poorly,
performance in the 6MWT between girls in the evaluated age group (Pozzo et al.,
2018).

The tests applied here enable evaluation of the importance of daily functional
activities in normalmotor development. Strength, flexibility, agility and balance are
needed for good execution. These skills are acquiredand improve with each new
experience a child is exposed to. The motor experience of activities such as climbing
trees, playing and physical practices, such as dance, leads to better performance in
evaluations such as these. The results presented here show a good performance in both
groups, since all the girls were healthy and without physical limitations that could
restrict these experiences. However, it is observed that the practice of intensive regular
physical activity, such as ballet, outside school hours, played a differential role in the
best development of these skills.

Classical ballet is an activity that requires discipline, concentration, dedication
and commitment, in hours of rehearsals and daily classes in search of aesthetic
perfection and harmonious movement. So girls who are dedicated to this art form
become more focused and physically resilient, even before they are professionals. This

may also explain the better functional performance in tests that require physical
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capacities and also characteristics such as discipline, concentration, dedication and
commitment.

Although some studies indicate that there is an inversely proportional
relationship between BMI and performance in tests such as the 6BMWT, TUG and SRT,
there is still no consensus regarding the relationship between these variables, and this is
a subject of continued study, mainly because there are many variables potentially
involved in this outcome (Cibinello, Pozzo, Moura, Santos, & Fujisawa, 2017; Nunez-
Gaunaurd, Moore, Roach, Miller, & Kirk-Sanchez, 2013; Pozzo, Cibinello, & Fujisawa,
2018; Silva et al., 2010; Tsiros et al., 2012).

It was not possible to establish a classification regarding early specialization in
the sample presented here due to a lack of data. This can be considered a limitation of
the study, since fully whether the dancers chose ballet as their only activity, meaning
they did not sample other activities. In addition, whether they trained at least eight
months in a year and the number of hours of dedication, criteria already established to
characterize early specialization, were not assessed (Jayanthi, et al., 2015; Myer et al.,
2015b; Smith et al., 2017). Therefore it is not possible to comment accurately on the
precocity of the dance involvement. Even with this limitation, it was possible to
evaluate the influence of this professionalizing practice on the physical characteristics
and physical abilities of dancers and non-dancers.

Other limitations of the study included the method of body composition
assessment. Gold standard methods such as DEXA were not used, thereby limiting the
accuracy with which body composition can be assessed. However, ISAK protocols were
used in order to increase the accuracy of skinfold assessments. Further, the study did not

include motor performance tests with higher physical demands. However, the tests used
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were appropriate to assess how functional skills can be influenced by the characteristics
determined by vocational training in ballet.

This is the first study to address the functional performance of dancers through
tests that evaluate daily activities, such as walking, sitting and lifting, being a pioneer in
the elucidation of the influences that this practice can bring to adolescent girls. Another
differential is the analysis of body composition performed with various measures and an
important comparison with girls of the same age, but with different motor experiences.
Further research is needed in order to explore more specifically if parameters such as
total dance time may affect outcomes for functional performance.

The results presented here suggest that ballet practice, as a systematized and
vocational physical activity, influenced the functional performance of female children
and adolescents in the improvement of mobility, balance and cardiorespiratory capacity,
indicating that the requirements imposed by this task motor skills improve physical
fitness and development in childhood in the performance of ADLs. It is acknowledged
that characteristics such as BMI, percentage of body fat, socioeconomic status of the
family and parents' schooling may have had a weak influence on this result. While
longitudinal data would be needed to comment in more detail upon the relationship
between involvement in vocational ballet training and delays in sexual and bone
maturation, in this study the maturation of those involved in vocational ballet was
delayed in comparison to that of non-dancers. Dancers reported lower tanner scores,
indicators of delayed bone maturation and lower body fat compared to non-dancers.
Height was similar across both groups with the circumference of the legs higher for
those involved in ballet training. Existing research suggests delayed maturation to be an

indirect ‘product’ of intensive dance training, with intensive dance training leading to
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weight control and subsequent delayed maturation (Pigeon et al., 1997). Future studies

should examine this further.
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Abstract

Background: classical ballet improves balance and movement capacity by developing
specific dynamic posture strategies. Research question: The objective of the present
study was to verify how such practice, at a professional level, can influence the plantar
pressures and balance of children and adolescents, as well as to verify if subjects’ vision
and posture of the upper limbs can interfere in this result. Methods: This is a cross-
sectional study that was carried out with 111 girls aged 10 to 15 years who practice
classical ballet (n = 56) and non-dancers (n = 55). Anthropometry and analysis of
plantar pressures and postural stability were assessed by means of a baropodometry
platform, in three different conditions: with eyes open and arms along the body
(EOAAB), with eyes closed with arms along the body (ECAAB), and with eyes open

and arms outstretched (EOAO). Data analysis was performed by using group
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comparison and correlation tests. Results: Those who practiced classical ballet placed
less weight onto the left forefoot, presented lower values of maximum pressure and
plantar surface area in all the evaluated conditions and moved less in the stabilometry
analysis. It was also observed that ballet dancers were more influenced by vision and
positioning of the upper limbs than the group of non-dancers. Length of time as a dancer
influenced the results found. Significance: To understand the postural motor strategies
of children and adolescents who practice ballet may have implications in the practice of

systematic training and in the prevention of long-term injuries.

Keywords: child development; postural balance and dance.

Introduction

To maintain balance being on vertical position is a complex task and requires a
combination of sensory and motor control [1]. Classical ballet dancers maintain postural
stability during challenging tasks more easily than non-dancers, and proprioceptive and
visual stimuli are key sensory inputs for that [2,3,4,5].

Dance training improves balance and movement capacity by developing specific
dynamic postural strategies that relevant to its mandatory requirements [6]. The
commands required to modulate the vertical posture is linked to the specificity and
complexity of the execution of the movement. Such association is important for sports
or artistic activities where body orientation and balance control are critical to optimizing
performance. An important question is whether specific postural training is beneficial

for permanent control during common postures and new challenging postures [5,7].
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On the other hand, dynamic balance strategies seem to be influenced by growth
accelerations, which can distort proprioceptive references and representations of the
body. In static balance, young dancers’ postural control is less efficient than that of
adults, and they are more dependent on vision [8]. Classical ballet dancers must have
sophisticated balance mechanisms to effectively position themselves during the
complex choreographic sequences of their performances, with multidirectional activities
at different amplitudes and angles of rotation [9].

A review of the literature showed that researches that use force platforms or
kinematic systems indicated the importance of vision to maintain balance and the need
to understand the postural balance characteristics of this population. No study analyzing
the influence of upper limb positioning was found and most of them did not control this
positioning, so the dancers could have assumed different positions to achieve a better
balance [3].

The traditional view of the science of movement that tended to universally
associate variability with decreases in performance and pathology is no longer
sustainable. Tools and methodologies that emerged from the perspective of dynamic
systems (eg, nonlinear dynamics and chaos theory) are discussed in the context of
postural coordination and control. Variability may play a functional role in the detection
and exploration of stability limits [10,11].

In this sense, the objective of the present study was to verify how classical ballet
practice at a vocational level can influence the plantar pressures and variability of girls'
postural control and to verify if vision and the position of the upper limbs can influence
this result. The hypothesis is that dancers present different strategies of postural

stability, which may be represented by different values of plantar surface pressure,
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plantar surface area and variations of the Center of Pressure when compared to non-

dancers, but they are more dependent on vision.

Methods

Study characterization and Participants

This is cross-sectional observational study that was carried out in two schools in
the city of Goiania, Goias, Brazil. The sample consisted of 111 healthy girls aged 10 to
15 years and divided into two groups. Group 1 (n = 56): classical ballet dancers at a
vocational level in a public school for ballet; Group 2 (n = 55): girls attending a public
school who did not practice Ballet or any other physical activity after school.

Criteria for inclusion in the groups: females aged 10 to 15 years studying in the
selected school and previous signing of the written informed consent form (WICF). For
Group 1, it was also a criterion to have at least four years of classical ballet practice.

Exclusion criteria for both groups: girls with orthopedic problems (eg.
congenital clubfoot, hip dislocation) or with problems of neurological origin (eg.
cerebral palsy, Down syndrome) or with sensory problems (eg. visual impairment,
hearing impairment).

The participants’ parents or their legal guardians had to sign the WICF and the

participants also provided assent to take part.

Instruments and procedures
The physical evaluations were performed by trained evaluators and took place in

the schools, in rooms reserved for 15 to 20 minutes with each participant. Body mass
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was obtained with the use of a Filizola® scale (series 3134, n° 86713 with divisions of
100 grams and maximum load of 150 kilos). Height was measured by a stadiometer
with fixed base and mobile cursor. The BMI was expressed in kilos per square mass (kg
/ m?).

For the analysis of plantar pressures and postural stability, a baropodometry
platform with a Midcaptures piezoelectric quartz sensor was used, with a sampling
frequency of 150 Hz, and data analysis was performed by FootWork® software.

In this study, we defined maximum pressure peak as the highest pressure value
detected throughout a measurement [12,13], and the Quilopascal unit (kPa) was used.
The mean pressure peak was defined as the mean of all pressure values for each
measurement [13], described as a percentage to represent the forefoot and rearfoot
weight load on each side.

The plantar surface area corresponds to the measurement of the foot contact
region with the platform sensors. It is determined by the sum of the area of all sensors
activated within a given region [14]. In this study, we analyzed the data referring to the
plantar surface of the left foot (L) and right (R) by using the square centimeter unit
(cm?).

The arch index and foot type were calculated according to Staheli et al. [15] and
postural stability was analyzed through stabilometric parameters derived from the
spatial and temporal behavior of the pressure center [16].

The evaluations were performed in static orthostatic posture, being repeated
twice with 60 seconds of in the same position in each repetition, in three different
conditions as follows: open eyes with arms along the body (OEAAB), eyes closed with

arms along of the body (ECAAB) and open eyes with arms outstretched (OEAQ). The
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girls were given the command to stand on the platform with one foot next to the other in
their usual posture.

The study was prepared in accordance with the Regulatory Guidelines and
Norms for Research Involving Human Beings (Resolution no. 466/2012 of the National
Health Council) and approved by the Research Ethics Committee with Human Beings

under the number CAAE 65387717.4.0000.8113.

Data Analysis

The statistical analysis was performed with Statistical Package for Social
Sciences (SPSS), version 23.0 (IBM Corp. Released 2015. IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY: IBM Corp.). Normality was verified by
Kolmogorov-Smirnov test. The descriptive analysis was processed using mean and
standard deviation. The statistical procedures used were the Student's t-test for the
comparison of the means between the groups and the paired Student's T test for the
intragroup comparisons. For the correlation with the dance practice in the group of
dancers, the Pearson correlation test was performed. In all tests, a significance level of

5% (p < 0.05) was considered.

Results

The study sample consisted of 111 girls, 10 to 15 years of age (mean = 12.21 +
1.21), predominantly right-handed, distributed in Group 1 (n = 56; mean age =12 ,32 £
1.32) vocational classical ballet dancers; and Group 2 (n = 55, mean age = 12.09 + 1.09)

non-dancers. The average dance time of the dancers was 6.98 (x 1.92) years, with a
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daily exercise routine corresponding to classes and rehearsals three to six times a week,

around two to five hours a day. Table 1 shows the sample characterization.

Mean Pressure Analysis (Table 2)

In the three conditions assessed, the dancers loaded less weight on the L forefoot
when compared to non-dancers. In the ECAAB condition, a higher mean pressure on
the left rearfoot was also significant in this group. In the intragroup evaluation, for the
three conditions, the dancers' weight load is more intensely placed on the L rearfoot. In
Group 2, bodyweight loading is more usual on the rearfoot, with no difference between

L and R.

Maximum Pressure Analysis (Table 2)

In all the assessed conditions, the female ballet dancers had lower values of
maximum pressure on both L and R foot when compared with the girls who did not
practice that activity. It is also possible to notice that such values were lower on the R
foot for both groups, except for the EOAAB condition in the group of dancers, whose

difference was not significant.

Analysis of the Plantar Surface Area (Table 2)

In the comparison of the groups, in all evaluated conditions, the female ballet
dancers had lower values of plantar surface area, both on the L and R foot, being these
values smaller on the R foot in the EOAAB condition. It is noteworthy that most of

them had cavus feet (56% had L cavus foot and 57% had R cavus foot), whereas most
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of those who did not practice classical ballet had normal feet (71% had normal L foot

and 76% had normal R foot).

Stabilometry (Table 3)
The group of dancers presented lower antero-posterior displacement (AP) in the
ECAAB and ECAO conditions and lower latero-lateral displacement (LL) and ellipse

area in the EOAO condition.

Influence of Vision (Table 3 and Table 4)

For both groups, the “eyes closed” condition influenced in a larger surface area
of contact on both feet. In the stabilometry, it was possible to observe greater
displacements and area of an ellipse. However, such difference was not significant for

Group 2 in the LL displacement.

