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CIBINELLO, Fabiola Unbehaun. Efetividade do método Pilates em solo na
flexibilidade da cadeia posterior, mobilidade de tronco e alinhamento postural
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RESUMO

Introducdo: O método Pilates pode ser uma alternativa de exercicio fisico na
infancia, porém seus potenciais efeitos ainda ndo estdo bem descritos na literatura.
Objetivos: Verificar a efetividade de um programa de exercicios com base no
método Pilates sobre a flexibilidade da cadeia posterior, mobilidade de tronco
(Estudo 1) e alinhamento postural no plano sagital (Estudo 2) em criancas de oito a
12 anos sem doencas cronicas ou alteracdes musculoesqueléticas. Métodos: Os
estudos apresentados foram do tipo ensaio clinico randomizado controlado com a
participacdo de 40 criancas na faixa etaria entre oito a 12 anos. Os participantes
foram divididos em dois grupos, 20 no grupo Pilates (GP) e 20 no grupo controle
(GC). O efeito de 28 sessdes, em grupo, de Pilates em solo foi avaliado. Os
desfechos do estudo 1 foram a flexibilidade muscular e a mobilidade de tronco,
mensuradas pelos testes distancia do terceiro dedo ao solo e sentar e alcancar no
banco de Wells. No estudo 2 foi o alinhamento postural no plano sagital avaliado
pela fotogrametria. Resultados: Em ambos os estudos ndo houve diferenca
estatisticamente significante entre os grupos na avaliacdo poés-intervencdo. No
estudo 1, houve diferenca significante na distancia alcancada no teste de sentar e
alcancar (p = 0.004; ES = 0.29; SRM = 0.73) e no teste distancia do terceiro dedo ao
solo, no angulo posterior do joelho (p = 0.026; ES = 0.56; SRM = 0.54) entre a
avaliacdo pré e pos-intervencdo no GP. No estudo 2, entre a avaliacdo pré e pos-
intervencao no GP na vista sagital direita (p=0.019; ES=0.70; SRM=0.57) e esquerda
(p=0.037; ES = 0.76; SRM = 0.50) houve uma diferenca significante no alinhamento
vertical do corpo e no angulo sagital da cabeca na vista direita (p= 0.035; ES = 0.41;
SRM = 0.51). Houve diferenca significante no GC entre a avaliacdo pré e pos-
intervencdo no alinhamento vertical do tronco na vista sagital esquerda (p= 0.016;
(ES = 0.56; SRM = 0.44). Concluséo: Nao houve comprovagao da efetividade do
método Pilates em solo na flexibilidade da cadeia posterior, mobilidade de tronco e
alinhamento postural no plano sagital em criancas de oito a 12 anos, pois néo houve
diferenca significante em relacdo ao grupo controle. Portanto, ndo se pode afirmar
gue a melhora encontrada em algumas variaveis seja decorrente do programa de
intervencdo com exercicios baseados no método Pilates solo. Entretanto, a proposta
foi possivel de ser realizada em ambiente escolar, envolvendo atividades ludicas e
linguagem adaptada para a faixa etaria.

Palavras-chave: Crianga. Técnicas de Exercicio e de Movimento. Método Pilates.
Amplitude de Movimento Articula. Postura.
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posterior chain flexibility, trunk mobility and sagittal postural alignment in
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ABSTRACT

Introduction: The Pilates method can be an alternative to physical exercise in
childhood, but its potential effects are not well described in the literature. Objectives:
To verify the effectiveness of an exercise program based on the Pilates method on
the flexibility of the posterior chain, trunk mobility (Study 1) and postural alignment in
the sagittal plane (Study 2) in children aged eight to 12 years without chronic
diseases and musculoskeletal changes. Methods: The studies presented are
classified as a randomized controlled clinical trial with the participation of 40 children
aged between eight and 12 years. Participants were divided into two groups, 20 in
the Pilates group (PG) and 20 in the control group (CG). The effect of 28 mat Pilates
group sessions was assessed. The outcomes of study 1 were muscle flexibility and
trunk mobility, measured by the sit-and-reach test and fingertip-to-floor test. In study
2, the postural alignment in the sagittal plane was assessed by photogrammetry.
Results: In both studies, there was no statistically significant difference between
groups in the post-intervention assessment. In study 1, there was a significant
difference in the distance achieved in the sit-and-reach test (p = 0.004; ES = 0.29;
SRM = 0.73) and in the distance from fingertip-to-floor test, at the posterior angle of
the knee (p = 0.026; ES = 0.56; SRM = 0.54) between the pre and post-intervention
assessment in the GP. In study 2, between the pre and post-intervention assessment
in the GP in the right sagittal view (p = 0.019; ES = 0.70; SRM = 0.57) and left (p =
0.037; ES = 0.76; SRM = 0.50) there was a significant difference in the vertical
alignment of the body and in the sagittal angle of the head in the right view (p =
0.035; ES = 0.41; SRM = 0.51). There was a significant difference in the CG between
the pre and post-intervention assessment in the vertical alignment of the trunk in the
left sagittal view (p = 0.016; (ES = 0.56; SRM = 0.44). Conclusion: There was no
proof of the effectiveness of the Mat Pilates method in the flexibility of the posterior
chain, trunk mobility and postural alignment in the sagittal plane in children aged
eight to 12 years, as there was no significant difference in relation to the control
group. Therefore, it cannot be said that the improvement found in some variables is
due to the intervention program with exercises based on the Pilates solo method.
However, the proposal was possible to be carried out in a school environment,
involving playful activities and language adapted for the age group.

Keywords: Child. Exercise Movement Techniques. Pilates Based Exercises.
Joint Flexibility. Posture.
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1 INTRODUCAO

A postura pode ser definida como o arranjo relativo das partes do corpo,
considerada adequada quando ocorre estado de equilibrio muscular e
esqueléticol. A postura sofre uma série de mudancas durante o processo de
crescimento e desenvolvimento. Estudos mostram que o alinhamento postural
e a mobilidade da crianga mudam, consideravelmente, entre a infancia e a
adolescéncia®3. Dessa forma, a prevaléncia de alteracdes posturais em
escolares tém sido alvo de diversos estudos#°87, Tal preocupacdo se
fundamenta no fato de que a alteracdo postural iniciada no periodo de
crescimento e desenvolvimento pode ser levada para a adolescéncia e para a
vida adulta. Assim, o rastreamento das alteracfes posturais deve acontecer de
forma precoce, para que as medidas preventivas possam ser implementadas. A
postura adequada na infancia proporciona crescimento e desenvolvimento
corretos e minimiza complicacdes futuras®.

As criancas escolares sao expostas a diversos fatores que podem ter
associacdo com a ma postura e a escola pode ser um ambiente propicio ao
desenvolvimento de alterac6es musculoesqueléticas. A postura inadequada ao
sentar-se e ao dormir, o transporte do material escolar de forma incorreta, o
uso de calcados inadequados, o sedentarismo e a obesidade séo fatores
relacionados com as alteracdes posturais na populacgédo infantil>810.11.12.13 - Além
disso, nessa populacdo ocorrem os estirdes de crescimento, que s&o
momentos criticos para o aparecimento das alteracdes de colunal4.

Com a crescente urbanizacao e violéncia nas grandes cidades, o padréao
de vida das criancas e adolescentes em casa foi modificado, aumentando o
tempo despendido diante de televisores ou computadores, contribuindo para a
inatividade fisica na populacédo infantil, o que resulta em altera¢cdes na postura
e na flexibilidade!®. A flexibilidade, de acordo com Kisner et al'® é definida
como a capacidade de mover uma articulacdo ou série de articulacdes de
modo suave e com facilidade ao longo da amplitude de movimento. Trata-se de
componente fundamental da aptiddo fisica relacionada com a saude'’8. A
flexibilidade pode exercer efeito sobre a postura, como verificado no estudo de
Coelho et al'®, em que escolares com flexibilidade reduzida apresentaram

maior assimetria de joelho e inclinagéo corporal anteroposterior.



14

A pratica de atividade fisica deve ser iniciada ja na infancia, de acordo
com as condi¢des relativas ao estidgio de desenvolvimento da crianca. Os
possiveis beneficios advindos do treinamento sdo prevencdo e correcdo de
deficiéncias posturais e estimulacdo biologica favoravel ao crescimento e
desenvolvimento?. Nesse sentido, o exercicio planejado?! ou programa de
atividade fisica multicomponente?? é recomendado para a populagédo infantil.

O método Pilates pode ser considerado como alternativa para a pratica
de exercicio fisico as criancas escolares. O método consiste em um programa
de movimentos projetados para alongar, fortalecer e equilibrar o corpo. Os
exercicios propostos por Joseph Pilates concentram-se em simetria postural,
controle da respiracado, forca abdominal, estabilizacdo e mobilidade da coluna
vertebral, pélvis e ombro, flexibilidade muscular, mobilidade articular e
fortalecimento global. Ao invés de isolar grupos musculares, todo o corpo é
treinado, integrando as extremidades superior e inferior com o tronco?.

A literatura é escassa quanto aos estudos sobre os efeitos do método
Pilates na populacdo infantii. Os achados de uma revisdo sistematica
mostraram que o método Pilates parece melhorar a flexibilidade; forca
muscular; poténcia e velocidade; controle postural; orientacdo e equilibrio;
custo metabdlico; capacidade funcional e qualidade de vida relacionada a
saude e reduzir a dor em criangas com patologia musculoesquelética. Porém,
0os autores destacam a qualidade metodolégica variavel entre os estudos,
apontando a necessidade de mais pesquisas com ensaios clinicos para
confirmar a eficacia do método em grupos populacionais especificos e para
determinar a frequéncia, duracdo e modelo ideais de tratamento?4. Além disso,
os resultados sdo escassos quando se referem a populacdo escolar infantil
sem doencas cronicas ou alteragdes musculoesqueléticas. Assim, pressupde-
se que o método Pilates possa ser aplicado pela Fisioterapia na populacao
escolar, visando a melhora no alinhamento postural e na flexibilidade, além de

ser uma forma de exercicio fisico.
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2 OBJETIVOS
2.1 OBJETIVO GERAL

Verificar a efetividade de um programa de exercicios com base no

método Pilates sobre a flexibilidade da cadeia posterior, mobilidade de tronco e

alinhamento postural em criancas na faixa etéria entre oito a 12 anos sem

doencas crbnicas ou alteragdes musculoesqueléticas.

2.2 OBJETIVOS ESPECIFICOS

Elaborar um protocolo de exercicios baseado no método Pilates em solo
para 0 ambiente escolar, adaptado para criancas na faixa etaria entre
oito a 12 anos, sem doengcas cronicas ou alteracdes
musculoesqueléticas.

Verificar a flexibilidade dos musculos da cadeia posterior e a mobilidade
de tronco pré e pdés programa de exercicios baseados no método
Pilates.

Comparar a flexibilidade dos musculos da cadeia posterior e a
mobilidade de tronco entre criancas submetidas a um protocolo de
exercicios baseados no método Pilates com um grupo controle.