Influence of the Upper Limbs position (Table 3 and Table 5)

The 90° abduction position of the upper limbs had the same influence on the
static baropodometric parameters in both groups, leading to: lower mean pressure on the
L rearfoot, higher mean pressure on the R forefoot and lower maximum pressure in the
standing position. However, only the female ballet dancers had larger contact surfaces

in both feet and higher values in all stabilometric parameters.

Correlation between time of dance practice and Baropodometry and Stabilometry (Table

6)
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Through the analysis of Pearson's correlation it was observed that the longer the
time of dance practice in years, the greater the mean pressure on the forefoot for both
feet, in addition to a larger surface contact on the L foot. In the stabilometric

parameters, there were no significant correlations.

Discussion

This study has brought evidence on how the practice of classical ballet in a
systematic and professionalizing way can influence plantar pressures and postural
stability strategies of girls. It was observed, in short, that classical Ballet dancers placed
lower bodyweight load on the L forefoot, had lower values of maximum pressure and
plantar surface area in all the conditions assessed and had less displacements according
to the stabilometric analysis. It was also observed that they were more influenced by
vision and position of the upper limbs than the group of non-dancers, and that the time
of dance practice influenced in the development of specific motor strategies.

The analysis of normal pressure distribution on the feet is characterized by a
60% occurrence in the rearfoot, 8% in the midfoot and 28% in the forefoot, considering
both sides [17]. The girls who were evaluated here had similar results, with a higher
peak pressure on the rearfoot. However, when comparing groups, this was more evident
in dancers on their L foot.

The nature of pressure distribution on cavus feet is not yet entirely clear, and
different conclusions were drawn from comparisons with normal feet. One study
showed greater pressure on the heel and lateral forefoot and lower pressure and contact

area in the midfoot and hallux [18]. Another study showed that there is an increase in
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pressure on both forefoot and rearfoot [19] in cavus feet when compared to normal
ones. The dancers of the present study, for the most part, have cavus feet and a lower
mean pressure value on the L forefoot when compared to the Group 2 of girls, with
predominantly normal feet.

The cavus foot is most often caused by muscle imbalance, which causes the
plantar arch to become excessively high and to decrease the plantar surface area [20].
This is aggravated by the use of ballet pointe shoes since they make compression on the
feet and limit the areas of plantar contact [21]. The dancers of the present study also had
smaller plantar surface area.

Conventionally, the dominant side of an individual is used to perform tasks,
whereas the non-dominant side is used to support or maintain balance [22]. In classical
ballet, there is a difference in muscular effort and coordination capacity required for the
support leg and gesture leg, respectively, in the execution of asymmetric movements.
However, the effect of lateral dominance on the performance of such movements has
not yet been studied. Generally, the choice of which leg to use is made individually,
since most movements involve unilateral postures on a small supporting base [22,23].

Younger, inexperienced dancers have less laterality skills than the more
experienced dancers because of training effects [22]. The dancers of the present study,
who are mostly right-handle and young, presented higher mean pressures on the L
rearfoot, which may be justified because this is the most frequently used support leg.

Maximum pressure is the highest pressure value detected during a measurement
[12] and in the group of dancers this value was lower in all the conditions assessed. This
may represent a better control of the stabilizing muscles, since the dance practice leads

to a better postural stability and dancers present a more active posture control in relation
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to untrained individuals [3,4,6,24]. These data also corroborate with the stabilometry
findings shown here.

Studies such as those previously mentioned show lower postural oscillation as
better balance control, but some researchers argue that this may be interpreted
differently [5]. It has already been analyzed that athletes with a high demand for balance
control, such as those participating in martial arts and gymnastics, have greater postural
oscillation than non-athletes [25,26]. The common controversy comes from the
interpretation of the results of the Romberg test, which is used to assess the neurological
function for balance, in which high postural oscillation is a sign of postural disorders.
However, this should not be interpreted as a worse balance, but rather attributed to more
demanding motor tasks of sports practice [5].

Highly qualified athletes, in the face of the body's disruption to environmental
stimuli, can successfully manage postural instabilities despite increased oscillation.
According to the idea of motor abundance, this is good for qualified motor performance
[27]. When the center of pression behaves as a fixed point there is resistance to
disturbances, but less flexibility and adaptation when a change in the postural state is
required [10]. Most probably, a greater postural oscillation allows the rapid and precise
change of body position, which is crucial for ballet practice [5] and the variability
functionality depends on the task being performed [10]. The relation between variability
and stability is complex and variability can not be equated with instability without
knowing about the dynamics of movement [11].

Based on this assumption, it may be possible to justify the results found here for

the higher values of stabilometry and plantar surface area found for the group of dancers
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in the condition of the upper limbs abducted to 90°, being this a motor control strategy
used by them as a common practice in ballet.

There is a general consensus in the literature that dancers use proprioceptive and
visual stimuli as their fundamental sensory inputs [2]. Their balancing abilities are
superior to those of non-dancers when their eyes are open, but not with eyes closed,
suggesting that the ability to change acutely from one balancing mechanism to another
is not sophisticated [2,5,8,9,28]. This fact may explain the greater changes observed in
the stabilometry of the dancers group when compared to the open and closed eyes
conditions.

There were no significant correlations between the stabilometric parameters and
time as a dancer, probably because all the dancers of the sample have professional level
and similar experience, so that it was not possible to perceive the effect of training on
the postural balance as described in the literature [29].

As regards the static baropodometric data, as time as a dancers increases, the
higher was the mean pressure on the forefoot, in addition to a larger contact area. The
long period of training required to become a dancer produces postural memories for an
anatomical configuration of the foot. This specificity is independent of the level of
difficulty, and considers both the postural stability and the structure of the motor control
[7]. Thus, new studies are necessary to understand the effects of ballet in the long term
on the biomechanics of dancers' feet.

The results shown here suggest that dancers at the vocational level, when
compared to ordinary girls who do not experience classical ballet practice, had lower
weight load on the L forefoot weight and lower values of plantar surface area, which

may be related to higher prevalence of cavus feet. In relation to postural stability, they
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present lower values of maximum pressure and lower displacements in the stabilometric
analysis. However, they were more vision-dependent and had greater displacements
with upper limbs abducted to 90°, which may be related to different motor control
strategies. The findings on the influence of the upper limbs posture have not yet been
fully clarified and further research is needed to elucidate the actual motor balance
strategy in that population.

The findings of the present study may contribute to the understanding of postural
motor strategies of children and adolescents who practice ballet, with implications in the
practice of systematic training and prevention of long-term injuries. Based on this, it is
possible to develop programs focused on the improvement and development of correct
strategies for coordination and management of instabilities within motor abundance
[27], so that the harmful effects of much variability in balance and movement do not

occur [11].
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Table 1
Sample characterization.
Group 1 Group 2

Characteristic Mean SD Mean SD p+
Age (years) 12.32 1.32 12.09 1.09 0.32
Weight (Kg) 41.97 7.99 46.99 8.62 0.002*
Height (m) 1.56 0.09 1.54 0.06 0.21
BMI (Kg/m2) 17.03 1.96 19.64 2.97 <0.001*

+Student’s T test; *p < 0.05 (significant); SD: standard deviation; Kg: kilogram; m: meter; BMI: Body
mass index.

Table 2: Comparison between the classical ballet dancers’ (Group 1) and non-dancers’ (Group 2) static
baropometric characteristics.

Parameter / Condition MeanGroup 1 (£SD) MeanGroup 2 (= SD) p*

Mean Pressure (%)

L forefoot EOAAB (A) 18.16 (£ 5.53) 20.84 (£ 5.25) 0.01
L rearfoot EOAAB (B) 31.91 (+ 7.98) 30.49 (£ 6.43) NSD
R forefoot EOAAB (C) 21.7 (£ 6.72) 20.51 (£ 4.45) NSD
R rearfoot EOAAB (D) 28.39 (+ 6.08) 28.17 (£ 5.43) NSD
pTA £B <0.001 <0.001

prC#D <0.001 <0.001
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prA#£C <0.001 <0.001
p"B#D 0.004 NSD
L forefoot ECAAB (A) 17.36 (+ 5.49) 21.31(£5.38) <0.001
L rearfoot ECAAB(B) 32.6 (+ 6.96) 29.86 (+ 6.12) 0.03
R forefoot ECAAB(C) 21.1(x6.22) 20.89 (£ 4.34) NSD
R rearfoot ECAAB (D) 29.04 (£ 6.08) 27.91(£5.14) NSD
p’rA #B <0.001 <0.001
p*C#D <0.001 <0.001
prA#£C <0.001 NS
p"B#D 0.001 NS
L forefoot EOAO (A) 18.98 (+ 5.58) 21.3(x5.7) 0.03
L rearfoot EOAO (B) 30.3(x6.9) 29.39 (£ 6.77) NSD
R forefoot EOAO (C) 23.36 (£ 6.55) 21.6 (£ 5.11) NSD
R rearfoot EOAO (D) 27.35 (+ 6.48) 27.8 (+ 5.86) NSD
p*rA #B <0.001 <0.001
prC#D 0.02 <0.001
prA#£C <0.001 NSD
p"B#D 0.005 NSD
Maximum Pressure (Kpa)
L foot EOAAB (E) 144.59 (+ 35.99) 174.61 (+ 46.98) <0.001
R foot EOBAB (F) 136.18 (+ 34.73) 157.93 (+ 38.61) 0.02
pTE#F 0.02 0.004
L foot ECAAB(E) 144.15 (+ 34.43) 173.61 (£ 46.47) <0.001
R foot ECAAB (F) 129.77 (£ 32.2) 157.1 (¢ 39.37) <0.001
p"E#£F 0.001 0.003
L foot EOAO (E) 136.99 (+ 35.08) 170.21 (£ 45.2) <0.001
R foot EOAQ (F) 132.35 (+ 37.46) 155.14 (£ 39.85) 0.02
pTE+F NSD 0.009

Area (cm?)
L foot EOAAB (E) 66.49 (+ 14.34) 95.92 (+ 14.28) <0.001
R foot EOAAB (F) 66.32 (+ 14.46) 96.12 (+ 13.49) <0.001
prE#F <0.001 NS
L foot ECAAB(E) 69.6 (+ 14.06) 97.99 (£ 14.49) <0.001
R foot ECAAB (F) 70,54 (+ 15.18) 98.14 (+ 13.8) <0.001
pTE#£F NSD NSD
L foot EOAO (E) 70.29 (+ 14.98) 96.46 (+ 14.66) <0.001
R foot EOAO(F) 70.95 (+ 15.82) 97.33 (+ 13.96) <0.001
p"E#F NSD NSD

+Student’s T test; ++Paired T test;p < 0.05 (significant); SD: standand deviation; L: left; R: right; EOAO:
eyes open and arms outstretched; EOAAB: eyes open and arms along the body; ECAAB: eyes closed and
arms along the body; %: percentage; Kpa: kilopascal; cm: centimeters; NSD, non-significant difference.

Table 3: Comparison between the classical ballet dancers’ (Group 1) and non-dancers’ (Group 2)

stabilometric characteristics.

Parameter / Condition MeanGroup 1 (£ SD) Mean Group 2 (+ SD) p+

Publicages 72



AP displacement (cm)

EOAAB (A) 1.82 (+ 0.69) 2.27 (£ 0.82) 0.002
ECAAB (B) 2.08 (£ 1.07) 2.66 (+ 1.09) 0.006
EOAO (C) 2.49 (+ 1.06) 2.37 (£ 0.91) NSD
P A£B 0.02 0.006

PTA£C <0.001 NSD

LL displacement (cm)

EOAAB (A) 1.41 (+ 0.54) 1.71 (+ 0.67) 0.009
EOAAB (B) 1.76 (+ 0.65) 1.89 (+ 1.02) NSD
EOAO (C) 1.83 (+ 0.78) 1.66 (+ 0.6) NSD
P A£B <0.001 NSD

PTA£C <0.001 NSD

Area of an Ellipse (cm?)

EOAAB (A) 2.2 (£1.78) 3.37 (£ 2.22) 0.003
ECAAB (B) 3.25 (+ 3.55) 461 (+4.92) NSD
EOAO(C) 4.06 (+ 3.8) 3.41 (+ 2.58) NSD
pA£B <0.001 0.03

PA£C <0.001 NSD

+Student’s T test;++Paired T test; *p < 0.05 (significant); SD: standard deviation; EOAAB: eyes open
and arms along the body; ECAAB: eyes closed and arms along the body; AP: antero-posterior; LL:

latero-lateral; cm: centimeters; NSD: non-significant difference.

Table 4: Comparison between the classical ballet dancers’ (Group 1) and non-dancers’ (Group 2) static
baropodometric characteristics with eyes open and arms along the body.

Group 1 Grupo 2
EOAAB ECAAB EOAAB ECAAB
Parameter p++ p++
Mean (+ SD) Mean (+ SD)
MP(%)
L forefoot E 18.16 (#5.53)  17.36 (25.49) NSD 20.84 (+525)  21.31 (+5.38) NSD
L rearfoot 31,91 (£7.98) 326(x6.96) NSD 3049 (x6.43)  29.86(+6.12) NSD
R forefoot 21.7(£6.72)  21.1(¢6.22) NSD 2051 (+4.45)  20.89 (+4.34) NSD
R rearfoot 28.39 (£ 6.08) 29.04 (+6.08) NSD 2817 (£543)  27.91(+5.14) NSD
Max P (Kpa)
+ +
L foot 144,59 (+ 35.99) 1%2';53)( ~ NSD 11%%%3)(_ 173.61 (£ 46.47) 'SP
+
R foot 136.18 (+ 34.73) 129.77 (+322) oD 15378%31)(_ 1571 (+39.37) NS
Area (cm?)
L foot 66.49 (+ 14.34) 69.6 (+ 14.06) 0.003 9592 (+14.28) 97.99 (¥ 14.49) < 0.001
R foot 66.32 (+ 14.46) 70.54 (+15.18) 0.003 9612 (+13.49) 98.14(+13.8) <0.001

Paired T test;*p < 0.05 (significant); SD: standard deviation; L: left; R: right; EOAO: eyes open and
arms outstretched; EOAAB: eyes open and arms along the body; ECAAB: eyes closed and arms along the
body; MP: mean pressure; Max P: maximum pressure; Surf: surface; %: percentage; Kpa: kilopascal; cm:
centimeters; NSD, non-significant difference.
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Table 5: Comparison between the classical ballet dancers’ (Group 1) and non-dancers’ (Group 2) static
baropodometric characteristics with eyes open and arms outstretched and along the body.

Group 1 Group 2
EOAAB EOAO OABF OABA

++ ++

Mean (£ SD) Mean (£ SD)

Parameter

MP (%)

L forefoot 18.16 (+5.53) 18.98 (+5.58) NSD  20.84(+5.25) 21.30(*5.7) NSD
L rearfoot 31.91(x7.98) 30.30(x6.9 0.005 3049 (+6.43) 29.39(+6,77) 0.002
R forefoot 21.70 (+6.72)  23.36(x6.55) 0.002 2051 (+4.45) 21.60(+5.11) 0.003
R rearfoot 28.39 (£6.08) 27.35(+6.48) NSD 2817 (+5.43) 27.80(+5.86) NSD
Max P(Kpa)

L foot 144,59 (£ 35.99) 136.99 (+35.08) 0.04 17461 (+46.98) 170.21 (+45.2) 0.04
R foot 136.18 (+ 34.73) 132.35 (£37.46) NSD 15793 (+38.61) 155.14 (+ 39.85) NSD
Area (cm?)

L foot 66.49 (£ 14.34) 70.29 (+14.98) <0.001 9592 (+14.28) 96.46 (+14.66) NSD
R foot 66.32 (+ 14.46) 70.95 (+ 15.82) <0.001 96,12 (+13.49) 97.33 (+13.96) NSD

™ Paired T test;*p < 0.05 (significant); SD: standard deviation; L: left; R: right; EOAQ: eyes open and
arms outstretched; EOAAB: eyes open and arms along the body; ECAAB: eyes closed and arms along the
body; MP: mean pressure; Max P: maximum pressure; Surf: surface; %: percentage; Kpa: kilopascal; cm:
centimeters; NSD, non-significant difference.

Table 6: Correlation between time as a dancer and classical ballet dancers’ baropodometric and
stabilometric characteristics.

Correlation Variable Assessed Parameter value of r P
Mean Pressure (%)
L forefoot 0.409 0.002
L rearfoot -0.43 0.001
R forefoot 0.356 0.007
R rearfoot -0.544 <0.001
Maximum Pressure (Kpa)
L foot -0.185 NSD
Time as a dancer (years) R foot 0.111 NSD
Surface (cm?)
L foot 0.283 0.03
R foot 0.117 NSD
Stabilometry
AP displacement (cm) 0.155 NSD
LL displacement (cm) -0.009 NSD
Area of an Ellipse (cm?) 0.102 NSD

r: Pearson correlation coefficient; p < 0.05 (significant); SD: standard deviation; AP: antero-posterior;
LL: latero-lateral; cm: centimeters; %: percentage; Kpa:kilopascal; L: left; R: right; NSD: non-significant
difference.
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5 CONCLUSOES

Os resultados aqui apresentados concluem que:

v As meninas praticantes de Ballet Classico estdo inseridas em familias com
melhor condi¢do sdcio-econdémica do que as meninas nao praticantes desta atividade;

v' As bhailarinas apresentaram menores valores de IMC, percentual de
gordura e de todas as medidas antropométricas avaliadas, com excecdo da altura que
foi semelhante em ambos os grupos e a circunferéncia das pernas que foi maior no
grupo das bailarinas;

v’ Praticantes de Ballet relataram menores estagios de Tanner e indicadores
sugestivos de maturacdo 6ssea tardia em comparacdo com as nao praticantes;

v/ A pratica do Ballet, como uma atividade fisica sistematizada e
profissionalizante influenciou no desempenho funcional de criancas e adolescentes
do sexo feminino no que diz respeito a melhora da mobilidade, equilibrio e
capacidade cardiorrespiratoria, indicando que exigéncias impostas por esta tarefa
motora aperfeicoam a aptidao fisica e o desenvolvimento na infancia na realiza¢do
das atividades de vida diéria;

v’ Caracteristicas como IMC, percentual de gordura corporal, condi¢do
socioeconémica da familia e escolaridade dos pais parecem ter influenciado nesse
resultado;

v’ Bailarinas em nivel profissionalizante, quando comparadas com meninas
tipicas que ndo vivenciam a pratica do Ballet Classico, apresentaram menor descarga
de peso em antepe E (0 que pode estar relacionado ao membro dominante) e menores
valores de area de superficie plantar, o que pode estar relacionado a maior

prevaléncia de pés cavos;
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v' Em relacdo a estabilidade postural, as praticantes de Ballet apresentaram
menores valores de pressdo maxima e menores deslocamentos na analise da
estabilometria;

v As bailarinas foram mais dependentes da visdo e apresentaram maiores
deslocamentos com os MMSS abduzidos a 90° o que pode estar relacionado as

diferentes estratégias de controle motor.

Consideragdes finais e Conclusdes 76



6 CONSIDERACOES FINAIS

Este é um trabalho interdisciplinar, pois envolve a arte e sai do campo
exclusivo da ciéncia. Através dele é possivel obter como produtos o conhecimento
das influéncias da pratica do Ballet Classico em criancas e adolescentes em
diferentes fases de maturacdo sexual e Gssea, aléem do servico de avaliacdo de
bailarinos ja implantado na escola de danca participante, importante relevancia social
da pesquisa.

Como limitacdos do estudo, pode-se citar a ndo coleta de dados de
caracterizacdo da amostra de bailarinas quanto a pratica diaria do Ballet (quantas
horas por dia, quantas vezes por semana e a rotina de apresentacdes), de forma que
ndo foi possivel classificar a especializa¢do precoce.

Uma dificuldade encontrada foi organizar os horarios das bailarinas para a
aplicacdo dos testes e dos responsaveis para a realizacdo da entrevista, porém no
periodo de janeiro a dezembro de 2017 foi possivel que tudo acontecesse como
programado.

A contribuicdo, dos conhecimentos aqui adquiridos, para a ciéncia € a
exploracdo de um tema novo gue nunca havia sido abordado dessa forma, sendo este
entdo um trabalho pioneiro e fonte de inspiracdo para diversas outras variaveis que
podem ser exploradas nesta populacdo. Este ¢ o primeiro estudo que aborda o
desempenho funcional de bailarinas em testes que avaliam atividades diérias, como
andar, sentar e levantar, sendo também pioneiro na elucidacdo das influéncias que
essa pratica pode trazer a meninas em fase de maturacdo sexual e dssea. Outro
diferencial é a analise de composic¢éo corporal realizada com véarias medidas e uma
importante comparagdo com meninas da mesma idade, porém com experiéncias
motoras diferentes.

Os achados auxiliam também na compreensdo das estratégias motoras
posturais de criancgas e adolescentes praticantes de Ballet com implicacBes na pratica
do treinamento sistematizado e prevencdo de lesdes em longo prazo. A partir desse
conhecimento é possivel desenvolver programas focados no aperfeicoamento e

desenvolvimento de estratégias corretas de coordenacdo e gerenciamento de
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instabilidades dentro da abundancia motora, de forma que ndo acontecam os efeitos
prejudiciais da variabilidade no equilibrio e movimento.

Este trabalho esta vinculado a Rede Brasil-Reino Unido e faz parte de um
conjunto de pesquisas presentes na MCD, que tem o objetivo de promover o bem-
estar e salde dos dancarinos, através do desenvolvimento de discuss@es, pesquisas e
servigos de exceléncia em Danca nas diversas vertentes que abrangem aspectos da
area da saude, treinamento, performance, bem-estar, educacao e arte.

A rede estd desenvolvendo um servico de atendimento aos bailarinos do
Instituto Tecnoldgico Basileu Franca, integrado ao projeto de Preparacdo Poética na
Danca do professor Adriano Bittar. Integrado a isso 0 presente projeto entregou a
cada bailarina um relatério individual com os dados da avaliacdo fisica realizada
durante a pesquisa, para gque elas tivessem conhecimento dos resultados que foram
obtidos. Serd também realizada uma palestra explicativa sobre o tema a todos 0s
professores, pais e bailarinos da escola.

Sugere-se que novos estudos sejam feitos de forma a verificar se o tempo de

danca pode interferir em achados diferentes.
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APENDICES E ANEXOS

Apéndice I — Termo de Consentimento Livre e Esclarecido

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Vocé/Sr./Sra. esta sendo convidado(a) a participar, como voluntario(a), da
pesquisa intitulada “A Influéncia da Pratica do Balé no Desempenho Funcional e
Caracteristicas Corporais de Criancgas e Adolescentes”. Meu nome ¢ Rafaela Noleto
do Santos, sou fisioterapeuta e pesquisadora responsdvel. Apds receber 0s
esclarecimentos e as informacgdes a seguir, se vocé aceitar fazer parte do estudo,
assine ao final deste documento, que esta impresso em duas vias, sendo que uma
delas é sua e a outra pertence a pesquisadora responsavel. Esclarego que em caso de
recusa na participacdo vocé ndo seréd penalizado(a) de forma alguma. Mas se aceitar
participar, as duvidas sobre a pesquisa poderdo ser esclarecidas pela pesquisadora
responsavel, via e-mail (rafinhanoleto@hotmail.com) e, inclusive, sob forma de
ligagdo a cobrar, através do seguinte contato telefonico: (62)981808490. Ao
persistirem as dividas sobre os seus direitos como participante desta pesquisa, vocé
também podera fazer contato com o Comité de Etica em Pesquisa da PUC-GO, no
telefone (62) 3946-1512. A danca em geral, assim como o Balé, é uma atividade que
requer alta habilidade, na qual grandes demandas sdo colocadas sobre o corpo do
dancarino em termos de articulagdo, amplitude de movimento, coordenacéo,
equilibrio e controle motor. Durante a puberdade ocorrem diversas alteracGes
morfoldgicas e funcionais, que levardo a crianca a fase adulta, dessa forma qualquer
influéncia nesta fase pode gerar repercussdes em diversos aspectos. Sendo assim, o
presente estudo justifica-se pelo fato de que apesar do conhecimento de que a pratica
do Balé otimiza o controle motor e a coordenacdo dos movimentos, ainda ndo esta
totalmente esclarecido as mudangas que a pratica desta atividade proporciona no
corpo da crianca e do adolescente em fase de crescimento e em diferentes niveis de
maturacdo sexual. Esta pesquisa tem o objetivo de analisar a influéncia da préatica do
Balé no desempenho funcional e caracteristicas corporais de criangas e adolescentes.

Vocé sera esclarecido sobre os objetivos da pesquisa e o carater voluntario da
participacdo, através da leitura deste termo, que sera feita pela pesquisadora, de
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forma que todas as ddvidas ou questionamentos sejam elucidados no momento em
que houver

a concordancia com a participacdo ou em qualquer momento no desenvolvimento
dos procedimentos. A pesquisa sera feita em duas (2) etapas. Na primeira etapa sera
aplicado um questionario com os pais e na segunda etapa sera realizada avaliacao
fisica da crianca com duracdo média de 40 minutos. O responsavel pela crianca
respondera um questionario com perguntas relacionadas a ela, a seus dados e as
condicdes gerais da familia. A crianca sera submetida a avaliacdo fisica (peso,
usando uma balancga; altura e circunferéncias do corpo, usando uma fita métrica;
pregas cutaneas, usando um plicometro); avaliacdo do andar e do sentar e levantar; a
baropodometria, que faz uma avaliacdo da pisada e um teste de maturacdo sexual e
imagem corporal através a escolha de figuras. Toda avaliacdo serd realizada no
Instituto Tecnoldgico em Artes (ITEGO) Basileu Franga em sala reservada e o
participante sera avaliado com roupas confortaveis. O periodo da pesquisa sera de
janeiro a julho de 2017.