Verificar o alinhamento postural da cabeca, do tronco e dos membros no
plano sagital pré e pos programa de exercicios baseados no método
Pilates.

Comparar o alinhamento postural da cabeca, do tronco e dos membros
no plano sagital entre criancas submetidas a um protocolo de exercicios

baseados no método Pilates com um grupo controle.
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3 REVISAO DE LITERATURA - CONTEXTUALIZAQAO
3.1 DESENVOLVIMENTO E CRESCIMENTO INFANTIL

A crianca estd em constante transformacao e apresenta uma sequéncia
previsivel e regular de crescimento fisico e de desenvolvimento
neuropsicomotor. O desenvolvimento € um processo de mudancas complexas
e interligadas, que envolve a maturacdo dos aparelhos e sistemas do
organismo?°. No entanto, o desenvolvimento ocorre em um ritmo diferente para
cada crianca, dependendo de fatores intrinsecos e extrinsecos, sempre
mediado pelas pessoas que fazem parte do seu convivio. A interacdo da
crianca assegura a sua sobrevivéncia e a sua relagdo com o mundo,
contribuindo para o seu desenvolvimento. Na sua relacdo com os adultos, a
crianca assimila habilidades que foram construidas pela historia social ao longo
do tempo, tais como, sentar, andar, falar, controlar os esfincteres, etc?52627,

Ja4 o crescimento pode ser definido como o aumento do tamanho
corporal. De um modo mais amplo, pode-se considerar que esse processo no
ser humano ocorre desde a concepcéo até o final da vida, devido a substituicdo
e regeneracdo de tecidos e o6rgdos, de uma forma dindmica e continua.
Constitui-se em indicador de saude da crianca, pois além de depender de
fatores intrinsecos também é influenciado por fatores ambientais, tais como,
alimentacdo, doencas, cuidados gerais e de higiene, condicdes de habitacéo e
saneamento basico e acesso aos servi¢cos de saude. Tais fatores podem atuar
acelerando ou restringindo o processo de crescimento da crianga??’.

O crescimento da coluna vertebral e a postura também séo influenciados
por fatores internos e externos. A estimulacdo mecéanica diaria interfere na
qualidade O6ssea e na resisténcia ao estresse fisico do individuo em
desenvolvimento?82°, Além disso, existe relacédo entre as propriedades 6sseas
e a postura sagital em criancas, ambas amadurecem em ambiente mecanico
compartilhado e inter-relacionado, modulados por padrbes especificos de
antropometria e da composi¢édo corporal. A postura hiperlordética em criancas
de sete anos esta relacionada com alta densidade mineral 6ssea, ao contrario,
a postura plana com a menor densidade?®. A carga imposta pelo tamanho do
corpo possui papel na escultura da postura ao longo da primeira década de
vida, especialmente, depois que sao adquiridas as habilidades da caminhada.

Ao quantificar as associacfes das caracteristicas antropomeétricas precoces
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com a postura sagital durante a infancia, descobriu-se que as criangas com
menor peso no momento do nascimento tinham maior probabilidade de
desenvolver uma postura plana aos sete anos, enquanto as com maior peso
estavam relacionadas com a postura hiperlordética®®.

A coluna vertebral se desenvolve nos primeiros meses de vida, e o feto
da espécie humana encontra-se, no Utero, em posicdo de flex&do total, com a
coluna cifética e a pelve em inclinacdo anterior. Na vida pos-natal, a crianca
consegue, logo nas primeiras semanas, levantar a cabeca, o que resulta na
formacao da lordose cervical. Aos dois meses de idade j& deve mostrar leve
anteroversao pélvica, o que sinaliza a formacdo adequada da curvatura téraco-
lombar. Assim que as partes superiores da coluna sédo formadas corretamente,
aos trés meses de idade, a pelve deve assumir 0 posicionamento que permitira
0 crescimento adequado da coluna vertebral e garantira o desenvolvimento
motor correto nos proximos meses. Dessa maneira, a crianca é capaz de
adotar a posicdo quadrupede aos nove meses, sendo possivel observar a
formacéo da lordose lombar3®3%32, Com o amadurecimento neuromuscular e o
desenvolvimento da musculatura dos glateos, a crianca consegue assumir a
postura bipede. Durante os dois primeiros anos, as vértebras lombares
crescem rapidamente, causando um aumento na lordose lombar e facilitando a
marcha. Entre os dois e seis anos de idade os joelhos se aproximam, devido a
uma torcdo da tibia, para permitir uma base alargada e facilitar o controle

postural®.
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Figura 1: Evolucao cronolégica do desenvolvimento da postura no homem. A-
Coluna no utero ndo tem nenhuma curvatura. B- Formacéo da lordose cervical
para suportar a elevagcédo da cabeca. C-Formacédo da lordose lombar, devido a
forca antigravitacional dos musculos. D- Postura ortostatica com o
desenvolvimento completo das curvaturas fisiologicas da coluna. Fonte:
Knoplich (1989)%°

O individuo em desenvolvimento tem maior mobilidade e flexibilidade,
portanto ndo se pode esperar que criancas apresentem o mesmo padrdo de
alinhamento que os adultos. A maior amplitude de movimento articular da
crianga possibilita a ocorréncia de desvios momentaneos e habituais do
alinhamento. A maior parte dos desvios posturais na infancia sdo considerados
como desvios do crescimento, trata-se daqueles que aparecem em Varias
criancas, aproximadamente na mesma idade, e que melhoram ou
desaparecem sem qualquer intervencdo. Se a condicdo permanecer estatica
ou o desvio aumentar, medidas corretivas sao indicadas. As estruturas do
corpo crescem em velocidades variadas, por exemplo, existe aumento do
comprimento global do esqueleto associado com a alteragcdo dos comprimentos
proporcionais de seus varios segmentos. A0 mesmo tempo, a contracao
gradual dos ligamentos e fascias e o fortalecimento dos musculos limitam,
gradualmente, a amplitude de movimento articular. Os membros crescem mais

rapidamente do que o tronco antes da puberdade, posteriormente, com o
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aumento da velocidade de crescimento, em geral, o tronco comeca a crescer

mais rapidamente!-3°,

3.2 APOSTURA E A CRIANGA NA FASE ESCOLAR

A estrutura e a funcdo do corpo dispdem do potencial para se atingir e
manter a boa postural. As curvas naturais da coluna vertebral devem ser
mantidas, visto sua importancia, pois atuam como amortecedores, protegendo
0 corpo durante o impacto33.0 alinhamento adequado traduz-se em menor
sobrecarga para a coluna vertebral e em economia da atividade muscular.
Quando a coluna nédo esta alinhada, certos musculos ficam sobrecarregados e
outros tornam-se enfraquecidos. As alteracBes posturais, geralmente, se
originam no uso incorreto das estruturas corporais e a correcdo do alinhamento
postural € um processo de reeducacgdo neuromuscular33?,

As criangas apresentam padrdo de alinhamento diferenciado em relacéo
aos adultos. As criancas pré-escolares e escolares, nas primeiras séries,
apresentam protusdao abdominal na posicdo em pé, além da lordose lombar e
extensdo acentuada de joelhos?> Nessa fase, € comum a crianga apresentar
escédpulas proeminentes. Durante o estirdo de crescimento, a postura se
modifica, assumindo alinhamento mais préximo do adulto e o arredondamento
das escapulas pode ser comumente encontrado ao longo dessa
etapa?>30.Nos anos escolares, as medidas de inclinacdo da pélvis podem
chegar aos 30 a 40 graus, depois vao diminuindo com o crescimento. A partir
dos 18 anos, essa inclinacdo é constante entre 18 a 20 graus®. Em torno dos
sete anos, é esperado que a crianc¢a ja tenha boa formacdo do arco plantar.
Pés pronados podem ser encontrados em individuos com menos de 10 anos e,
com o aumento da idade, a crianga, geralmente, apresenta um tipo de pé mais
neutrot®*3 Entre sete a 10 anos a crianca pode referir tensdo em
determinados grupos musculares, devido ao crescimento rapido dos 0sso0s
longos?®. A partir dos oito anos, padrdes de dominancia relacionados a postura
podem surgir, principalmente quando a criangca comeca a participar de esportes
competitivos?.

Em estudo longitudinal realizado com 99 criangas, foi identificada a
presenca de alteragdes no alinhamento postural das criangas, durante o

periodo de crescimento e desenvolvimento. Quando comparadas as fases pré-



20

escolar e escolar, foi evidenciada a postura de anteriorizagcdo da cabeca e dos
ombros na fase escolar. Além disso, foi possivel observar alteracdes
significantes nas regides da coluna toracica e lombar em escolares com
excesso de peso, evidenciando aumento da cifose toracica e da lordose lombar
quando comparados com a fase pré-escolar, mostrando, assim, que a postura
adotada nessa fase pode influenciar a postura a longo prazo, acompanhando a

crian¢a durante seu crescimento e desenvolvimento@,

Figura 2: Crianca de 10 anos que tem uma boa postura para a sua idade.
Fonte: Kendall et al. (2007)*.

Os escolares estédo expostos a diversos fatores que podem influenciar o
desenvolvimento correto da postura. Alguns habitos, como a pratica de
exercicio fisico e de esporte competitivo, tempo de sono, postura ao sentar e
transporte do material escolar estdo associados com as alteracdes posturais e
dorl036.12 A [iteratura mostra que o ato de carregar a mochila escolar de
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maneira assimétrica pode resultar em reducao significativa da cifose toracica e
estar associado com a alteracéo na lordose lombar dos escolares®”:1°, Estudo
realizado com a populagcéo entre oito e 11 anos revelou que carregar mochilas
com 10%, 15% e 20% do peso corporal da criangca causa mudancas
significativas na postura, como aumento da anteriorizagdo de cabeca, da
inclinacéo anterior do tronco e da inclinagcéo pélvica anterior3® Apds caminhar 6
minutos com a mochila, essas medidas aumentam ainda mais, acompanhadas
de aumento nas queixas de dores®8. Uma revisdo sistematica concluiu que uma
carga de mochila de 10% do peso corporal seria mais segura para criangas em
idade escolar e que esforcos devem ser feitos para reduzir o 6nus da coluna
vertebral das criancas nessa faixa etaria, para criar uma populacdo mais
saudavel e sem dor no futuro*?.

A posicdo sentada deve ser observada, pois é fator influenciador na
postura do escolar. Um estudo transversal verificou que a postura incorreta
engquanto esta sentado é muito frequente em escolares entre oito a 12 anos e
afeta as curvaturas da coluna vertebral no plano sagital®®*. Um estudo que
contou com a participacdo de 1.597 escolares, revelou alta prevaléncia de
hébitos posturais inadequados ao sentar para escrever e ao utilizar o
computador. Também verificou-se que 0s escolares permanecem por muito
tempo nessa posicdo em frente ao computador e a televisdo*?.A postura
sentada esta associada com alteracGes na cifose toracical®.Além disso, fatores
como assistir TV por mais de 3 horas/dia e a ergonomia incorreta do mobiliario

escolar estdo relacionados com a dor lombar em estudantes36.