Estes procedimentos ndo apresentam graves riscos para vocé participante, e
ndo possuem nenhum procedimento invasivo. As chances de quedas sdo minimas
devido ao piso antiderrapante da sala de danca e ndo existe a exposi¢cdo a nenhum
fator externo como calor, chuva, vento ou qualquer circunstancia que ofereca risco.
Existe o risco minimo de lesdes durante a execucdo dos movimentos requeridos
durante as avaliagdes, no entanto todos os, bailarinos, sdo preparados fisicamente
para este tipo de execucdo e serdo corretamente orientados pela pesquisadora. Além
disso, durante todo 0 momento existe o pronto atendimento da fisioterapeuta Rafaela
Noleto dos Santos que concordou em realizar qualquer atendimento e explicar o que
for necessario. Pode haver possivel desconforto emocional e/ou de possiveis riscos
psicossociais (ex.; constrangimento, intimidacdo, angustia, insatisfacdo, irritacéo,
mal-estar, etc.), porém fica assegurado a vocé o direito de interromper a participagao
a qualguer momento sem que isto incorra em qualquer penalidade ou prejuizo.
Também fica assegurado a vocé a apresentacdo da garantia expressa de liberdade de
se recusar a responder questdes que lhe causem desconforto emocional e/ou
constrangimento no questionario que for aplicado na pesquisa. A sua identidade nédo
sera revelada.

Esta pesquisa garante beneficios a vocé participante e a sociedade. Vocé seré

esclarecido sobre os resultados dos testes o que podera auxilid-lo em um melhor
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conhecimento sobre os efeitos da danca. Serdo assegurados a vocé, como sujeito da
pesquisa, 0s beneficios resultantes do projeto, seja em termos de retorno social como
em acesso aos procedimentos. Os resultados da pesquisa serdo tornados publicos,
sejam eles favoraveis ou ndo, através de uma reunido realizada na escola de danca a
qual vocé pertence. A sua participacdo neste estudo é voluntdria. Quanto as
informacdes divulgadas e/ou publicadas, ressalta-se a garantia de que a sua
identidade sera preservada e mantida sob sigilo. E apds cinco anos, as informacoes e
todos os dados serdo incinerados e as fontes de arquivo deletadas. Mesmo
considerando que esta pesquisa ndo apresenta graves riscos para vocé, participante,
sera garantido, caso algum incidente ocorra, uma indenizacdo por parte da
pesquisadora. Os sujeitos da pesquisa que vierem a sofrer qualquer tipo de dano
previsto ou ndo no termo de consentimento e resultante de sua participacao, além do
direito a assisténcia integral, tém direito a indenizacdo (reparacdo a danos imediatos
ou futuros), garantida em lei, decorrentes da sua participacdo na pesquisa Também
sera garantido que vocé ndo terd nenhum tipo de despesa, nem mesmo com
transporte até o local da pesquisa, ou alimentacdo, sera tudo oferecido gratuitamente
pela pesquisadora. E caso haja algum tipo de despesa com transporte, serd garantido
o0 ressarcimento completo de tal. O presente termo € feito em carater gratuito, sem

qualquer 6nus para a pesquisadora ou para a instituicao.

CONSENTIMENTO PARA PARTICIPACAO COMO SUJEITO DA

PESQUISA
Eu
, portador (@) do RG n° , residente na cidade de
, possuo 0 (s) telefone
(s) : responsavel pelo @
menor :

autorizo a participacdo de meu (minha) filho (a) na pesquisa intitulada: “A Influéncia
da Pratica do Balé no Desempenho Funcional e Caracteristicas Corporais de Criancas
e Adolescentes”, realizada pela Fisioterapeuta Rafaela Noleto dos Santos. Fui
devidamente informado e esclarecido pela pesquisadora sobre a pesquisa, 0S
procedimentos nela envolvidos, assim como 0s possiveis riscos e beneficios

decorrentes de minha participacdo. Foi-me garantido que posso retirar meu
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consentimento qualquer momento, sem que isto leve a qualquer penalidade. Eu estou
de acordo com a participacdo de meu (minha) filho (filha) no estudo de livre e
espontanea vontade e entendo a relevancia dele. Julgo que é meu direito manter uma
copia deste consentimento. Compreendo e concordo que as informacdes divulgadas
e/ou publicadas tém a garantia de que a identidade de meu filho (a) e de minha

familia, serdo preservadas e mantidas sob sigilo.

Goiania, ........ B e, de

Assinatura por extenso do(a) participante

Assinatura por extenso da pesquisadora responsavel

Testemunhas em caso de uso da assinatura datiloscépica
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Apéndice Il : Termo de Assentimento Livre e Esclarecido

TERMO DE ASSENTIMENTO LIVRE E ESCLARECIDO
PUBLICO DE 10 A 15 ANOS

Vocé esta sendo convidado(a) a participar, como voluntério(a), da pesquisa
intitulada “A  Influéncia da Pratica do Balé no Desempenho Funcional e
Caracteristicas Corporais de Criangas e Adolescentes”. Meu nome ¢ Rafaela Noleto
do Santos, sou fisioterapeuta e pesquisadora responsdvel. Apds receber 0s
esclarecimentos e as informacg0es a seguir, se vocé aceitar fazer parte do estudo,
assine ao final deste documento, que esta impresso em duas vias, sendo que uma
delas € sua e a outra pertence a pesquisadora responsavel. Esclareco que em caso de
recusa na participacdo vocé ndo seré penalizado(a) de forma alguma. Mas se aceitar
participar, as davidas sobre a pesquisa poderdo ser esclarecidas pela pesquisadora
responsavel, via e-mail (rafinhanoleto@hotmail.com) e, inclusive, sob forma de
ligacdo a cobrar, através do seguinte contato telefénico: (62)981808490. Ao
persistirem as dividas sobre os seus direitos como participante desta pesquisa, vocé
também podera fazer contato com o Comité de Etica em Pesquisa da PUC-GO, no
telefone (62) 3946-1512. A danca em geral, assim como o Balé, é uma atividade que
requer alta habilidade, na qual grandes demandas sdo colocadas sobre o corpo do
dancarino em termos de articulagdo, amplitude de movimento, coordenacéo,
equilibrio e controle motor. Durante a puberdade ocorrem diversas alteraces
morfoldgicas e funcionais, que levardo a crianca a fase adulta, dessa forma qualquer
influéncia nesta fase pode gerar repercussdes em diversos aspectos. Sendo assim, o
presente estudo justifica-se pelo fato de que apesar do conhecimento de que a pratica
do Balé otimiza o controle motor e a coordenacdo dos movimentos, ainda ndo esta
totalmente esclarecido as mudancas que a pratica desta atividade proporciona no
corpo da crianca e do adolescente em fase de crescimento e em diferentes niveis de
maturagdo sexual. Esta pesquisa tem o objetivo de analisar a influéncia da préatica do
Balé no desempenho funcional e caracteristicas corporais de criangas e adolescentes.

Vocé seré esclarecido sobre os objetivos da pesquisa e o carater voluntario da
participacdo, através da leitura deste termo, que sera feita pela pesquisadora, de
forma que todas as duvidas ou questionamentos sejam elucidados no momento em

que houver a concordancia com a participacdo ou em qualquer momento no
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desenvolvimento dos procedimentos. A pesquisa seré feita em duas (2) etapas. Na
primeira etapa sera aplicado um questionario com os pais e na segunda etapa seré
realizada a sua avaliacao fisica com duracdo média de 40 minutos. O seu responsavel
respondera um questionario com perguntas relacionadas a ela, a seus dados e as
condi¢Bes gerais da familia. A crianca serd submetida a avaliacdo fisica (peso,
usando uma balancga; altura e circunferéncias do corpo, usando uma fita métrica;
pregas cutaneas, usando um plicometro); avaliacdo do andar e do sentar e levantar; a
baropodometria, que faz uma avaliacdo da pisada e um teste de maturacdo sexual e
imagem corporal atraves a escolha de figuras. Toda avaliacdo serd realizada no
Instituto Tecnoldgico em Artes (ITEGO) Basileu Franca em sala reservada e o
participante serd avaliado com roupas confortaveis. O periodo da pesquisa sera de
janeiro a julho de 2017.

Estes procedimentos ndo apresentam graves riscos para vocé participante, e
ndo possuem nenhum procedimento invasivo. As chances de quedas sdo minimas
devido ao piso antiderrapante da sala de danca e ndo existe a exposi¢do a nenhum
fator externo como calor, chuva, vento ou qualquer circunstancia que ofereca risco.
Existe o risco minimo de lesGes durante a execucdo dos movimentos requeridos
durante as avaliagdes, no entanto todos os, bailarinos, sdo preparados fisicamente
para este tipo de execucdo e serdo corretamente orientados pela pesquisadora. Além
disso, durante todo 0 momento existe o pronto atendimento da fisioterapeuta Rafaela
Noleto dos Santos que concordou em realizar qualquer atendimento e explicar o que
for necessario. Pode haver possivel desconforto emocional e/ou de possiveis riscos
psicossociais (ex.; constrangimento, intimidacdo, angustia, insatisfacdo, irritacdo,
mal-estar, etc.), porém fica assegurado a vocé o direito de interromper a participacao
a qualguer momento sem que isto incorra em qualquer penalidade ou prejuizo.
Também fica assegurado a vocé a apresentacdo da garantia expressa de liberdade de
se recusar a responder questdes que lhe causem desconforto emocional e/ou
constrangimento no questionario que for aplicado na pesquisa.

A sua identidade ndo sera revelada.

Esta pesquisa garante beneficios a vocé participante e a sociedade. VVocé sera
esclarecido sobre os resultados dos testes o que podera auxiliad-lo em um melhor
conhecimento sobre os efeitos da danca. Serdo assegurados a vocé, como sujeito da
pesquisa, os beneficios resultantes do projeto, seja em termos de retorno social como

em acesso aos procedimentos. Os resultados da pesquisa serdo tornados publicos,
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sejam eles favoraveis ou ndo, através de uma reunido realizada na escola de danca a
qual vocé pertence. A sua participacdo neste estudo € voluntaria. Quanto as
informacdes divulgadas e/ou publicadas, ressalta-se a garantia de que a sua
identidade sera preservada e mantida sob sigilo. E apds cinco anos, as informacoes e
todos os dados serdo incinerados e as fontes de arquivo deletadas. Mesmo
considerando que esta pesquisa ndo apresenta graves riscos para vocé, participante,
sera garantido, caso algum incidente ocorra, uma indenizacdo por parte da
pesquisadora. Os sujeitos da pesquisa que vierem a sofrer qualquer tipo de dano
previsto ou ndo no termo de consentimento e resultante de sua participacao, além do
direito a assisténcia integral, tém direito a indenizacgdo (reparacdo a danos imediatos
ou futuros), garantida em lei, decorrentes da sua participacdo na pesquisa Também
sera garantido que vocé ndo terd nenhum tipo de despesa, nem mesmo com
transporte até o local da pesquisa, ou alimentagdo, sera tudo oferecido gratuitamente
pela pesquisadora. E caso haja algum tipo de despesa com transporte, serd garantido
0 ressarcimento completo de tal. O presente termo é feito em carater gratuito, sem

qualquer dnus para a pesquisadora ou para a instituicao.

CONSENTIMENTO PARA PARTICIPACAO COMO SUJEITO DA
PESQUISA

L ,
inscrito(@) Sob 0 RG/ CPF.....ccooiiiiieee e , abaixo assinado,
concordo em participar do estudo intitulado “A Influéncia da Pratica do Ballet no
Desempenho Funcional e Caracteristicas Corporais de Criangas e Adolescentes”.
Destaco que minha participacdo nesta pesquisa € de carater voluntario. Fui
devidamente informado(a) e esclarecido(a) pela pesquisadora responsavel Rafaela
Noleto dos Santos sobre a pesquisa, 0s procedimentos e métodos nela envolvidos,
assim como 0s possiveis riscos e beneficios decorrentes de minha participacdo no
estudo. Foi-me garantido que posso retirar meu consentimento a qualquer momento,
sem que isto leve a qualquer penalidade. Declaro, portanto, que concordo com a
minha participacdo no projeto de pesquisa acima descrito.

Goiania, ........ 8 e de ...cooooee.
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Assinatura por extenso do(a) participante

Assinatura por extenso da pesquisadora responsavel

Testemunhas em caso de uso da assinatura datiloscépica
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Apéndice 111 : Ficha de Avaliacdo Antropométrica

Data: / / Ficha n°:

Nome da crianca:

Sexo: () masculino () feminino Idade:

Dados fisicos: Peso: kg; Altura: cm; IMC

Pregas cutaneas

Local Membro Direito Membro Esquerdo

Triciptal

Panturrilha

Quadriceps
Abdominal

Subescapular

Circunferéncias

Local Membro Direito Membro Esquerdo
Braco (1/3 médio)
Coxa (1/3 médio)
Cintura

Quadril

Pescogo
Abdominal

Membro Direito (R) Esquerdo (L)

Comprimento da coxa

Circunferéncia da coxa

Comprimento da perna

Circunferéncia da perna

Diametro do joelho

Comprimento do pé

Altura do maléolo

Largura dos maléolos

Largura do pé
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Apéncie 1V: Roteiro de Entrevista com os Pais

Data da avaliacéo: / /

Identificacéo

Nome da crianca:

Data de nascimento: _ / /. ldade da Crianga: ___anose ___ meses

Sexo: () feminino () masculino

Escolaridade da crianca:

Nome do responsavel:

Idade: Profissao:

Telefones:

Endereco:

Histdrico de saude

1) Houve complicacdes durante a gestacéo?

( ) Néo (' )Sim. Qual (is)?

2) Tipo de parto: ( ) cesarea ( ) normal

3) Houve complicac6es durante o parto?

( ) Nao (' )Sim. Qual (is)?

4) Dados da crianga ao nascimento:

Peso em g:

IG em semanas:

5) A crianca apresentou complicacdes de saude neonatal?
( ) Néo (' )Sim. Qual (is)?

6) Idade em que iniciou a marcha (em anos e meses):

() n&o se recorda.

Informacdes de satde

7) Possui algum problema de saude -cardiopulmonar atualmente?(exemplos:
bronquite, asma, sopro no coragao e/ou outros)

( ) Naéo (' )Sim. Qual (is)?

8) Possui algum problema ortopédico?

( ) Nao

() Sim. Qual?

( ) pé torto congénito
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() luxacéo do quadril

() escoliose

( ) fratura de MMII. Ha quanto tempo?

() outros. Qual (is)?
9) A crianca foi submetida a algum tipo de cirurgia em MMII ou tronco?
( ) Néo
() Sim. Qual? Quando?
10) A crianca utiliza algum tipo de ortese ou protese?
( ) Néo.
() Né&o sabe dizer

() Nao se recorda
( )Sim. Qual tipo?Em qual membro utiliza?
11) A crianga apresenta algum problema de saude de origem neurol6gica?
( ) Nao
() Sim. Qual?
( ) paralisia cerebral
() hidrocefalia
() microcefalia
() espinha bifida
() sindrome Down
() outras sindromes. Qual?
() distrofia muscular. Qual?
12) A crianca ja apresentou crises convulsivas?
( ) Nao (' )Sim. Quando?
13) Usa algum medicamento (remédio) atualmente?
( ) Nao
() Sim. Qual? Ha quanto tempo?Qual a posologia?
14) A crianga realiza algum atendimento especializado?
( ) Nao
( )Sim: () Fisioterapéutico
( ) Psicoldgico
( ) Fonoaudiolégico
( )Qutros: Qual(is)?
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Apéndice V: Questionario Socioeconomico e de Atividade Fisica
(FONTE: Instrumento adaptado e modificado de Bracco, Colugnati e Taddei (2006))

Nome da crianca: Série:

Nome de quem respondeu o0 questionario:

O que vocé é da crianca: [0 mae O pai O responséavel

ITENS DO SOCIOECONOMICO
1- A renda da familia € de: Reais por més

2- Ha quantas pessoas moram na casa ou apartamento?

3. A casa ou apartamento onde a familia mora é feita de:
O tijolo (bloco) (1) O madeira (2) 0O outros:
4- A casa ou apartamento onde a familia mora é:
O propria (1) O alugada (2) O cedida (3) O outro (4)
5- A casa ou apartamento possui:

a. agua tratada e encanada Osim (1) O néo (2)

b. luz Osim (1) Onéo(2)

C. esgoto Osim (1) Onédo(2)

6- Quando esta fora da escola a crianga fica:

Oem casa (1) O creche(2) 0O casa de parentes(3) 0O casa de vizinhos(4) O
outros(5)

7- A coleta de lixo acontece:

[ todos os dias (1) (1 2 a 3x/semana (2) [l Ix/semana (3) '] nado
acontece (4)

8- Situacdo conjugal:

[ Pai e Mae moram juntos (1)

1 Mae mora sozinta com o(s) filho(s) (2)

1 Pai mora sozinho com o(s) filho(s) (3)

[J Mae mora com companheiro e o(s) filho(s) (4)

] Pai mora com companheira e o(s) filho(s) (9

9- Escolaridade da Mae:

Estudou até que série? E do Pai?

10- Qual a profisséo ou ocupagdo da mée ?

[ esta desempregada (1) 0 autébnoma (2)

[ estd empregada e registrada (3) [ estd empregada sem registro (4)
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11- Qual a profissdo ou ocupacéo do pai ?

[ esta desempregado (1) O auténomo (2)

[ estd empregado e registrado (3) [ estd empregado sem registro (4)

12- A crianga foi amamentada ao peito desde o nascimento?

O sim (1) O néo (2)

Se sim, por quanto tempo? [ até 1 més (1) O até 3 meses (2) O até 6
meses (3) O até 1 ano (4) [ acima de 1 ano (5)

13- Com que idade a crianga parou de mamar na mamadeira?

(] com menos de 6 meses (1) ] entre 6 meses e 1 ano (2)

[ entre 1 e 2 anos (3) ] commais de 2 anos (4)

[] nunca usou mamadeira (5)

14- Com que idade a crianga comegou a comer 0os mesmos alimentos da familia?

TJ com menos de 6 meses (1) | entre 6 meses € 1 ano (2) 71 com mais de
1 ano (3)

15- O apetite da crianca nas refei¢Ges (café da manha, almoco e jantar) é:

71 Muito Bom (1) [ Bom (2) [ Regular(3) [1 Ruim(4) [J Muito Ruim (5)
16- O apetite da crianga nos intervalos entre as refeigdes é:

71 Muito Bom (1) 1 Bom (2) [ Regular(3) [ Ruim(4) [ Mo Ruim (5)
17- Em relacdo a alimentacdo, a crianca:

a. toma o café da manha, almoco e jantar sempre nos mesmos horarios

[ sim (1) " ndo (2)

18- Nos intervalos das refeicdes, 0 que a crianca costuma comer?

0 leite(1) 1 pao (2) 1 fruta(3) 1 refrigerante (4)
[ bolacha (5) ] salgadinhos (6)  [1 doces (7) [ café (8)
] suco (9) 1 danoninho(10) [ yakult (11) "I miojo(12)

[ outro (13)
19- Na hora das refei¢Bes as pessoas da casa sentam a mesa para comerem juntas?
[ sim (1) 7l ndo (2)

20- Em casa, qual o local que a crianga come?

[J Em frente a televisao (1)

[] Sentada no sofa (3)

[l Assistindo TV, sentada a mesa (5) | Sentada a mesa (2)
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[J Sentada no sofa assistindo TV (4)
[ Outro locd: (6)
ITENS DE ATIVIDADE FISICA

21- Seu(a) filho(a) pratica regularmente algum esporte fora das aulas de Educagéo

Fisica?

0 sim (1) " ndo (2)

Se sim, quantas vezes e horas por semana ele(a) pratica?
Vezes por semana
Ix por semana (1)
2x por semana (2)

3x por semana (3)

U
U
0
[ mais de 3x por semana (4)Horas por dia
T 30 minutos (1)

T de 30 min. a 1 hora (2)

[] mais de 1 hora por dia (3)

22- O que a crianca mais gosta de fazer nos momentos de lazer?
brincar deboneca (1)

casinha (2)

desenhar (3)

assistir TV ou jogar videogame (4)

bola (esporte) (5) [ carrinho (6)

O O o o o o

bicicleta ou patins (7)

"1 pegapega (8)
[ outros (9)  Quais?

23- Como vocé Vé a criancga:

] mais ativo que as outras (1)

[J menos ativo que as outras (2)

] 1igual as outras (3)

[J ndo sei (4)

24- Como vocé classificaria a sua crianga em termos de atividade fisica?
[l Sedentario (1) [1 Pouco Ativo (2) [1 Ativo (3) [1 Muito Ativo (4)
25- Como vocé classificaria vocé mesmo(a)?

1 Sedentério (1) [1 Pouco Ativo (2) [1 Ativo (3) [1 Muito Ativo (4)

26- Como vocé classificaria seu/sua Companheiro(a)?
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(] Sedentario (1) [ Pouco Ativo (2) [J Ativo (3) [J Muito Ativo (4)
27- Durante o dia, fora do horério escolar, a sua crianca brinca mais:
[J Narua (1)

(] No quintal da casa (3) ] Dentro de casa (2)

(] Casa de vizinhos (4)

28- Em geral como sua crianga vai a escola?

[l apeé (1)

[l onibus (2)

[l Van (3)

[l outros (4)  Qual?

29- Participa de alguma associacao, clube ou equipe de algum esporte, na escola ou
fora dela?

0 Sim (1) 1 Nio (2)

Se sim, qual esporte e equipe?

30- Quantas horas por dia a crianca fica na frente da televisao?
(] at¢ 1 hora(l) [J 1a2 horas(2) [ 2a4horas(3) [l 4a6horas(4) [] mais
de 6 horas (5)
31- Quantas horas a crianga normalmente dorme a noite?
TJ menos de 7 horas (1) 1 de7a10 horas (2) ) mais de 10 horas (3)
32- A crianca tem o habito de dormir durante o dia?
[ sim (1) " ndo (2)
Se sim, quantas horas?
(] até 1 hora (1) ] 1a2 horas (2) 1 mais de 2 horas (3)
33-Classifique sua crianga e vocé mesma em termos do peso corporal:
A — Crianga

'] Muito pesado (1)

'] Pesado (2)

71 No peso médio (3)

"] Muito abaixo do peso (4)

B — Vocé
] Muito pesado (1)
[ Pesado (2)
[J No peso médio (3)
] Muito abaixo do peso (4
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PARA A ESCOLA
1- Quantas horas por dia a crianga permanece na escola?

2- Quantas vezes por semana a crianca tem aula de Educacdo Fisica na escola?
Qual o tempo de duracgéo?

Vezes por semana Horas por dia

3- Quantas vezes por semana a crianga tem outros exercicios fisicos na escola?

Qual o tempo de duracgéo?

Vezes por semana Horas por dia
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Anexo I: Avaliagdo de Tanner da Maturagéo Sexual

Desenvolvimento Puberal Feminino
Tabelas de Tanner

Pélos Publanos
-"( \ 7

Apéndices e Anexos 100



Anexo I1:

Protocolo do Questionario ABEP (Associacao Brasileira de Empresas de Pesquisa)

Nome:

Nome da Mae:

Dados de Classificacdo

1. Quem é o chefe da familia na sua casa?
2. Grau de instrucdo do chefe da familia

Data:
Cadigo:

Analfabeto / Primario incompleto

Primério completo / Ginasial incompleto

Ginasial completo / Colegial incompleto

Colegial completo / Superior incompleto

Superior completo

QIWINF|O

3. Posse de itens

Itens Quantidade de itens
0 1 2 3 4o0u+
Televisdo em cores 0 2 3 4 5
Radio 0 1 2 3 4
Banheiro 0 2 3 4 4
Automovel 0 2 4 5 5
Empregada mensalista 0 2 4 4 4
Aspirador de p6 0 1 1 1 1
Maquina de lavar 0 1 1 1 1
Videocassete e/ou DVD 0 2 2 2 2
Geladeira 0 2 2 2 2
Freezer (aparelho independente 0 1 1 1 1
ou parte da geladeira duplex)
Total de pontos:
4. Classes econémicas -
Classe Pontos

Al 30-34

A2 25-29

Bl 21-24

B2 17-20

C 11-16

D 6-10

E 0-5
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Anexo |11 — Parecer do Comité de Etica e Normas de publicacdo das revistas
Journal of Adolescence e Gait & Posture
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UEG - UNIVERSIDADE Plataforma
ESTADUAL DE GOIAS %oﬂ

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: A Influéncia da Pratica do Balé no Desempenho Funcional e Caracteristicas Corporais
de Criancas e Adolescentes

Pesquisador: RAFAELA NOLETO DOS SANTOS

Area Temética:

Verséo: 2

CAAE: 65387717.4.0000.8113

Instituicdo Proponente: Universidade Estadual de Goias
Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

NUmero do Parecer: 2.016.428

Apresentacéo do Projeto:

Muito se ouve falar a respeito da ocorréncia de diversas lesdes e de um padrdo locomotor diferente na
populacao de bailarinos, seja devido a demanda fisica, a alta exigéncia funcional ou até mesmo a falta de
preparo e treino especifico. Pouco se sabe sobre as mudancgas que a prética desta atividade proporciona no
corpo da crianca e do adolescente em fase de crescimento e em diferentes niveis de maturacdo sexual e
até mesmo no que diz respeito ao perfil funcional. Frequentemente, os bailarinos realizam movimentos
antagdnicos se comparados a movimentos corporais tipicos, o que favorece o aparecimento de lesées. Além
disso, a repetitividade caracteristica da danca classica pode estar associada a desequilibrios entre grupos
musculares e a biomecanica do sistema musculoesquelético pode ser alterada de forma a comprometer a
estrutura e a fungéo do corpo, atuando como fator de sobrecarga sobre o aparelho locomotor. Sendo assim,
o presente estudo justifica-se pela necessidade de um maior conhecimento sobre os efeitos que a pratica do
Balé pode trazer sobre criancas e adolescentes. Acredita-se que a pratica do Balé pode trazer influéncias
sobre o desempenho funcional e caracteristicas corporais de crian¢as e adolescentes.