3.3 AVALIACAO POSTURAL - FOTOGRAMETRIA

A literatura tem buscado instrumentos ndo invasivos e de facil aplicacéo
para avaliar as alteracGes posturais. A fotogrametria € uma opcéo viavel, valida
e reprodutivel para a avaliacdo da coluna vertebral e tem sido amplamente
utilizada na pesquisa cientifica. A fotogrametria facilita a coleta e andlise
detalhada de dados, permitindo, assim, a avaliagdo da coluna e de outros
segmentos do corpo nos planos sagital e frontal*:.

A fotogrametria é a obtencdo de informacdo confiavel sobre objetos
fisicos e 0 meio ambiente por meio de processos de gravagdo, medicédo e

interpretacdo de imagens fotograficas e padroes de energia eletromagnética
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radiante e outras fontes. O significado da palavra € “medir graficamente
utilizando a luz"#2. A maioria dos estudos que utiliza essa técnica para coleta de
dados posturais possui metodologia semelhante*. O individuo a ser
fotografado recebe marcagcdes em pontos anatdbmicos especificos e as imagens
sdo obtidas por meio de camera digital posicionada sobre tripé. As imagens
sdo avaliadas nas vistas anterior, posterior, lateral direita e esquerda®34445, Os
estudos diferem sobre aspectos de analise de dados, especialmente no que diz
respeito aos diferentes pacotes de software para avaliacdo postural*l. Os
softwares mais utilizados para a avaliacdo postural sdo o Corel Draw®,
Alcimagem® e o Software de Avaliacdo Postural (Sapo®)?°.

O Sapo® foi desenvolvido para auxiliar na avaliacdo da postura a partir
de fotos e estd disponivel em dominio publico. O software Sapo® €& preciso
para medir angulos e distancias e é de facil utilizacdo, pois é acompanhado de
tutoriais. A literatura mostra que o Sapo® possui boa confiabilidade inter e
intra-avaliador, por isso deve ser considerado ferramenta util e confiavel para
mensurar a postura®34547,

A literatura recente mostra o uso da fotogrametria e do Sapo® como
ferramentas para mensurar a postura da populacao infantil em diversas idades.
Tais instrumentos foram utilizados em estudos transversais para verificar as
principais alteracdes ortopédicas em 94 criancas de quatro a 10 anos de idade
com sobrepeso e obesidade, para analisar a correlacao entre essas alteracdes
e o indice de massa corporal*®, e para comparar o perfil postural de estudantes
entre seis a nove anos de idade de escolas publicas da area urbana e rural®.
Também foram utilizados em um estudo experimental para avaliar o efeito da
Ginastica Holistica na postura de 43 meninas saudaveis de 10 a 12 anos,
divididas em grupo controle e praticantes de Ginastica Holistica®C. Ainda, foi
utilizado em estudo longitudinal para identificar as variagdes posturais na
posicdo da cabeca, coluna cervical e ombros de 99 criancas em duas fases,

pré-escolar (cinco e seis anos) e escolar (oito a 11anos)°L.



23

Figura 3: Exemplo de avaliacdo postural por meio da fotogrametria. Fonte: O

préprio autor (2018).

3.4 A FLEXIBILIDADE E A CRIANCA NA FASE ESCOLAR

Na literatura existem varias definicbes para o termo flexibilidade.
Segundo Kisner et al'® é a capacidade de mover uma articulacdo ou série de
articulagbes de modo suave e com facilidade ao longo da amplitude de
movimento, sem restricbes e indolor. Também est4 relacionada com a
extensibilidade das unidades musculotendineas, que cruzam a articulagéo e
com a habilidade de ceder a uma forca de alongamento. A restricdo do
movimento pode ser causada por encurtamento adaptativo da unidade

musculotendinea e outros tecidos moles que cruzam a articulacdo, resultando
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em resisténcia significativa ao alongamento e limitagdes na amplitude de
movimento. Essa restricAo ao movimento pode variar de simples encurtamento
muscular até a contratura irreversivel'®.Barbanti®? define a flexibilidade como a
capacidade de utilizar completamente a extensdo do movimento em uma
articulacdo, dependente das caracteristicas mecanicas e biolégicas da capsula
articular, musculos e tenddes, sendo que o treinamento da flexibilidade envolve
inibicdo do sistema nervoso para diminuir o tdnus muscular de repouso.

O individuo em desenvolvimento tem a flexibilidade e a mobilidade
maiores que o adulto. A maior amplitude de movimento articular da crianca
possibilita a ocorréncia de desvios momentaneos e habituais do alinhamento.
Ao mesmo tempo, a flexibilidade serve como protecdo contra o
desenvolvimento de desvios posturais fixos. A capacidade de tocar os dedos
dos pés é considerada padrédo de normalidade entre criancas e adultos, porém
a incapacidade de realizar essa tarefa € normal para alguns individuos entre 10
e 14 anos. Nesse estagio do crescimento, os membros inferiores sdo longos

em relacdo ao tronco?.

Figura 4: Capacidade de tocar os dedos dos pés de acordo com a faixa etaria.
A-1a 3 anos. B-4 a7 anos. C-8a 10 anos. D- 11 a 14 anos. E- 15 anos ou
mais. Fonte: Kendall et al. (2007)*.
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Estudo realizado com 1.664 escolares revelou que 69,9% da amostra
apresentava resultados insatisfatorios na classificacdo da flexibilidade,
consideradas nas classes “muito fraco”, “fraco” e “razoavel” de acordo com a
classificacdo do Projeto Esporte Brasil- PROESP-BR®3. Em estudo conduzido
em 7.507 escolares, mais da metade das criancas ndo atenderam ao valor
minimo para a saude, estabelecido de acordo com a idade e sexo, no teste de
sentar e alcancar® A reducdo da flexibilidade pode trazer prejuizos para a
postura na infancia e na adolescéncia, por exemplo, aumenta o risco de tensao
cervical na vida adulta®®. Os escolares com flexibilidade reduzida apresentaram
assimetria do joelho e aumento da inclinacdo corporal antero-posterior'® e
maior prevaléncia de hiperlordose lombar foi identificada entre escolares com
menores indices de flexibilidade!*.Baixos graus de flexibilidade dos musculos
isquiotibiais podem levar a alteracdo do posicionamento sagital da pelve,
gerando desequilibrio, que pode causar aumento da curvatura lombar!4. Além
disso, a postura da coluna toracica e lombar se correlaciona com a flexibilidade
dessa regido, quanto maior a cifose toracica, menor € a ADM de flexao toracica
e maior € a ADM de extensao toracica. De modo inverso, quanto maior é a
lordose lombar, maior é a ADM de extensdo lombar e menor é a ADM de flex@o
lombar®6.A morfologia dos pés também esta relacionada com a flexibilidade dos
musculos da cadeia posterior®’.

Os programas de exercicio fisico compostos por alongamentos podem
resultar em aumento significativo da flexibilidade de escolares®®5%6061 Um
programa de alongamento de curta duracdo, realizado apenas uma vez por
semana, foi o suficiente para trazer a melhora na extensibilidade dos musculos
isquiotibiais em escolares. Quando o mesmo programa foi realizado duas
vezes por semana, a melhora na flexibilidade dos alunos né&o foi
estatisticamente maior®2.

A flexibilidade é um componente importante da aptidao fisica, portanto é
necessario dispor de instrumentos e testes de facil aplicacdo que possam ser
utilizados no ambiente escolar. Ha forte concordéncia entre a flexibilidade dos
membros inferiores e a flexibilidade de todo o corpo em criancas e
adolescentes®®. Nesse sentido, o teste da distancia do 3° dedo ao solo tem
como objetivo avaliar a mobilidade da coluna e pelve no movimento de inclinar

para frente®4® O teste possui excelente validade, confiabilidade e
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responsividade, pode ser usado na prética clinica, j& que fornece informacdes
relevantes sobre a mobilidade do tronco. Para ser realizado, o individuo deve
estar na posicdo em pé, ereto e com 0s pés unidos, solicita-se a inclinacéo
para frente, o quanto for possivel, mantendo os joelhos, bracos e dedos
estendidos. A distancia vertical entre a ponta do dedo do meio e o chédo é
medida®. Na literatura, o teste da distancia do 3° dedo ao solo tem sido
utilizado para avaliar a flexibilidade em criancas e adolescentes de diferentes

idades®5:66.67,

v

Figura 5: Exemplo de aplicacéo do teste do 3° dedo ao solo. Fonte: O préprio
autor (2018).
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O teste de sentar e alcancar, descrito em 1952, é um teste valido e
confiavel para mensurar a flexibilidade da coluna e dos membros inferiores. O
teste consiste em mensurar a maior distancia alcancada pelo sujeito na posicéo
sentada com os membros inferiores estendidos®®. O teste é considerado
apropriado e valido para avaliar a inclinacdo pélvica e a flexdo lombar em
criangas em idade escolar®® e tem sido utilizado na literatura para mensurar a
flexibilidade®°6%70.71  Uma revisdo sistematica concluiu que este é o teste mais
utilizado para mensurar a flexibilidade em criancas e adolescentes em estudos

brasileiros’2.

Figura 6: O teste de sentar e alcancar. Fonte: Wells et al. (1952)68

3.5 O METODO PILATES

Pilates € um método de exercicios criado pelo aleméo Joseph Pilates,
que busca a integracdo completa do corpo, originalmente denominado de
“Contrologia”. Joseph nasceu em 1883 e foi uma crianca doente que sofreu
com raquitismo, asma e febre reumatica, seu esfor¢co para supera-la o levou a
explorar a pratica de atividades fisicas. Joseph e sua esposa Clara orientavam
a pratica em Nova lorque desde 1926 e, apds a morte de seu criador em 1967,

a pratica dos exercicios continuou a se difundir pelo mundo, por meio dos seus
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chamados discipulos. Atualmente, o método Pilates alcancou grande
popularidade?33,

Joseph Pilates escreveu dois livros ao longo de sua vida, de modo que
estes textos forneceram a base para compreender a histéria e a filosofia do
método. Em 1934, a obra denominada “Your Health” traz a sua visdo sobre as
mas condi¢cbes de salde da populacdo, o que em suas palavras impediam o
ser humano de atingir a “perfeigcdo fisica”. Para tanto, era necessaria a
compreensao adequada do proprio corpo para ser apto a realizar as tarefas
diarias com éxito’>. Em 1945, o método foi descrito no livro “Return to life
through contrology”. A “Contrologia” é a coordenagao completa do corpo,
mente e espirito e, propositalmente, o individuo adquire controle completo de
seu proprio corpo por meio da repeticdo apropriada de seus exercicios’.

Os movimentos sdo realizados em poucas repeticdes, para que estes
sejam executados com plena atencdo e consciéncia. Dessa maneira, é
possivel recrutar com precisdo 0os musculos desejados. Se muitas repeticdes
sao realizadas, as compensacdes aparecem e outros musculos (geralmente os
maiores e superficiais) assumem o controle, e o efeito na musculatura desejada
€ minimo. Para isso, o recomendado sdo cinco a 10 repeticbes de cada
exercicio®.

Os exercicios do método Pilates buscam simetria postural, controle da
respiracdo, forca abdominal e estabilizacdo da coluna, pelve e ombro. Além
disso, a flexibilidade, a forca muscular e a mobilidade articular sdo alcancadas
por meio da ADM completa de todas as articulacdes. Todo o corpo € treinado
de maneira conjunta, integrando as extremidades superior e inferior com o
tronco. Os trés principios norteadores da pratica de Pilates sdo: saude integral
do corpo, integracdo completa do corpo e respiracdo. Atualmente, os exercicios
propostos por Joseph Pilates evoluiram de acordo com recentes pesquisas
cientificas e com o conhecimento atual da biomecéanica do movimento?3,

A prética do método Pilates entre a populagdo adulta é um assunto
frequentemente investigado na literatura. Uma recente revisdo sistematica
revelou que houve melhora na qualidade dos estudos relacionados ao tema
nos ultimos cinco anos. O mesmo estudo concluiu que o método Pilates é
ferramenta eficaz de reabilitagdo. Dentre os resultados alcancados, pode se

destacar: reducdo da dor e incapacidade em pacientes com dor lombar,
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aumento da funcionalidade em pacientes com espondilite anquilosante, alivio
da dor e evolugcdo na qualidade de vida de mulheres com osteoporose pos
menopausa, melhora no Angulo de Cobb, na flexdo do tronco e na dor em
individuos com escoliose, diminuicdo da pressao arterial em hipertensos e da
dor, incapacidade e qualidade de vida em pacientes com dor cervical cronica’.
Outro estudo de revisdo sistematica avaliou os efeitos do método Pilates sobre
o condicionamento fisico de individuos saudaveis, mostrando que a pratica do
método melhora o equilibrio dindmico, a forca muscular abdominal, a

flexibilidade dos musculos da cadeia posterior e a qualidade de vida’®.

3.6 O METODO PILATES PARA CRIANGAS

Joseph Pilates afirmou que se deve buscar na infancia as respostas para
melhorar o modo como o ser humano se relaciona com o proprio corpo.
Segundo o criador do método, as criancas sdo obrigadas a realizarem
atividades que vao contra a sua propria natureza, como sentar-se em cadeiras
ao invés de agachar ou se sentar ao chao, comer sem ter fome e agasalhar-se
sem ter frio. Além disso, elas sdo repreendidas quando querem saltar ou subir
em arvores e permanecem, a maior parte do tempo, fisicamente inativas, sendo
qgue a inclinacéo natural do ser humano é ser ativo. As criancas séo forcadas a
realizarem uma rotina de exercicios pré-estabelecidos, seguindo um sistema de
treinamento mecanico sem entender os beneficios que os exercicios trazem
para a sua saude’®. Um dos desejos de Joseph Pilates era vivenciar o seu
método ensinado nas escolas, acreditava que a crianca precisa possuir um
conhecimento do seu préprio corpo, e essa informacdo deve ser simples e
acessivel?3.0 método Pilates pode ser uma alternativa de exercicio fisico na
infancia, pois o padréao de inatividade dessa populacdo, observado por Joseph
em 1934, perdura até os dias atuais.

Atualmente, os habitos de vida com baixo gasto energético sdo comuns
entre os individuos com idade entre oito e 10 anos. Entre as atividades
domésticas, as mais frequentes sdo assistir a televisdo e estudar’’. Quando
guestionados a respeito do que costumam fazer quando saem de casa, as
criancas respondem com maior frequéncia passear de carro e ir ao shopping’”.
A presenca de equipamentos eletrénicos nos quartos esta associada com baixo

grau de atividade fisica de moderada a vigorosa, além do alto IMC na
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populacdo infantil’®”®. A préatica regular de atividade fisica traz beneficios
comprovados para a saude das criancas e adolescentes, como a melhora do
peso corporal, aptiddo cardiorrespiratoria e muscular, cognicdo, saude 0ssea e
cardiometabdlica, e reducdo do risco de depressédo??. Além disso, melhores
resultados em testes de aptiddo fisica estdo relacionados com um melhor
alinhamento postural da cabeca, coluna lombar e toracica e membro inferior!3,

Segundo a Organizagdo Mundial de Saude?!, a atividade fisica inclui
brincadeiras, jogos, esportes, transporte, tarefas domésticas, recreacao,
educacéo fisica ou exercicios planejados, no contexto de atividades familiares,
escolares e comunitarias para a populagéo jovem. Criancas e jovens com idade
entre seis e 17 anos devem acumular no minimo 60 minutos de atividade fisica
de intensidade moderada a vigorosa diariamente??. A literatura mostra que o
cumprimento dessas recomendacdes € superior nos dias de semana (dias de
aula) em relacdo aos dias de fim de semana (dias livres), mostrando que o
ambiente escolar pode proporcionar oportunidades as criancas de serem
fisicamente ativas, desempenhando papel importante nesse cenario®:8,Um
estudo revelou que apds o periodo de férias, escolares apresentaram aumento
significativo da gordura corporal e reducdo na aptiddo cardiorrespiratéria®.0
meétodo Pilates solo pode ser adaptado para o ambiente escolar, tornando essa
atividade acessivel para as criancas.

A atividade fisica deve fazer parte do universo infantii de maneira
natural. Costa et al®® traz que a crianca sente prazer em movimentar-se e
possui necessidade natural de brincar. Segundo o autor, a Educacéo Fisica,
geralmente, ndo permite as criancas experiéncias proprias de movimento,
brincadeiras e jogos. O foco € o movimento correto pré-constituido, fazendo
com que a experiéncia seja alienante para a crianca. Os educadores e
envolvidos no processo de desenvolvimento da crianga precisam compreender
o valor das experiéncias e da participacéo infantil. O brincar pode ser recurso
terapéutico, uma vez que faz parte da infancia e promove diversos beneficios,
como maior adesdo ao tratamento, humanizacdo na area da saude e maior
vinculo da crianga com o terapeuta®*.Portanto, associar exercicios do método
Pilates solo com atividades Iudicas é uma maneira de melhorar o

aproveitamento das sessoes.
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Além do brincar, outro recurso aliado no processo de aprendizagem do
movimento é o uso de imagens. Tal ferramenta consiste em estimular a
imaginacdo e construir por meio de uma imagem 0 movimento ou posicao
desejada. Por exemplo, para conseguir o alinhamento correto pode se dizer
“Imagine uma cordinha que esta presa no topo da cabeca, bem no centro, que
traciona toda a coluna para cima’®. A imagem é um recurso comumente
utiizado na aula de Pilates, pois pode transmitir grande quantidade de
informacdes instantaneamente, enquanto explicacdes técnicas com descricdo
detalhada podem, as vezes, ser confusas e improdutivas. Porém, para ser
efetiva, a imagem deve ser adequada ao vocabulario do individuo. Dessa
maneira, € possivel criar associacdo entre a linguagem e o movimento
desejado®3. Em estudo realizado com criancas, imagens e elementos ludicos
foram utilizados para auxiliar no processo de ensino de dancga, esses recursos
diminuiram o tempo para dominar a habilidade, melhoraram a atenc&o inicial e
a recordacdo do movimento a longo prazo. O uso de imagens traz para as
criangas algo familiar com o qual relacionar o novo movimento aprendido®®.

Os exercicios propostos por Joseph Pilates sao diversificados e
adaptaveis, por isso, o método é possivel de ser aplicado em qualquer
populacao, inclusive em criancas. As modificagcdes podem ser necessarias para
evitar padrbes de movimentos negativos e compensacdes e, assim, alcancar
0s objetivos desejados para o individuo em questao. Porém, é muito importante
que a esséncia do movimento seja mantida, para isso, é necessario entender a
intencdo e a mecanica do exercicio e suas possiveis contraindicacdes. Essa
abordagem também se aplica para as assisténcias, que podem ser definidas
como ajudas externas como molas, bandas elasticas, almofadas, bolas ou
qualquer acessério que contribuam para o propdésito que se deseja atingir. Da
mesma maneira, € necessario o completo entendimento do movimento e da
pessoa gque executara, ao se propor o uso desses aparatos3,

Na prética clinica, o método Pilates € difundido entre a populagéo
infantil, tanto como forma de exercicio fisico quanto instrumento de reabilitacdo
para as mais diversas condi¢cdes. Os cursos de formacgédo séo ofertados a fim
de preparar o profissional do movimento para praticar os exercicios de Pilates
com criangas. Porém, a literatura ainda ndo esclareceu os reais beneficios do

meétodo para a populagéo infantil. Os estudos mostram resultados que parecem
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ser promissores. A pratica do método trouxe reducdo do indice de massa
corporal em meninas entre 10 a 12 anos®’, melhora da forga muscular
isométrica de membros inferiores e da flexibilidade de jovens bailarinos®,
aprimoramento da flexibilidade e resisténcia anaerébia em criancas com
diabetes mellitus tipo 18, reducéo da intensidade da dor, aumento da amplitude
de movimento e qualidade de vida em individuos portadores de artrite
idiopatica juvenil®®.Entretanto, a heterogeneidade nos protocolos, a falta de
descricéo e controle apropriado dificultam determinar a qualidade metodoldgica
dos estudos e a generalizagéao dos resultados.

Portanto, pressupfe-se que os exercicios do método Pilates, juntamente
com elementos ludicos proprios do universo infantil, possam trazer para as
criancas experiéncia de conhecimento do préprio corpo. Esse método também
pode ser aplicado na Fisioterapia no processo de reeducacdo postural da
populacdo escolar, visando a melhora no alinhamento postural e na
flexibilidade e como forma de exercicio fisico, favorecendo o crescimento e

desenvolvimento infantil saudavel.
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Objective: To investigate the effects of an exercise program, based on the Pilates Matwork method. on
posterior chain flexibility and trunk mobility in healthy school age children.
Design and setting: The study was a parallel-group randomized clinical trial. The participants were
randomly assigned to groups: Pilates Group (PG) and Control Group (CG). The program was developed at
the Early Childhood Education Institute, Londrina-PR.
Farticipants: 43 children with age between eight to 12 years, no prior knowledge of the Pilates method,
and no exercise training in the last six months.
Intervention: Four months of twice a week 50 min Pilates Matwork exercises were administered.
Outcome measures: Flexibility and mobility, assessed using the sit-and-reach test, fingertip-to-floor test
and photogrammetry. The assessors were blinded to the allocation of participants.
Results: Three children were excluded before randomization and 40 were randomized (PG n = 20; CG
n = 20).12 children were excluded during the protocol (PG n = 7; CG n = 5) and included in the intention
to treat analysis. No significant difference between groups was observed for flexibility measures. There
was a significant difference in the following outcomes for the PG: distance reached in the sit-and-reach
test between pre-test (median 14.25[11.25-2838|) and post-test (median 20.25[12.00-29.63])
(ES = 0.29, SRM = 0.73); Posterior angle of the knee in the fingertip-to-floor test between pre-test
(median 191.60[187.20—-191.60]) and post-test (median 189.00[185.90-191.50]) (ES = 0.56, SRM = 0.54).
Conclusion: There were no differences in posterior chain flexibility and trunk mobility between school
age children who underwent Pilates Matwork exercises and the control. However, children who
participated in the exercise program showed improvement in some results of flexibility.
Clinical trial registration number: Brazilian Registry of Clinical Trials (REBEC) (N°® RBR-8t5p7d).