O estudo sera realizado na UEG, onde sera composta por 140 criancas saudaveis, com idades entre 10 e
14 anos, sendo elas divididas em dois grupos:

Endereco: BR 153 Quadra Area, Km 99 ¢, Bloco Ill ¢, Térreo

Bairro: FAZENDA BARREIRO DO MEIO CEP: 75.132-903
UF: GO Municipio: ANAPOLIS
Telefone: (62)3328-1434 E-mail: cep@ueg.br
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- Grupo 1 (Controle): ndo praticantes de Balé Classico, selecionados de uma escola publica da cidade de
Goiénia- Goias, Instituto Estadual de Educacéo (IEG);

- Grupo 2 (Balé) - praticantes de Balé Classico, selecionados da escola de danca também da cidade de
Goiania- Goias, Instituto Tecnologico em Artes (ITEGO) Basileu Franca.

Os bailarinos escolhidos seréo todos aqueles que dentro das escolas selecionadas se encaixarem dentro
dos critérios de inclusdo e excluséo e possuirem disponibilidade de horario para as avaliacdes. Critério de
Inclusdo: Grupo 1: faixa etaria de 10 a 14 anos, de ambos os sexos, matriculadas na escola selecionada;
Grupo 2: os mesmos do grupo anterior acrescido de ter no minimo cinco anos de pratica de Balé Classico.
Critérios de exclusdo: para ambos 0s grupos: criancas com problemas ortopédicos instalados (ex: pé torto
congénito, luxacdo do quadril, etc) ou de origem neuroldgica (paralisia cerebral, sindrome de Down, etc);
com problemas sensoriais (deficiéncia visual ou deficiéncia auditiva, etc.

Para alcangar os objetivos do presente estudo serdo utilizados os seguintes instrumentos de coleta de
dados:

a) Roteiro de Anamnese;

b) Protocolo do Questionario ABEP (Associagdo Brasileira de Empresas de Pesquisa) 2008;

c¢) Ficha de Avaliacado Fisica da Crianca;

d) O IPAQ (Questionario Internacional de Atividade Fisica);

e) Teste do Tempo de Levantar-se e Andar (Timed Up & Go Test — TUG);

f) Teste de Caminhada de Seis Minutos (TC6’;

g) Teste de sentar e levantar (TSL);

h) Baropodometria;

i) Teste de Tanner (maturacéo sexual);

j) Imagem corporal através da escala da silhueta.

Objetivo da Pesquisa:

Objetivo Primario:

Analisar a influéncia da pratica do Balé no desempenho funcional e caracteristicas corporais de criancas e
adolescentes.

Objetivos Secundario:

- Caracterizar o perfil socioecondmico e o nivel de atividade fisica de criancas e adolescentes praticantes e
nao praticantes de Balé Classico;

- Comparar a percepcéo da imagem corporal entre criancas e adolescentes praticantes e ndo

Endereco: BR 153 Quadra Area, Km 99 ¢, Bloco Ill ¢, Térreo

Bairro: FAZENDA BARREIRO DO MEIO CEP: 75.132-903
UF: GO Municipio: ANAPOLIS
Telefone: (62)3328-1434 E-mail: cep@ueg.br
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praticantes de Balé Classico;

- Comparar medidas antropométricas e pressfes plantares de criancas e adolescentes praticantes e nao
praticantes de Balé Classico;

- Comparar o desempenho funcional de criangas e adolescentes praticantes e ndo praticantes de Balé
Classico;

Avaliacdo dos Riscos e Beneficios:

Os pesquisadores relataram de forma clara e satisfatoria os riscos decorrentes do desenvolvimento da
pesquisa para os participantes. Considerando que os mesmos serdo constituidos por criangas, €
fundamental que os pesquisadores estejam plenamente cientes dos riscos e resguardem os participantes de
eventuais danos.

Comentérios e Consideragdes sobre a Pesquisa:
O projeto apresenta relevancia cientifica. O TCLE e o TALE contém todas as informacgdes imprescindiveis
para resguardar as garantias de integridade fisica / psicolégica dos participantes.

Consideracdes sobre os Termos de apresentacdo obrigatoéria:

O TCLE contém informacdes imprescindiveis para os participantes da pesquisa: contato do pesquisador,
garantia de sigilo, o carater voluntario da mesma e informacao de que o participante pode se retirar da
pesquisa a qualquer momento sem penalidades.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
Todas as recomendacdes e pendéncias elencadas por este Comité foram satisfatoriamente cumpridas pelos
pesquisadores.

Consideragdes Finais a critério do CEP:

Solicitamos ao pesquisador que nos encaminhe os Relatérios Parciais semestralmente e o Relatdrio Final
até 30 dias ap0s o término da pesquisa. Solicitamos também que nos envie possiveis Emendas ou qualquer
modificacao relevante para que possamos fazer o devido acompanhamento deste estudo.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacéo
Informacdes Basicas| PB_INFORMACOES_BASICAS DO _P | 10/04/2017 Aceito
do Projeto ROJETO 867569.pdf 15:21:11
Qutros CARTA DA FISIOTERAPEUTA.pdf 10/04/2017 |RAFAELA NOLETO Aceito

15:20:10 | DOS SANTOS

Endereco: BR 153 Quadra Area, Km 99 ¢, Bloco Ill ¢, Térreo

Bairro: FAZENDA BARREIRO DO MEIO CEP: 75.132-903
UF: GO Municipio: ANAPOLIS
Telefone: (62)3328-1434 E-mail: cep@ueg.br

Pagina 03 de 04



UEG - UNIVERSIDADE C Plataforma
ESTADUAL DE GOIAS W Bravil
Continuagado do Parecer: 2.016.428

Declaracéo de INSTITUICAO_COPARTICIPANTE_IEG| 10/04/2017 |RAFAELA NOLETO Aceito

Instituicdo e .pdf 15:19:44 |DOS SANTOS

Infraestrutura

Projeto Detalhado / |PROJETO.pdf 10/04/2017 |RAFAELA NOLETO | Aceito

Brochura 15:18:45 |DOS SANTOS

Investigador

TCLE/ Termos de |TERMO_DE_ASSENTIMENTO_LIVRE | 10/04/2017 |RAFAELA NOLETO | Aceito

Assentimento / E_ESCLARECIDO.pdf 15:18:23 |DOS SANTOS

Justificativa de

Auséncia

TCLE / Termos de TERMO_DE_CONSENTIMENTO_LIVR 10/04/2017 |RAFAELA NOLETO Aceito

Assentimento / E_E_ESCLARECIDO.pdf 15:18:08 |DOS SANTOS

Justificativa de

Auséncia

Folha de Rosto FOLHA_DE_ROSTO.pdf 06/03/2017 |RAFAELA NOLETO | Aceito
22:49:52 | DOS SANTOS

Outros CURRICULO_CIBELLE_FORMIGA.pdf | 17/02/2017 |RAFAELA NOLETO | Aceito
23:03:58 | DOS SANTOS

QOutros CURRICULO_ADRIANO_BITTAR.pdf 17/02/2017 |RAFAELA NOLETO | Aceito
23:03:16 | DOS SANTOS

QOutros CURRICULO_RAFAELA NOLETO.pdf 17/02/2017 |RAFAELA NOLETO Aceito
23:02:42 | DOS SANTOS

Outros Protocolo_de_Avaliacao.pdf 17/02/2017 |RAFAELA NOLETO | Aceito
19:55:47 |DOS SANTOS

Declaracéo de Instituicao_coparticipante_Basileu_Fran | 17/02/2017 |RAFAELA NOLETO | Aceito

Instituicdo e ca.pdf 19:54:31 |DOS SANTOS

Infraestrutura

Cronograma CRONOGRAMA.pdf 17/02/2017 |RAFAELA NOLETO | Aceito
19:53:02 | DOS SANTOS

Situacédo do Parecer:
Aprovado

Necessita Apreciacdo da CONEP:

Nao

Endereco:
Bairro:

UF: GO
Telefone:

ANAPOLIS, 15 de Abril de 2017

Assinado por:

Luciana de Souza Ondei

(Coordenador)

BR 153 Quadra Area, Km 99 ¢, Bloco Il ¢ Térreo

FAZENDA BARREIRO DO MEIO
Municipio:

(62)3328-1434

CEP: 75.132-903
ANAPOLIS

E-mail:

cep@ueg.br
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Introduction

The Journal is an international, broadly based, cross-disciplinary, peer-reviewed journal addressing
issues of professional and academic importance to people interested in adolescent development. The
Journal aims to enhance theory, research and clinical practice in adolescence through the publication
of papers concerned with the nature of adolescence, interventions to promote successful functioning
during adolescence, and the management and treatment of disorders occurring during adolescence.
We welcome relevant contributions from all disciplinary areas.

For the purpose of the Journal, adolescence is considered to be the developmental period between
childhood and the attainment of adult status within a person's community and culture. As a practical
matter, published articles typically focus on youth between the ages of 10 and 25. However, it is
important to note that JoA focuses on adolescence as a developmental period, and this criterion is
more important than age per se in determining whether the subject population or article is appropriate
for publication.

The Journal publishes both qualitative and quantitative research. While the majority of the articles
published in the Journal are reports of empirical research studies, the Journal also publishes reviews
of the literature, when such reviews are strongly empirically based and provide the basis for extending
knowledge in the field. Authors are encouraged to read recent issues of the Journal to get a clear
understanding of style and topic range.

Types of contributions
Specific instructions for different manuscript types

Full research articles: The majority of the articles carried in the Journal are full research articles of
up to 5000 words long, reporting the results of research (including evaluations of interventions). The
word count relates to the body of the article. The abstract, references, tables, figures and appendices
are not included in the count. Authors are encouraged to consult back issues of the Journal to get a
sense of coverage and style, but should not necessarily feel confined by this. Articles should clearly
make a new contribution to the existing literature and advance our understanding of adolescent
development.

Review articles: We are keen to encourage authors to submit review articles on topics where there
is a need for a new overview of existing research. As with other formats, the focus should be explicitly
on adolescence, and on shedding light on young people's development. The journal is not prescriptive
about how reviews should be undertaken, but the methods used should be clear. Reviews should not
exceed 5000 words. The word count includes the body of the article, but not the abstract, references,
tables, figures or appendices. Further information about writing reviews for the Journal of Adolescence
can be found here. Occasionally the editors will commission review pieces if they feel there is a
particular gap in the literature that needs filling, or to complement a Special Issue. If authors would
like to discuss their plans for a review article, please contact the Editor through the journal mailbox
joa@elsevier.com in the first instance.

Brief reports: The Editors will consider Brief Reports of between 1000 and 1500 words (three to
five typewritten pages). The word count relates to the body of the report. The abstract, references,
tables, figures and appendices are not included in the count. This format should be used for reports
of findings from the early stages of a program of research, replications (and failures to replicate)
previously reported findings, results of studies with sampling or methodological problems that have
yielded findings of sufficient interest to warrant publication, results of well designed studies in which
important theoretical propositions have not been confirmed, and creative theoretical contributions
that have yet to be studied empirically. A footnote should be included if a full-length report is available
upon request from the author (s).

International notes: This format is for the very brief reporting of research replications from
developing countries and places with a less well supported adolescence research field, where it may
be difficult to find international publication outlets and bring the work to the attention of a wider
audience. International notes would be published as a very brief summary in the Journal (up to 1000
words in length), with a fuller version available as on-line supplementary material (see above). The
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word count relates to the body of the text. The abstract, references, tables, figures and appendices
are not included in the count. International notes are likely to focus on local replications of well-
known phenomena or findings.