© 2020 Elsevier Ltd. All rights reserved.

1. Introduction

hyperlordosis (de Lemos et al., 2012). It is also related to knee asym-
metry and antero-posterior body inclination (Coelho et al.,, 2014).

Flexibility is a component of physical fitness that decreases with
age (McKay et al, 2017). Range of motion is greater in children
compared to adults; however, the literature shows that some school
age children present unsatisfactory results in this area (Burgos et al.,
2012; Pelegrini et al, 2011). Reduced flexibility in childhood and
adolescence can lead to an increase in the risk of cervical tension in
adulthood (Mikkelsson et al, 2006) and a higher prevalence of lumbar

* Corresponding author.
E-mail addresses: dirce_fujisawa@uel br, fabi.cibinello@hotmail.com
(F.U. Cibinello).

hitps://dod.org/10.1016/).jbmt.2020.06.016
1360-8592/© 2020 Elsevier Ltd. All nghts reserved.

Exercise programs that include stretching can promote a sig-
nificant increase in flexibility in school age children (Coledam et al.,
2012; Czaprowski et al., 2013; Moreira et al., 2012). In addition,
regular physical activity leads to improvements in the health of
children and adolescents, such as improved body weight, cardio-
respiratory and muscular fitness, cognition, bone and cardio-
metabolic health, and lower risk of depression (Piercy et al,, 2018).

Physical activity should naturally be part of children's life as
children feel pleasure in moving and have a natural need to play
(Costa et al, 2018). The exercises proposed by Joseph Pilates are
diversified and adaptable, therefore, it is a modality of physical
activity that can be applied to any population, including children
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(Isacowitz, 2006; Pilates, 1934). The exercises are aimed at postural
symmetry, breathing control, abdominal strength, and stabilization
of the spine, pelvis, and shoulder. The exercises proposed by Joseph
Pilates have evolved in response to recent research and current
knowledge of movement biomechanics (PMA, 2006).

In clinical practice, the Pilates method widely used among
children, both as a form of physical activity and as treatment for
various conditions. There is still insufficient evidence in the liter-
ature regarding the benefits of the Pilates method for children.
Studies show promising results for the outcomes body mass index,
isometric muscle strength, flexibility, anaerobic endurance, pain,
range of motion, and quality of life. However, heterogeneity in the
protocols and lack of description and adequate control make it
difficult to determine the methodological quality of the studies and
make it impossible to generalize results (Amorim et al, 2011;
Galvez et al,, 2015; Jago et al., 2006; Mendonga et al., 2013; Tunar
et al., 2012). Therefore, the objective of this study was to investi-
gate the effects of an exercise program, based on the Pilates Mat-
work method, on muscle flexibility of the posterior chain and trunk
mobility in healthy school age children.

2. Method
2.1. Study design

The study was a parallel-group randomized clinical trial, char-
acterized by an intervention program with exercises based on the
Pilates Matwork method, over a period of four months, twice a
week, conducted between July 2017 and June 2018 at the Early
Childhood Education Institute, Londrina, PR, Brazil. Assessments
were carried out in the week prior to the start of intervention and
one week after the end of intervention, in the control (CG) and
Pilates (PG) groups.

The study was registered in the Brazilian Registry of Clinical
Trials (REBEC) in May 2017 (No. RBR-8t5p7d). All methodological
procedures followed the recommendations of the Consolidated
Standards of Reporting Trials (CONSORT) (Schulz et al, 2010). The
research project was approved by the Human Research Ethics
Committee of University of Londrina — UEL (No. 1.974.596). Parents
or guardians signed an informed consent form to authorize their
child’s participation and the participants signed the assent form. At
the end of the study, parents and guardians received the respective
assessment results.

2.2 Participants

It was estimated that a sample of ten participants in each group
was necessary considering the mean difference of 7,34 cm in finger
tip-to-floor test according to Galvez et al. {2015) and alpha of 95%
and beta of 80% (Pocock, 1984). In the present study, 43 individuals
were recruited to account for possible drop-outs. Inclusion criteria
were: age between 8 and 12 years, not having previous knowledge
of the Pilates Method, willingness to participate in the intervention
program and not being involved in any exercise program currently
or in the last six months. Children should also commit not to engage
in any structured physical activity for the duration of the protocol
besides regular physical education classes, mandatory in the Bra-
zilian school curriculum. Children were excluded if they had any
chronic diseases, musculoskeletal problem in the spine, upper
limbs or lower limbs, surgeries in the previous year, inability to
maintain the orthostatic position, physical and/or sensory deficit,
complaint of dizziness or vertigo, attention or comprehension
deficit, and continued use of medication.

2.3. Randomization

Recruitment was carried out by means of informative posters in
schools, parishes, and buses, as well as media and social networks.
The selected participants were randomly assigned using a random
number table generated in random.org and divided into two
groups: control group (CG) and Pilates group (PG). Sealed opaque
envelopes containing cards with the names “CONTROL" and
“PILATES” were used to guarantee concealment of allocation, which
were prepared by a researcher who was not aware of the objectives
and purposes of the study. Another researcher did the participant
implementation process (participant enrollment, assignment to
groups according to randomization and carry out of the interven-
tion). Participants allocated to the CG did not receive any type of
intervention during the study while participants in the PG were
submitted to an exercise program based on the Pilates Matwork
method. After the final assessment, the CG received the same
intervention as the PG. The allocation ratio was 1:1.

2.4. Intervention

The exercise program was created based on books (Isacowitz,
2006; Isacowitz and Clippinger, 2013; Pilates, 1934) and materials
and handouts acquired in Pilates Method training courses. The
proposed intervention program was submitted for assessment by
three physical therapists with extensive experience in the Pilates
Method. For more information, consult the intervention protocol
available in supplementary material.

The intervention was performed in 28 sessions, each session
lasted approximately 50 min. The first session consisted of famil-
iarization with the method and its principles. Using a playful
approach, children were instructed on breathing, correct posi-
tioning of the spine and limbs, and contraction of the abdominal
muscles, gluteal muscles, and adductors during the exercises. The
following sessions were composed of 10 exercises which were
performed in the following order: Bridging, Book Opening, Single
Leg Stretch, Rolling Like a Ball, Swan, Swimming, Quadruped,
Mermaid, Spine Stretch Forward, and Standing Roll Down.

The progression of movements was achieved via the number of
repetitions and speed. During the first sessions, six to eight repe-
titions of each movement were performed at slow speed. From the
12th session, 10 to 12 repetitions were performed at a higher speed.
The speed was controlled by the instructor's count, which induced
the rhythm of the exercises according to the command voice. In
addition, for some exercises there was an increase in the degree of
difficulty of execution, for example, from bilateral to unilateral
support in the Bridging exercise.

The language used was adapted for the age group between 8 and
12 years. For ease of understanding, mental images were provided for
each exercise (e.g., position yourself on all fours, like a cat). To facilitate
the understanding of the correct position of the spine, a long stick was
used to support the back. The feet were marked with colored stickers
in three places (head of the first and fifth metatarsus and calcaneal
region) inorder to facilitate the explanation of the correct distribution
of plantar pressure. Each session started with a playful activity, which
sought to teach some principle of the Pilates method, such as playing
with a wind vane and learning about breathing.

Each child should attend at least 90% of the sessions. When
exceeding the number of absences, the child was considered as a
dropout. The intervention was performed by a single physical
therapist trained in the Pilates method, and the groups contained a
maximum of eight children. The Pilates sessions were also sup-
ported by five previously trained physical therapy students who
assisted in correcting the exercises (way of executing the move-
ment, identifying compensations and errors in the realization).
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2.5. Assessment and outcomes

In order to assess muscle flexibility and trunk mobility, the
fingertip-to-floor test (Perret et al, 2001) was performed. The
vertical distance between the tip of the middle finger and a plat-
form was measured with flexible tape, in centimeters. The vertical
distance was positive when the child did not reach the platform and
negative when the child had the ability to reach beyond the plat-
form. In this position, the following angles were analyzed using
photogrammetry: posterior angle of the knee (PAK - formed by the
trochanter, midline of the knee, and lateral malleolus), hip angle
(HA-angle between the anterior superior iliac spine, greater
trochanter, and lateral epicondyle of the femur), and tibial tarsal
angle (TTA-angle between a horizontal line parallel to the ground
and midline from the knee) (Carregaro et al, 2007) (Fig. 1). The
images were obtained with a Nikon® digital camera (16.1 mega-
pixels), following the recommendations of Santos et al (2009), and
were digitized using an appropriate image processing software,
postural assessment software (SAPO), which allows 100% zoom and
calibration of the images.

The sit-and-reach test (Wells and Dillon, 1952) was also per-
formed, with the aim of assessing beyond flexibility, the pelvic tilt
and lumbar flexion. The largest value of three trials was considered
for analysis. In the same position, the angle of trunk flexion was

TTAO /f“/
v\
i

bl

PAKO

Fig. 1. Variables d by photogr 1.
PAK- posterior angle of the knee, HA-hip angle; TTA-tarsal tibsal angle. Source:
Adaptation from Carregaro (2007)

measured with a goniometer at the beginning and at the end of the
test, and the angle change was analyzed (Muyor et al 2014; Wells
and Dillon, 1952).

2.6. Blinding

The assessors were blinded to the allocation of participants to
CG and PG in the pre- and post-intervention assessments. Partici-
pants were not informed of the study hypothesis and were
instructed not to talk to the assessors about the technical aspects of
the study. The assessors performed the analysis of the photo-
grammetry images and entered the data in spreadsheets also in a
blind manner.

2.7. Statistical analysis

Statistical analysis was performed using the GraphPad Prism® 6
software program. Normal data distribution was assessed using the
Shapiro-Wilk test.Ttest (paired) was used for intra-group compar-
isons, for data found to be normally distributed, Wilcoxon test for
data that were not.

Between-group comparisons were performed using T-test (un-
paired) for data found to be normally distributed, or Mann-
Whitney test for data that were not. Responsiveness was
analyzed by calculating effect sizes (Husted et al., 2000). Signifi-
cance was set at p < 0.05, and intention to treat analyses were
performed with imputation of missing data through the last
observation carried forward method.

3. Results

Fig. 2 shows the flowchart of participants throughout the study.
43 children were recruited according to the eligibility criteria. Three
children were excluded before randomization and 12 children
during the protocol (PG n = 7; CG n = 5). The dropout rate was 35%
in PG and 25% in CG. 40 children were randomized (PG n = 20; CG
n = 20) and included in the intention to treat analysis, including
those who have not completed the protocol. The results of this
analysis are described below. For comparison purposes, the proto-
col analysis was also performed (considering only the participants
who completed the protocol), with no changes in the results.

3.1. Between-group comparisons

The groups were homogeneous at the beginning of the study in
relation to age, sex, and height. Body mass and body mass index
were significantly higher in the PG (p = 0.01). Table 1 shows the
baseline characteristics of the sample. There was no between-
group difference in the pre and post-test on any flexibility vari-
ables (see Table 2).

32. Intra-group comparisons

No significant differences were found in the CG. There was a
significant difference in the distance reached in centimeters in the
sit-and-reach test between the pre- and post-test in the PG
(ES = 0.29, SRM = 0.73). For the fingertip-to-floor test, there was a
significant difference in PAK between the pre- and post-test in the
PG (ES = 0.56, SRM = 0.54).

No adverse effects were reported.

4. Discussion
4.1. Between-group comparisons

The groups were equals at baseline in the flexibility tests.
However, body mass and body mass index were significantly higher
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Assessed for eligibiity (n= 43)

Excluded (n= 3)
+ Did not attend the evaluations (n= 3)

l Randomized (n= 40)

!

Allocated to intervention (n= 20)
+ Received allocated intervention (n= 20)

« Completed the protocol (n= 13)
«  Discontinued intervention for unattendance
(n=7)

Intention-to-treat analysis (n= 20)

Allocated to control (n= 20)
+ Remained as control (n= 20)

« Completed the protocol (n= 15)
o Lost o follow-up (n= 5)
o Changed the contact without informing (n=1)
o Gave up participating (n= 2)
o Difficulty related to schedules (n=1)
o Started another physical activity (n= 1)

Intention-to-treat analysis (n= 20)

Fig. 2. Flowcharr of participants at each stage of the study.

Table 1
Characteristics of participants.
PG <G P
n=20 ne=20
Age 10(82-11) 9(82-10) 034
Male (%) 3(15) 3(15)
Female (%) 17 (85) 17(85)
Body mass (kg) 457+ 113 373+103 001+
Height (cm) 1459 + 100 141.7 = 104 0.20
BMI (kg/m?) 2132+ 41 182429 0.01+

*p < 0.05; P value according to the T-test (unpaired) or Mann-Whitney test.
BMI (Body mass index).

in the PG, which may have influenced the results. Higher body mass
and waist circumference are associated with decreased joint flexi-
bility in children 10 years old and over (McKay et al., 2017).

Regarding the flexibility tests, no statistically significant differ-
ences were found between PG and CG. These results differ from
those found in adults, in which groups participating in in-
terventions based on the Pilates Method show positive results in
posterior chain flexibility and trunk mobility when compared to the
control group (Valenza et al., 2017; Curi et al 2017).

Flexibility and mobility change during the growth and devel-
opment process. Therefore, children are not expected to show the

Table 2
Flexibility tests.
Variable PG n =20 CGn=20 Between-group Comparison
Pre Post p Post P 4
Sit-and-reach test  14.25(1125-2838)  2025(12.00-2963)  0.0042* 23.75 (17.63-3125) 26.25(1825-3050) 0.7644 0.4348
Sit-and-reach test 10.00 (10.00-21.50) 19.00 (10.00-23.50) 0.1045 1900 (12.00-24.00) 1500 (10.00-2350) 0.1142 0.7462
Gonlometry
Fingertip-to-floor test 14.50 (7.15-21.50) 13.00 (0.00-20.75) 00627 1125(525-17.13)  1325(6.12-2025) 02744 08489

Fingertip-to-floor test 191.60 (187.20—191.60) 189.00 (185.90—191.50) 0.0267* 1913 (187.60—195.30) 191.4 (18830—195.50) 0.7728 0.0759

PAK
Fingertip-to-floor test 89.85 (73.83-96.70)
HA

Fingertip-to-floor test 97.80 (94.93-99.40)
TIA

97.85(9290-100.70) 0979  98.15 (95.45-9958)  98.60 (96.9-99.48)

8970 (77.08—10060) 05603 8465 (74.40-9323) 8370 (73.50-9235) 09352 0.7032

05182 03641

*p < 0.05; p value according to the Wilcoxon test; P value according to the Mann-Whimey test.

PAK (posterior angle of the knee); HA (hip angle); TTA (tibial tarsal angle).
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same results as the adult population when participating in an ex-
ercise program. Between seven and 10 years the child may report
tension in certain muscle groups, due to the rapid growth of long
bones. The limbs grow faster than the trunk before puberty, making
the lower limbs long in relation to the trunk at this stage of growth.
Therefore, the ability to touch the toes, considered a standard of
normality among children and adults, may not be seen in some
individuals between 10 and 14 years old (Kendall et al., 2007).

All exercises included in the protocol work the mobility of the
spine, which can contribute to the improvement in the range of
motion of tilting the body forward. The study by Muyor et al. (2014)
concluded that pelvic tilt is the main factor affecting results of the
sit-and-reach test in school age children, followed by lumbar spine
flexion. The Spine Stretch Forward and Standing Roll Down exer-
cises are similar to the positions of the tests carried out and pro-
mote the increase in distance between the origin and insertion of
the posterior muscles, and the movements are performed in coor-
dination with breathing. Although there was no static moment, six
to 12 repetitions were performed. Current literature shows that
techniques of muscle relaxation after isometric contraction and
static stretching lead to an increase in flexibility of the hamstrings
in children. Such techniques require a holding time of 10-30 s
(Czaprowski et al, 2013). A systematic review targeting adults
highlighted the importance of describing the experimental pro-
tocols used in studies having the Pilates method as intervention.
Few exercises originally proposed by Joseph Pilates include muscle
stretching. The improvement in range of motion reported in the
studies may occur due to static stretching of the hamstrings, pro-
moted by the inclusion of specific stretching exercises in the
experimental protocols (de Souza et al., 2018). Another study car-
ried out with adults has shown that the exact mechanism leading to
improvement in hamstring flexibility for those participating in
Pilates exercises is still unclear. The Pilates exercises are dynamic in
nature and are not considered ballistic stretching (Kloubec, 2010).

4.2. Intra-group comparisons

No significant differences were found in the CG. This result
suggests that the daily activities of the students did not change
posterior chain flexibility and trunk mobility. However, the
assessment of life habits among the children participating in the
study was not carried out, thus, it is not possible to assess the in-
fluence of daily physical activities (playing, domestic cleaning,
means of transportation, etc.) on the results of flexibility. The
physical education classes, conducted by the participants, follow a
standardized curriculum, including in relation to the number of
weekly classes and activities, therefore, it is expected that the re-
sults were not influenced by this activity.

The sit-and-reach test revealed a statistically significant in-
crease in the distance reached in centimeters in the post-test in the
PG, with small change and moderate responsiveness. The results
are in agreement with the study by Tunar et al. (2012) in which
flexibility was measured by the same test after Pilates sessions in
children and adolescents with type 1 diabetes mellitus.

The sit-and-reach test is described as a valid and reliable test to
measure flexibility of the spine and lower limbs (Wells and Dillon,
1952). It is considered an appropriate and valid test to evaluate
pelvic tilt and lumbar flexion in school-age children (Muyor et al.,
2014) and has been used in the literature to measure flexibility
(Coledam et al.,, 2012; Minatto et al,, 2014; Moreira et al, 2012). A
systematic review has shown that this is the most used test in
studies on flexibility in children and adolescents (Batistaetal., 2018).

There were no differences in distance measured in the fingertip-
to-floor test. However, photogrammetry showed improvement in
knee alignment in the test position, measured by the PAK in the PG,

revealing moderate change and responsiveness. After the inter-
vention, the PAK got closer to 180°, which indicates a possible
improvement in hamstring stretching. Knee flexion during the test
position indicates a compensation in the movement and can cause
a misinterpretation in the fingertip-to-floor test (Carregaro et al.,
2007). The results differ from the study by Gilvez et al. (2015) in
which the distance measured in the fingertip-to-floor test showed
improvement in flexibility in a group of adolescents after inter-
vention based on the Pilates method.

The fingertip-to-floor test aims to assess mobility of the spine
and pelvis when leaning forward. The test has excellent validity,
reliability, and responsiveness and can be used in clinical practice,
as it provides relevant information about the mobility of the trunk
(Perret et al., 2001). In the literature, the fingertip-to-floor test has
been used to assess flexibility in children and adolescents of
different ages (Cabrera-Martos et al., 2016; Penha and Joao, 2008;
Wirth and Humphreys, 2015).

From the sit-and-reach test and the fingertip-to-floor test results
in the present study, it can be said that there was improvement in
flexibility in the PG. However, it cannot be proved that this
improvement in flexibility was the result of Pilates sessions, because
this difference was not statistically significant between groups.

4.3. Limitations

The intervention time was based on the school calendar, so that
the program could be inserted in this environment. Future studies
with a greater number of sessions should be performed to verify
possible differences in flexibility between the CG and PG, and any
possible increase in measurement changes.

The dropout rate of this study can be considered high (35% in PG
and 25% in CG), but intention-to-treat analysis and protocol anal-
ysis showed the same results. In the literature it is possible to find
experimental studies that evaluate the effects of exercise programs
on the flexibility of students with dropout rate greater than 20%
(Moreira et al., 2012; Czaprowski, 2013). Children are dependent on
their parents or guardians to be able to attend exercise sessions, so
the dropout rate may be high when conducting studies with this
population.

The intervention protocol considered the overall work of the
body to choose the 10 exercises, within the vast repertoire of the
Pilates method. Future studies may find differences between PG
and CG in the sit-and-reach and fingertip-to-floor tests including in
their protocol only Pilates exercises that specifically work on pelvis
and lower limb mobility.

5. Conclusion

There is no confirmation that Pilates had an effect on the pos-
terior chain flexibility and trunk mobility in healthy school age
children. The children who underwent intervention program con-
sisting of 28 sessions of exercises based on Pilates Matwork showed
improvement in flexibility and mobility test results, however, there
were no differences between these children and the control group.
The results differ from those found in studies in the adult popula-
tion, so the phases of growth and development must be taken into
account when applying the Pilates method in children. The Pilates
method can be used in children as a form of physical activity and
classes can be performed in groups and in the school environment,
involving play activities and language adapted for that age group.

6. Clinical relevance

« It was not possible to confirm the effects of the Pilates method
on the flexibility and mobility of school children.
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« The school age children who underwent Pilates Matwork exer-
cises showed improvement in posterior chain flexibility and
trunk mobility.

« The Pilates method can be used in children as a form of physical
activity.