You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
e E-mail address
e Full postal address

All necessary files have been uploaded:

Manuscript:

e Include keywords

¢ All figures (include relevant captions)

e All tables (including titles, description, footnotes)

e Ensure all figure and table citations in the text match the files provided
¢ Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

e Manuscript has been 'spell checked' and 'grammar checked'

¢ All references mentioned in the Reference List are cited in the text, and vice versa

e Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

e A competing interests statement is provided, even if the authors have no competing interests to
declare

¢ Journal policies detailed in this guide have been reviewed

e Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN

Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

If the work involves the use of human subjects, the author should ensure that the work described has
been carried out in accordance with The Code of Ethics of the World Medical Association (Declaration
of Helsinki) for experiments involving humans; Uniform Requirements for manuscripts submitted to
Biomedical journals. Authors should include a statement in the manuscript that informed consent
was obtained for experimentation with human subjects. The privacy rights of human subjects must
always be observed.

All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU
Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care
and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should
clearly indicate in the manuscript that such guidelines have been followed.

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential conflicts of interest include
employment, consultancies, stock ownership, honoraria, paid expert testimony, patent applications/
registrations, and grants or other funding. Authors must disclose any interests in two places: 1. A
summary declaration of interest statement in the title page file (if double-blind) or the manuscript file
(if single-blind). If there are no interests to declare then please state this: 'Declarations of interest:
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none'. This summary statement will be ultimately published if the article is accepted. 2. Detailed
disclosures as part of a separate Declaration of Interest form, which forms part of the journal's official
records. It is important for potential interests to be declared in both places and that the information
matches. More information.

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.
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You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee. Details of existing agreements are available online.

This journal offers authors a choice in publishing their research:

Subscription

e Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.

e No open access publication fee payable by authors.

e The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo period (known as green Open Access). The published journal article cannot be
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications. The embargo period for this journal can be found below.
Gold open access

e Articles are freely available to both subscribers and the wider public with permitted reuse.

e A gold open access publication fee is payable by authors or on their behalf, e.g. by their research
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For gold open access articles, permitted third party (re)use is defined by the following Creative
Commons user licenses:

Creative Commons Attribution (CC BY)

Lets others distribute and copy the article, create extracts, abstracts, and other revised versions,
adaptations or derivative works of or from an article (such as a translation), include in a collective
work (such as an anthology), text or data mine the article, even for commercial purposes, as long
as they credit the author(s), do not represent the author as endorsing their adaptation of the article,
and do not modify the article in such a way as to damage the author's honor or reputation.

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author(s) and provided they do not alter or
modify the article.

The gold open access publication fee for this journal is USD 2000, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier has a number of
green open access options available. We recommend authors see our green open access page for
further information. Authors can also self-archive their manuscripts immediately and enable public
access from their institution's repository after an embargo period. This is the version that has been
accepted for publication and which typically includes author-incorporated changes suggested during
submission, peer review and in editor-author communications. Embargo period: For subscription
articles, an appropriate amount of time is needed for journals to deliver value to subscribing customers
before an article becomes freely available to the public. This is the embargo period and it begins from
the date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 36 months.
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Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via http://ees.elsevier.com/yjado/

Additional information

The Journal considers full Research Articles (up to 5,000 words), Brief Reports (up to 1,500 words),
and International Notes (1,000 words). All manuscripts should observe the following rules about
presentation. The word count relates to the body of the article. The abstract, references, tables,
figures and appendices are not included in the count.

GENERAL STYLE: The Journal follows the current American Psychological Association style
guide. Papers that are not submitted in APA style are likely to be returned to authors. You
are referred to their Publication Manual, Sixth Edition, copies of which may be ordered from
http://www.apa.org/pubs/books/4200066.aspx, or APA order Dept, POB 2710, Hyattsville, MD
20784, USA, or APA, 3 Henrietta Street, London, WC3E 8LU, UK. There are also abbreviated guides
freely available on the web. Text should be written in English (American or British usage is accepted,
but not a mixture of these). Italics are not to be used for expressions of Latin origin, for example, in
vivo, et al., per se. Use decimal points (not commas); use a space for thousands (10 000 and above).
If (and only if) abbreviations are essential, define those that are not standard in this field at their
first occurrence in the article: in the abstract but also in the main text after it. Ensure consistency
of abbreviations throughout the article.

Manuscripts must be typewritten using double spacing and wide (3 cm) margins. (Avoid dull
justification, i.e., do not use a constant right-hand margin). Ensure that each new paragraph is clearly
indicated. Present tables and figure legends on separate pages in separate electronic files. If possible,
consult a recent issue of the Journal to become familiar with layout and conventions. Number all
pages consecutively.

PREPARATION

This journal uses double-blind review, which means that both the reviewer and author name(s) are
not allowed to be revealed to one another for a manuscript under review. The identities of the authors
are concealed from the reviewers, and vice versa. More information is available on our website. To
facilitate this, please include the following separately:

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

Blinded manuscript (no author details):The main body of the paper (including the references, figures
and tables) should not include any identifying information, such as the authors' names or affiliations.

This journal operates a double blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

This journal uses double-blind review, which means the identities of the authors are concealed from
the reviewers, and vice versa. More information is available on our website. To facilitate this, please
include the following separately:
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Title page (with author details): This should include the title, authors' names, affiliations,
acknowledgements and any Declaration of Interest statement, and a complete address for the
corresponding author including an e-mail address.

Blinded manuscript (no author details): The main body of the paper (including the references,
figures, tables and any acknowledgements) should not include any identifying information, such as
the authors' names or affiliations.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referencing text: refer to the subsection by heading as opposed to simply 'the text'.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

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

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

e Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

e Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Abstract

A concise and factual abstract is required (maximum length 150 words). The abstract should state
briefly the purpose of the research, the principle results and major conclusions. An abstract is often
presented separate from the article, so it must be able to stand alone. References should therefore
be avoided, but if essential, they must be cited in full, without reference to the reference list.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
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of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 x
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of theirimages
and in accordance with all technical requirements.

Immediately after the abstract, provide a maximum of 6 keywords, using British spelling and avoiding
general and plural terms and multiple concepts (avoid, for example, 'and’, 'of'). Be sparing with
abbreviations: only abbreviations firmly established in the field may be eligible. These keywords will
be used for indexing purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate file to be submitted with your manuscript and do
not, therefore, include them anywhere in the manuscript itself or on the title page. In the
acknowledgemnets, list those individuals who provided help during the research (e.g., providing
language help, writing assistance or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

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

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Electronic artwork

General points

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

e Embed the used fonts if the application provides that option.

e Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

e Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

e Provide captions to illustrations separately.

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

e Submit each illustration as a separate file.

A detailed guide on electronic artwork is available.

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

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

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

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

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

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
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TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

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

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references

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

Data references

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

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley and Zotero, as well as EndNote. Using the word processor plug-ins from
these products, authors only need to select the appropriate journal template when preparing their
article, after which citations and bibliographies will be automatically formatted in the journal's style.
If no template is yet available for this journal, please follow the format of the sample references
and citations as shown in this Guide. If you use reference management software, please ensure that
you remove all field codes before submitting the electronic manuscript. More information on how to
remove field codes.
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Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:

http://open.mendeley.com/use-citation-style/journal-of-adolescence

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference style

Text: Citations in the text should follow the referencing style used by the American Psychological
Association. You are referred to the Publication Manual of the American Psychological Association,
Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered online or APA Order Dept.,
P.0.B. 2710, Hyattsville, MD 20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK.

List: references should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by
the letters 'a’, 'b', 'c', etc., placed after the year of publication.

Examples:

Reference to a journal publication:

Van der Geer, J., Hanraads, J. A. J.,, & Lupton, R. A. (2010). The art of writing a scientific article.
Journal of Scientific Communications, 163, 51-59.

Reference to a book:

Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New York: Longman, (Chapter
4).

Reference to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. S.
Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281-304). New York: E-Publishing
Inc.

Reference to a website:

Cancer Research UK. Cancer statistics reports for the UK. (2003). http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/ Accessed 13 March 2003.

Reference to a dataset:

[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T. (2015). Mortality data for Japanese
oak wilt disease and surrounding forest compositions. Mendeley Data, v1. https://doi.org/10.17632/
xwjo98nb39r.1.

Reference to a conference paper or poster presentation:

Engle, E.K., Cash, T.F, & Jarry, J.L. (2009, November). The Body Image Behaviours Inventory-3:
Development and validation of the Body Image Compulsive Actions and Body Image Avoidance Scales.
Poster session presentation at the meeting of the Association for Behavioural and Cognitive Therapies,
New York, NY.

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. . In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

The journal encourages authors to create an AudioSlides presentation with their published article.
AudioSlides are brief, webinar-style presentations that are shown next to the online article on
ScienceDirect. This gives authors the opportunity to summarize their research in their own words
and to help readers understand what the paper is about. More information and examples are
available. Authors of this journal will automatically receive an invitation e-mail to create an AudioSlides
presentation after acceptance of their paper.
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Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

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

Data linking

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

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

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

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. Before submitting your article, you can deposit
the relevant datasets to Mendeley Data. Please include the DOI of the deposited dataset(s) in your
main manuscript file. The datasets will be listed and directly accessible to readers next to your
published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.
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Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

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

The corresponding author will, at no cost, receive 25 free paper offprints, or alternatively a customized
Share Link providing 50 days free access to the final published version of the article on ScienceDirect.
The Share Link can be used for sharing the article via any communication channel, including email
and social media. For an extra charge, paper offprints can be ordered via the offprint order form
which is sent once the article is accepted for publication. Both corresponding and co-authors may
order offprints at any time via Elsevier's Webshop. Corresponding authors who have published their
article gold open access do not receive a Share Link as their final published version of the article is
available open access on ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2018 Elsevier | https://www.elsevier.com
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DESCRIPTION

Gait & Posture is a vehicle for the publication of up-to-date basic and clinical research on all aspects
of locomotion and balance.

The topics covered include: Techniques for the measurement of gait and posture, and the
standardization of results presentation; Studies of normal and pathological gait; Treatment of
gait and postural abnormalities; Biomechanical and theoretical approaches to gait and posture;
Mathematical models of joint and muscle mechanics; Neurological and musculoskeletal function
in gait and posture; The evolution of upright posture and bipedal locomotion; Adaptations of
carrying loads, walking on uneven surfaces, climbing stairs etc; spinal biomechanics only if they are
directly related to gait and/or posture and are of general interest to our readers; The effect of aging
and development on gait and posture; Psychological and cultural aspects of gait; Patient education.

Index bound in last issue of year.

For details of the GCMAS, ESMAC, SIAMOC, ISPGR please visit their web sites throughthese links.

AUDIENCE
Orthopaedic surgeons, neurologists, rheumatologists, podiatrists/chiropodists, physiatrists, physical

and occupational therapists, research professionals, psychologists, physiologists, bioengineers,
kinesiologists, ergonomists and those with an interest in elite performance.

IMPACT FACTOR

2017: 2.273 © Clarivate Analytics Journal Citation Reports 2018
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GUIDE FOR AUTHORS

JOURNAL DESCRIPTION
Gait and Posture publishes new and innovative basic and clinical research on all aspects of human
movement, locomotion and balance.

The topics covered include: Techniques for the measurement of gait and posture, and the
standardization of results presentation; Studies of normal and pathological gait; Treatment of
gait and postural abnormalities; Biomechanical and theoretical approaches to gait and posture;
Mathematical models of joint and muscle mechanics; Neurological and musculoskeletal function
in gait and posture; The evolution of upright posture and bipedal locomotion; Adaptations
of carrying loads, walking on uneven surfaces, climbing stairs, running and performing other
movements. Spinal biomechanics only if they are directly related to gait and/or posture and are
of general interest to our readers; The effect of aging and development on gait and posture;
Psychological and cultural aspects of gait; Patient education.

Submission checklist
You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details: E-mail address
Full postal address

All necessary files have been uploaded:

Manuscript: Include 3-5 keywords Include a structured abstract (see below for format) All figures
(include relevant captions) All tables (including titles, description, footnotes) Ensure all figure and
table citations in the text match the files provided Indicate clearly if color should be used for any
figures in print Graphical Abstracts / Highlights files (where applicable) Supplemental files (where
applicable)

Further considerations Manuscript has been 'spell checked' and 'grammar checked' All references
mentioned in the Reference List are cited in the text, and vice versa Permission has been obtained
for use of copyrighted material from other sources (including the Internet) A competing interests
statement is provided, even if the authors have no competing interests to declare Journal policies
detailed in this guide have been reviewed Referee suggestions and contact details provided, Based
on journal requirements For further information, visit our Support Center Support Center.

BEFORE YOU BEGIN

Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double-blind) or the
manuscript file (if single-blind). If there are no interests to declare then please state this: 'Declarations
of interest: none'. This summary statement will be ultimately published if the article is accepted.
2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part of the
journal's official records. It is important for potential interests to be declared in both places and that
the information matches. More information.