« The Pilates Matwork classes for children can be performed in
groups and in the school environment, involving play activities
and language adapted for that age group.
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Abstract

Objectives: This study aimed to investigate the effectiveness of mat Pilates
method, an exercise program, on postural alignment in the sagittal plane among
children aged between 8 and 12 years. Design and Setting: This study used a
blind randomized controlled clinical trial, with Pilates group (PG) and control
group (CG) at the Early Childhood Education Institute. Participants: A total of
40 children were randomized, who have no prior knowledge of the Pilates
method and no exercise training in the last six months. Interventions: Mat
Pilates exercises were administered twice a week over a period of four months
in 50-minute sessions. Main Outcome Measures: Postural alignment in the
sagittal plane was assessed using photogrammetry. Results: There was no
statistically significant difference between the groups post-intervention A
significant difference was found in the following outcomes that represent an
improvement in intragroup postural alignment: among the children in PG, in the
right sagittal view in the vertical body alignment (p=0.019; effect size, ES =
0.70; standardize response mean, SRM = 0.57) and in the sagittal head angle
(p=0.035; ES = 0.41; SRM = 0.51). Among the children in the CG, in the vertical
alignment of the trunk in the left sagittal view (p= 0.016; ES = 0.50; SRM =
0.44). Conclusion: The effectiveness of Pilates on postural alignment in the
sagittal plane among children aged between 8 and 12 years was not confirmed.
Clinical Trial Registration Number: Brazilian Registry of Clinical Trials (N°
RBR-8t5p7d)

Keywords: 1. Exercise Movement Technics 2. Pilates-Based Exercises 3.Child

4. Posture5.School.
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1. Introduction

Posture typically refers to the alignment of body segments at a specific
time. Incorrect posture refers to an abnormal body state in which the body
cannot maintain a stable state and the normal function of tissues and organs
are compromised'?. Postural control requires an integration of sensory
information with the musculoskeletal system. Correct postural alignment
allows postural control to be achieved with the least possible energy
expenditure. In the ideally aligned posture for an average adult, the center of
gravity is slightly anterior to the first or second sacral segment3. Posture can
be influenced by multiple factors, including heredity, lifestyle, emotional and
socioeconomic factors, and growth and development?.

During childhood and adolescence, considerable changes can be
observed in postural alignment and mobility>. School-aged children are
exposed to factors that can influence postural alignment. Previous studies
have investigated on the possible relationship between school backpack
load and postural changes and pain perception®. Additionally, a systematic
review concluded that sagittal alignment during sitting and standing should
be further investigated as possible risk factors for adolescent neck pain and
mid back pain”.

Previous studies showed that a positive relationship is found between
physical activity and posture. Children with a high level of physical activity
show less body tilt compared to those with a low level of activity®. Physical
activity was also associated with lower prevalence of valgus knee among

children®.
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To achieve the benefits of physical activity, children and adolescents
should participate for at least 60 minutes of moderate to vigorous physical
activity daily©. Children spend most of their time in the school environment,
so it is important that this environment offers opportunities that increase the
time of physical activity in this population. Previous studies showed that time
spent in physical activity is higher on days when children attend school*12,

Pilates is an exercise method that aims to integrate the whole body. It is
a type of structured physical activity that can be applied to any population,
including children and adolescents, and can be easily inserted into the
school environment. The exercises are designed to achieve postural
symmetry, breathing control, abdominal strength, and stabilization of the
spine, pelvis, and shoulder. It also proposes that children need to know their
own bodies?3.

The Pilates method is expected to promote greater postural alignment in
the sagittal plane, since the exercises seek symmetry and stabilization of the
posture. In the adult population, a systematic review concluded that
evidence shows that the Pilates method is useful among healthy individuals
to improve flexibility, dynamic balance, and endurance. However, the results
were inconclusive as regards postural alignment. This study highlights the
low methodological quality of the studies found!4. In the population of
children and young people, a systematic review findings showed that Pilates
does seem to improve flexibility; muscle strength, power, and movement
speed; postural control, orientation, and balance; metabolic cost; and
functional ability and health-related quality of life and reduce pain in children

with musculoskeletal pathology. However, the authors pointed out that
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methodological quality varied across studies, highlighting the need for
further research using well-designed clinical trials to confirm effectiveness
for specific population groups and to establish ideal frequency, duration, and
model of treatment*®.

In clinical practice, although the Pilates method is widely used among
children, both as a form of structured physical activity and as treatment for
various conditions, among them the postural changes, evidence is still
lacking in the literature regarding its benefits. Therefore, this study aimed to
investigate if a mat Pilates exercise program, carried out in groups and
within the school environment, promotes better postural alignment in the
sagittal plane among children aged between 8 and 12 years, compared with
the results obtained in children who participated in the program with a
control group. The hypothesis of the study is that the intervention program
promotes improvement in the alignment of the head, trunk, and lower limbs.

2. Method
2.1 Study design

This study was a blind randomized controlled clinical trial conducted
between July 2017 and June 2018. The intervention included mat Pilates
exercises twice a week over a period of approximately 4 months (28 sessions).
Assessments were performed in the pre- and post-intervention periods in the
control group (CG) and Pilates group (PG) during the week before the
beginning of the program and during the week after the end of the program,
respectively. The study was carried out at the Early Childhood Education

Institute, Londrina, PR, Brazil. The protocol was inserted in the school
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environment as part of an extracurricular and nonmandatory activity, carried out
outside the class period.

The study was registered in the Brazilian Registry of Clinical Trials in
May 2017 (No. RBR-8t5p7d). All methodological procedures followed the
recommendations of the Consolidated Standards of Reporting Trials!6. The
research project was approved by the Human Research Ethics Committee of
State University of Londrina (No. 1974596). Written informed consent was
obtained and signed by the parent or guardian. At the end of the study, the
assessments were given to the parent/guardian, and if necessary, they were
referred to the Basic Health Unit.
2.2 Randomization

Recruitment was done through informative posters in schools, churches,
and buses, as well as publication in social media. The selected participants
were randomly assigned using a random number table generated byrandom.org
and divided into two groups: CG and PG. Sealed opaque envelopes containing
cards labeled “CONTROL” and “PILATES” were used to ensure concealed
distribution. The procedure was performed using the software program by a
researcher who did not have knowledge of the objectives and purposes of the
study.
2.3 Blinding

The assessors were blinded to the distribution of participants to CG and
PG in the pre- and post-intervention assessments. Participants were not
informed of the study hypothesis and were instructed not to talk to the

assessors about the technical aspects of the study. Photogrammetry images
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were analyzed by the assessors who entered the data in the spreadsheets also
in a blinded manner.
2.4 Participants

The inclusion criteria included children aged between 8 and 12 years,
with no prior knowledge of the Pilates method and no physical training in the
last six months. The exclusion criteria included chronic disease,
musculoskeletal disorder, recent surgery, inability to maintain orthostatic
position, physical and/or sensory deficit, dizziness or vertigo, attention deficit,
and continuous use of medication.

2.5 Intervention

The exercise program was formulated based on books!3171® and
materials and handouts acquired in Pilates method training courses. The
proposed intervention program was submitted for assessment by three physical
therapists with extensive experience in the Pilates method. For more
information, consult the intervention protocol available in the supplementary
material.

The intervention was performed in 28 sessions, with each session lasting
approximately 50 minutes. The first session consisted of familiarization with the
method and its principles. Using a playful approach, children were instructed on
breathing, correct positioning of the spine and limbs, and contraction of the
abdominal muscles, gluteal muscles, and adductors during the exercises. The
following sessions were composed of 10 exercises which were performed in the
following order: bridging, book opening, single-leg stretch, rolling like a ball,

swan, swimming, quadruped, mermaid, spine stretch forward, and standing roll
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down. The intervention protocol considered the overall work of the body and the
inclusion of exercises that could easily be adapted to the school environment.

The progression of movements was achieved via the number of
repetitions and speed. During the first sessions, six to eight repetitions of each
movement were performed at slow speed. From the 12th session, 10 to 12
repetitions were performed at a higher speed. The speed was controlled by the
instructor’s count, which induced the rhythm of the exercises according to the
command voice. In addition, for some exercises, the degree of difficulty of
execution was increased, e.g., from bilateral to unilateral support in the bridging
exercise.

The language used was adapted for the age group between 8 and 12
years. For ease of understanding, mental images were provided for each
exercise (e.g., position yourself on all fours, like a cat). To facilitate the
understanding of the correct position of the spine, a long stick was used to
support the back. The feet were marked with colored stickers in three places
(head of the first and fifth metatarsus and calcaneal region) in order to facilitate
the explanation of the correct distribution of plantar pressure. Each session
started with a playful activity, which sought to teach some principles of the
Pilates method, such as playing with a wind vane and learning about breathing.

Each child should attend at least 90% of the sessions (maximum of 2
absences). When the child has exceeded the number of absences allowed, the
child was considered as a dropout. The intervention was performed by a single
physical therapist trained in the Pilates method, and the groups consisted of a
maximum of eight children. The Pilates sessions were also supported by five

previously trained physical therapy students who assisted in correcting the
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exercises (way of executing the movement, identifying compensations and
errors in the realization).
2.6 Control group

The CG performed the assessments at the same time as the PG. During
the PG intervention period, the CG was monitored by phone, to confirm
continuity of participation in the project, and received no treatment or guidance
on posture. During this period, the children participated in physical education
classes, as mandated in the school curriculum. After the post-intervention
assessment, the CG received the same intervention as the PG.
2.7 Assessment and outcomes

Postural alignment was assessed using photogrammetry. The images
were obtained using a digital camera (Nikon® COOLPIX P510, 16.1
megapixels) mounted on a tripod (WF®, model wt-3510A) 90 cm above the
ground, 300 cm from the child, and 350 cm from the wall. The participants were
placed in front of a nonreflective black background and standing on an EVA
carpet (30 cm x 35 cm). They were dressed in swimwear, standing in the
orthostatic position with arms to the side of the body, feet slightly apart, and
weight equally distributed'®. Photographs were taken in the frontal (anterior and
posterior views) and the left and right sagittal planes. The following anatomical
landmarks were marked with Styrofoam balls: glabella, tragus, acromion, C7
spinous process, lower angle of the scapula, T3 spinous process, anterior
superior iliac spine, posterior superior iliac spine, major femoral trochanter,
knee, medial point of the patella, tuberosity of the tibia, point on the midline of
the leg, lateral malleolus, medial malleolus, point on the calcaneus tendon at

the malleolus, calcaneus, and point between the head of the second and third
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metatarsals. The materials used were as follows: tape measure, 15 mm white
Styrofoam balls for marking the anatomical landmarks, plastic rods which were
8 mm in diameter and 5.5 cm in length for marking the spinous processes for
better lateral visualization, and double-sided adhesive tape. The vertical
reference was obtained using a tape measure cut in 10 cm and fixed vertically
on the child in all of the views. In the sagittal view, the participants were asked
to flex the elbow at 90° to show the marker on the anterior superior iliac spine.
The horizontal alignment of the floor, the tripod, and the machine was measured
with a wooden level?0:21.22,

The images were scanned using an image processing software program
(Sapo®) with 100% zoom and calibration of the photos. The following variables
were analyzed in the sagittal plane following the Sapo® protocol: horizontal
head alignment (HHA), vertical head alignment (VHA), vertical trunk alignment
(VTA), hip angle (HA), vertical body alignment (VBA), horizontal pelvic
alignment (HPA), knee angle (KA), and center of gravity—asymmetry in the
sagittal plane (SCG) and frontal plane (FCG)?%324.Other analyses were also
carried out in the sagittal plane: shoulder angle (SA) to verify shoulder
protraction or retraction®?°, sagittal head angle (SHA) with greater anterior
angles indicating greater cervical extension®?®, and forward head distance
(FHD), with high values indicating forward head posture®26. Figure 1 shows
these variables. Data collection was performed by a single assessor, who has
training and experience in photogrammetry with the child population, at all
stages: placing markers, obtaining images, and analysis using the Sapo®
software?”:28.29,

2.8 Sample size
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The estimated sample was seven participants in each group, considering
the mean difference of 2.1° in VBA, according to Goulart et al.>® and an alpha of
95% and beta of 80%3!. However, 20 individuals were included in each group to
allow for any losses.