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
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English or in any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Articles should make no assumptions about the beliefs or
commitments of any reader, should contain nothing which might imply that one individual is superior
to another on the grounds of race, sex, culture or any other characteristic, and should use inclusive
language throughout. Authors should ensure that writing is free from bias, for instance by using 'he
or she', 'his/her' instead of 'he' or 'his', and by making use of job titles that are free of stereotyping
(e.g. 'chairperson' instead of 'chairman' and 'flight attendant' instead of 'stewardess').

For transparency, we encourage authors to submit an author statement file outlining their individual
contributions to the paper using the relevant CRediT roles: Conceptualization; Data curation;
Formal analysis; Funding acquisition; Investigation; Methodology; Project administration; Resources;
Software; Supervision; Validation; Visualization; Roles/Writing - original draft; Writing - review &
editing. Authorship statements should be formatted with the names of authors first and CRediT role(s)
following. More details and an example

All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

In line with the position of the International Committee of Medical Journal Editors, the journal will not
consider results posted in the same clinical trials registry in which primary registration resides to be
prior publication if the results posted are presented in the form of a brief structured (less than 500
words) abstract or table. However, divulging results in other circumstances (e.g., investors' meetings)
is discouraged and may jeopardise consideration of the manuscript. Authors should fully disclose all
posting in registries of results of the same or closely related work.

Article transfer service

This journal is part of our Article Transfer Service. This means that if the Editor feels your article is
more suitable in one of our other participating journals, then you may be asked to consider transferring
the article to one of those. If you agree, your article will be transferred automatically on your behalf
with no need to reformat. Please note that your article will be reviewed again by the new journal.
More information.
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Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee. Details of existing agreements are available online.

After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.

This journal offers authors a choice in publishing their research:

Subscription

e Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.

e No open access publication fee payable by authors.

e The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo period (known as green Open Access). The published journal article cannot be
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications. The embargo period for this journal can be found below.
Gold open access

¢ Articles are freely available to both subscribers and the wider public with permitted reuse.

¢ A gold open access publication fee is payable by authors or on their behalf, e.g. by their research
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For gold open access articles, permitted third party (re)use is defined by the following Creative
Commons user licenses:
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Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author(s) and provided they do not alter or
modify the article.

The gold open access publication fee for this journal is USD 3500, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier has a number of green open
access options available. We recommend authors see our open access page for further information.
Authors can also self-archive their manuscripts immediately and enable public access from their
institution's repository after an embargo period. This is the version that has been accepted for
publication and which typically includes author-incorporated changes suggested during submission,
peer review and in editor-author communications. Embargo period: For subscription articles, an
appropriate amount of time is needed for journals to deliver value to subscribing customers before
an article becomes freely available to the public. This is the embargo period and it begins from the
date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via https://www.evise.com/profile/api/navigate/GAIPOS.

PREPARATION

This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

1. Article types accepted are: Original Article (Full Paper or Short Communication), Review Article,
Book Review. Word limits are as follows: Full Paper 3,000 words plus no more than 6 figures/
tables in total; Short Communication 1,200 words plus no more than 3 figures/tables in total.The
recommended word limit for Review Papers is 6,000 words. The word limits are non-inclusive of
figures, tables, references, and abstracts. If the Editor feels that a paper submitted as a Full Paper
would be more appropriate for the Short Communications section, then a shortened version will be
requested. References should be limited to 30 for Full Papers; and 15 for Short Papers; there is no limit
for review articles. A structured abstract of no more than 300 words should appear at the beginning
of each Article. Authors must state the number of words when submitting.
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Short Communications are intended to introduce new techniques that improve the analysis and
evaluation of human movement. This article type is not for preliminary or case studies, and such
submissions will be rejected without review. Authors submitting a Short Communication should justify
why it is a Short Communication rather than a Full Paper in their cover letter. Gait and Posture does
not accept case reports.

All papers should contribute to improved understanding of human movement, particularly in clinical
populations, and must therefore include a statement of significance in both the structured abstract and
the main text. The contribution may be methodological; however Articles that simply validate existing
methods or technologies are discouraged. Validation of methodology should instead be included within
a larger study in which the methodology is used to answer a clinically relevant question.

2. All publications will be in English. Authors whose ‘first' language is not English should arrange
for their manuscripts to be written in idiomatic English before submission. A concise style avoiding
jargon is preferred.

3. Authors should supply up to five keywords that may be modified by the Editors.

4. Authors should include a structured abstract of no more than 300 words including the following
headings: Background, Research question, Methods, Results and Significance. The scientific and
clinical background should be explained in 1-2 sentences. One clear scientifically relevant question
should be derived from the background which represents the principle research question of the paper.
This should be framed specifically as a question not simply as a description. The Methods section
should summarise the core study methodology including the type of study (prospective/retrospective,
intervention etc), procedures, number of participants and statistical methods. The Results section
should summarise the study's main findings. The Significance section should place the results into
context. Furthermore this section should highlight the clinical and/or scientific importance of the
work, answering the question "so what?" This section should not simply repeat the study results or
conclusions.

5. Acknowledgements should be included in the title page. Include external sources of support.

6. The text should be ready for setting in type and should be carefully checked for errors. Scripts
should be typed double-spaced on one side of the paper only. Please do not underline anything, leave
wide margins and number every sheet.

7. All illustrations should accompany the typescript, but not be inserted in the text. Refer to
photographs, charts, and diagrams as 'figures' and number consecutively in order of appearance in
the text. Substantive captions for each figure explaining the major point or points should be typed
on a separate sheet.

8. Tables should be presented on separate sheets of paper and labelled consecutively but the captions
should accompany the

9. Authors should also note that files containing text, figures, tables or multimedia data can be placed
in a supplementary data file which will be accessible via ScienceDirect (see later section for further
details).

Having read the criteria for submissions, authors should specify in their letter of transmittal whether
they are submitting their work as an Original Article (Full Paper or Short Communication), Review
Article, or Book Review. Emphasis will be placed upon originality of concept and execution. Only papers
not previously published will be accepted. Comments regarding articles published in the Journal are
solicited and should be sent as "Letter to the Editor". Such Letters are subject to editorial review.
They should be brief and succinct. When a published article is subjected to comment or criticism, the
authors of that article will be invited to write a letter or reply.

A letter of transmittal must include the statement, "Each of the authors has read and concurs with
the content in the final manuscript. The material within has not been and will not be submitted for
publication elsewhere except as an abstract." The letter of transmittal must be from all co-authors.
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All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.

All contributors who do not meet the criteria for authorship as defined above should be listed in an
acknowledgements section. Examples of those who might be acknowledged include a person who
provided purely technical help, writing assistance, or a department chair who provided only general
support. Authors should disclose whether they had any writing assistance and identify the entity that
paid for this assistance.

Work on human beings that is submitted to Gait & Posture should comply with the principles laid down
in the Declaration of Helsinki; Recommendations guiding physicians in biomedical research involving
human subjects. Adopted by the 18th World Medical Assembly, Helsinki, Finland, June 1964, amended
by the 29th World Medical Assembly, Tokyo, Japan, October 1975, the 35th World Medical Assembly,
Venice, Italy, October 1983, and the 41st World Medical Assembly, Hong Kong, September 1989. The
manuscript should contain a statement that the work has been approved by the appropriate ethical
committees related to the institution(s) in which it was performed and that subjects gave informed
consent to the work. Studies involving experiments with animals must state that their care was in
accordance with institution guidelines. Patients' and volunteers' names, initials, and hospital numbers
should not be used.

All Articles should include a justification of their sample size. While there is no set requirement for
minimum sample size, studies considered to have too small a sample size to answer the research
question will be rejected.

At the end of the text, under a subheading "Conflict of interest statement" all authors must
disclose any financial and personal relationships with other people or organisations that could
inappropriately influence (bias) their work. Examples of potential conflicts of interest include
employment, consultancies, stock ownership, honoraria, paid expert testimony, patent applications/
registrations, and grants or other funding.

All sources of funding should be declared as an acknowledgement. Authors should declare the role
of study sponsors, if any, in the study design, in the collection, analysis and interpretation of data;
in the writing of the manuscript; and in the decision to submit the manuscript for publication. If the
study sponsors had no such involvement, the authors should so state.

Authors are encouraged to suggest referees although the choice is left to the Editors. If you do, please
supply their postal address and email address, if known to you.

Please note that papers are subject to single-blind review whereby authors are blinded to reviewers.

All randomised controlled trials submitted for publication in Gait & Posture should include a completed
Consolidated Standards of Reporting Trials (CONSORT) flow chart. Please refer to the CONSORT
statement website at http://www.consort-statement.org for more information. The Journal has
adopted the proposal from the International Committee of Medical Journal Editors (ICMJE) which
require, as a condition of consideration for publication of clinical trials, registration in a public trials
registry. Trials must register at or before the onset of patient enrolment. The clinical trial registration
number should be included at the end of the abstract of the article. For this purpose, a clinical
trial is defined as any research project that prospectively assigns human subjects to intervention
or comparison groups to study the cause-and-effect relationship between a medical intervention
and a health outcome. Studies designed for other purposes, such as to study pharmacokinetics
or major toxicity (e.g. phase I trials) would be exempt. Further information can be found at
http://www.icmje.org.

1. You will receive an acknowledgement of receipt of the manuscript by the Editorial Office before
the manuscript is sent to referees. Please contact the Editorial Office if you do not receive an
acknowledgement.
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Following assessment one of the following will happen:

A: The paper will be accepted directly. The corresponding author will be notified of acceptance by e-
mail or letter. The Editor will send the accepted paper to Elsevier for publication.

B: The paper will be accepted subject to minor amendments. The corrections should be made and the
paper returned to the Editor for checking. Once the paper is accepted it will be sent to production.

C: The paper will be rejected outright as being unsuitable for publication in Gait and Posture.

2. By submitting a manuscript, the authors agree that the copyright for their article is transferred to
the publisher if and when the article is accepted for publication. (https://www.elsevier.com/copyright).

3. Page proofs will be sent to the corresponding author for correction, although at this stage any
changes should be restricted to typographical errors. Other than these, any substantial alterations
may be charged to the authors. Proofs will be sent preferably by e-mail as a PDF file (although they
can be sent by overland post) and must be rapidly checked and returned. Please ensure that all
corrections are sent back in one communication. Subsequent corrections will not be possible.

4. An order form for reprints will accompany the proofs.

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

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

e Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

e Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights are mandatory for this journal. They consist of a short collection of bullet points that
convey the core findings of the article and should be submitted in a separate editable file in the online
submission system. Please use 'Highlights' in the file name and make sure to strictly adhere to the
following specifications: include 3 to 5 bullet points (maximum 85 characters (not words), including
spaces, per bullet point). See https://www.elsevier.com/highlights for examples.

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].
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It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Electronic artwork

General pointsMake sure you use uniform lettering and sizing of your original artwork.Embed the
used fonts if the application provides that option. Aim to use the following fonts in your illustrations:
Arial, Courier, Times New Roman, Symbol, or use fonts that look similar.Number the illustrations
according to their sequence in the text.Use a logical naming convention for your artwork files.
Provide captions to illustrations separately.Size the illustrations close to the desired dimensions of
the printed version.Submit each illustration as a separate file.A detailed guide on electronic artwork
is available.You are urged to visit this site; some excerpts from the detailed information are
given here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format. Regardless of the application used other than
Microsoft Office, when your electronic artwork is finalized, please 'Save as' or convert the images to
one of the following formats (note the resolution requirements for line drawings, halftones, and line/
halftone combinations given below):

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

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

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these
typically have a low number of pixels and limited set of colors;Supply files that are too low in
resolution;Submit graphics that are disproportionately large for the content;Supply more than 6
figures per manuscript.

All author names should be listed unless there are more than 6 authors, in which case the first 6
names should be listed followed by et al.

Data references

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

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.
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Reference style

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

Example: '..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result ....

List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.

Examples:

Reference to a journal publication:

[1]J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writing a scientific article, J. Sci. Commun.
163 (2010) 51-59. https://doi.org/10.1016/j.5¢.2010.00372.

Reference to a journal publication with an article number:

[2] Van der Geer, J., Hanraads, J.A.]., Lupton, R.A., 2018. The art of writing a scientific article. Heliyon.
19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.

Reference to a book:

[3] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.
Reference to a chapter in an edited book:

[4] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.S. Jones, R.Z.
Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009, pp. 281-304.
Reference to a website:

[5] Cancer Research UK, Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13 March 2003).

Reference to a dataset:

[dataset] [6] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1, 2015. https://doi.org/10.17632/
xwj98nb39r.1.

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

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the "Track Changes' option
in Microsoft Office files as these will appear in the published version.

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

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

Data linking

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

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.
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For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

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

AFTER ACCEPTANCE

Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

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

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Webshop. Corresponding authors who have published their article gold open access do
not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2018 Elsevier | https://www.elsevier.com
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