2.9 Statistical analysis

Statistical analysis was performed using GraphPad Prism® 6. The
normality of the data was evaluated using the Shapiro—Wilk test, and the results
are presented as mean * standard deviation or median and quartiles. Intragroup
comparisons were performed using the Student T-test (paired) or Wilcoxon test.
Intergroup comparisons were performed using the Student T-test (unpaired) or
Mann-Whitney test. Responsiveness was analyzed to determine the magnitude
of the changes by calculating the effect size (ES) and standardize response
mean (SRM). Values can be interpreted as small (0.2 to 0.4), moderate (0.05
to 0.7), or large (20.8)%2. Significance was set at p < 0.05, using the intention-to-
treat analysis.

3. Results

The study included 43 children selected based on the eligibility criteria.
Three children were excluded before randomization, while 12 children were
excluded during the protocol (PG, n = 7; CG, n =5). The dropout rate was 35%
in PG and 25% in CG. At the end of the study, the data of 40 participants were
analyzed, including those who have not completed the protocol. The results of
this analysis are described below. For comparison purposes, the protocol
analysis was also performed (considering only the participants who completed
the protocol), with no changes in the results. Figure 2 shows the flowchart for

the participants.
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The groups had similar baseline data regarding age, gender, and height.
In contrast, body mass and body mass index were significantly higher in the PG
(p = 0.010) (Table 1) than in the CG. In the post-intervention assessment, body
mass and BMI remained significantly higher in PG (p = 0.011 and p = 0.012
respectively) than in the CG.

During the initial postural assessment, the groups were heterogeneous
regarding the variables SA (p = 0.033) and SHA (p = 0.041) in the left sagittal
view, with the PG showing a smaller angle in both. No statistically significant
difference was observed in posture measures between the post-intervention
groups. Table 2 shows the results of the intragroup and intergroup postural
assessments.

In the right sagittal view, a significant difference was found in VBA
between the pre- and post-intervention assessments in the PG, as it neared 0°
(ES = 0.70, SRM = 0.57). A significant difference was found in the SHA variable
between the pre- and post-intervention assessments in the PG, with a greater
angle and greater cervical extension after the intervention (ES = 0.41, SRM =
0.51).

In the left sagittal view, a significant difference was also found in VBA
between the pre-and post-intervention assessments in the PG, but moving
away from 0° (ES = 0.76, SRM = 0.50). A significant difference was found in
VTA in the CG, and the values neared 0° (ES = 0.56; SRM = 0.44).

Regarding the center of gravity, no significant intragroup and intergroup
differences were found (Table 3). No adverse effects were reported.

4. Discussion
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No statistically significant differences were found in the postural
alignment variables between the groups after the intervention. In the adult
population, systematic reviews show inconclusive results on the effects of the
Pilates method on postural alignment*433. In children and adolescents, the
pattern of alignment is more dynamic, which make these effects even harder to
identify. The developing individual has greater flexibility and mobility, which
allows the occurrence of momentary and habitual deviations from alignment.
Moreover, the structures of the body grow at varying speeds®*. The child’s
postural alignment in the sagittal plane changes considerably between the ages
of 4 and 12. Additionally, the postural changes found can be considered
physiological and part of the process of growth and development. However,
musculoskeletal conditions may occur in children if the threshold of a tolerable
postural displacement is reached®. Therefore, individualized monitoring,
different from what was carried out in this study, may be the best option to
identify postural deviations in the child and to determine which alterations need
intervention and which fall within the normal process of growth and
development. Future studies are needed to evaluate the effects of individualized
interventions and programs based on the Pilates method with specific exercises
for the misalignments found in each child.

However, this study aimed to evaluate an intervention proposal based on
the Pilates method that could be carried out in groups and easily inserted into
the school environment. Moreover, the expectation that the overall body work
proposed by the method (flexibility, muscle strengthening, postural control,
breathing work)'® would generate an improvement in postural alignment in the

sagittal plane was not proven. If this happened, Pilates could be a preventive
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exercise proposed for children at risk of developing postural changes and pain
due to daily activities such as watching television, sitting posture, and carrying
the school backpack3>36,

Some exercises chosen for the protocol generate an activation of
stabilizing muscles, which could bring benefits for postural alignment. Previous
studies showed that the lumbopelvic stabilizer muscles are activated during the
first session of Pilates and that activation is enough to lead to lumbopelvic
stabilization and strengthening. One of the exercises that provides this
activation is the single-leg stretch used in the protocol of the present study?’.
When trunk flexion is combined with the Pilates method of breathing, there is
greater electrical activity of the transverse abdominis and internal oblique
muscles, which are important spinal stabilizers38. Swimming exercise generates
enough activation of the multifidus muscles to promote physiological changes,
thus improving postural stability®®. The possible reasons why this improvement
in postural alignment has not been observed are discussed below.

The results of this study may be influenced by the fact that the PG and
CG presented some differences during the first assessment. In the pre-
intervention assessment, the groups were different in the variables SA (p =
0.033) and SHA (p = 0.041) in the left sagittal view. The PG had the smallest
angle in variables, indicating greater shoulder protraction and lower cervical
extension®?®, i.e., worse shoulder and cervical alignment. In the post-
intervention assessment, this difference was no longer found, with the values of
PG increasing and CG decreasing in both variables, but without showing a
statistically significant difference. Therefore, stating that these changes were

caused by the intervention based on the Pilates method is not possible. In the
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right sagittal view, the SHA variable showed a significant difference between the
pre- and post-intervention assessments in the PG, with an increase in cervical
extension among the children who were part of the Pilates program, with small
change and moderate responsiveness. This variable measures the alignment of
the high cervical spine®. This result is important given that certain habits of
school-aged children, such as carrying a school backpack, can affect the
positioning of the head, leading to forward head posture*®. The position of
reading a book on the table can lead to flexed head and neck posture#t. During
Pilates exercises, the instructor must teach students to keep their head aligned
with the rest of the spine with eyes facing forward'®. These instructions were
emphasized in the protocol of the present study, contributing to such results in
the PG.

Children in the PG had significantly higher body mass and BMI than
those in the CG in the pre- and post-intervention assessment, which may have
affected postural alignment measures. Previous studies showed that a high BMI
is associated with postural misalignments in the sagittal plane during childhood
and adolescence, including posterior trunk tilt and decreased or increased
thoracic kyphosis and lumbar lordosis®®84?, Additionally, lower adiposity was
associated with a flattened spine and concordantly, higher fat and fat-free mass
with a rounded posture type*3.The higher BMI in the PG may have caused the
improvement in the VTA variable in the intragroup assessment only in the CG.
In the CG, post-intervention results in the left sagittal view showed improvement
in VTA, with moderate change and small responsiveness. In the pre-
intervention assessment, the values indicated posterior tilt of the trunk. In the

post-intervention assessment, the values approached the axis, i.e., there was
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forward movement of the trunk. According to Lanfond®, these postural changes
are the result of musculoskeletal development during childhood and puberty,
reflecting an adaptation process aimed at maintaining adequate sagittal balance
and proper configuration in terms of musculoskeletal loads and curvature
development in the sagittal plane.

In the post-intervention assessment, the PG continued with significantly
higher BMI and body mass values than those of the CG. Therefore, the Pilates
method did not influence the children’s anthropometric measurements in this
study. This result is similar with Hornsby’s!® systematic review that concluded
that the Pilates method does not seem to affect anthropometric measurements
in children. Another systematic review carried out with several populations
concluded that the Pilates method is no better than the control condition or
other types of training to reduce body composition4.

VBA showed inverse results between the right and left sagittal views in
the PG. In the right sagittal view, the values approached alignment, and the
median in the pre-intervention assessment went from 3.65 (2.12—4.00) to 2.35
(1.12-3.60) in the post-intervention assessment, with small change and
moderate responsiveness. In the left sagittal view, there was distancing from
alignment at 0°, with a median of 1.30 (-0.57-2.22) in the pre-intervention
assessment and 2.00 (0.52-4.12) in the post-intervention assessment, with
moderate change and small responsiveness. The results show that the values
of the right and left sagittal views moved closer at the end of the protocol, which
may indicate better alignment, i.e., less rotation of the body axis. However, as
no intergroup difference was found in this variable, stating that this improvement

occurred due to an intervention based on the Pilates method is not possible.
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Regarding the instrument used for postural assessment, photogrammetry
is a viable, valid, and reproducible option for the assessment of postural
alignment and has been widely used in scientific research. Photogrammetry
facilitates the collection and detailed analysis of data, thus allowing the
evaluation of the spine and other body segments in the sagittal and frontal
planes?%21.22 The postural assessment software (Sapo®) was developed to aid
in the assessment of posture from photos and is available in the public domain.
Sapo® software is accurate in measuring angles and distances and is easy to
use, as they are accompanied by tutorials. Previous studies showed that Sapo®
has good inter- and intra-rater reliability, so its usefulness and reliability for
measuring posture must be considered?327.28, Sapo® software has proven to be
a viable and reliable quantitative method for analysis also in children?®.A
systematic review concludes that evidence to support the use of
photogrammetry in accompanying postural treatment is still lacking, whether for
clinical or research purposes?®. However, the same study showed that, when
dealing with a collective health situation, such as groups of school-aged
children, prioritizing simpler protocols for postural assessment is necessary?°.

A possible limitation of this study is the considered high dropout rate
(35% in PG and 25% in CG). However, intention-to-treat analysis and protocol
analysis showed the same results. In the previous studies, experimental studies
that evaluate the effects of exercise programs in children with dropout rate
higher than 20% can still be found*>#¢47. Children are dependent on their
parents or guardians to be able to attend exercise sessions, so the dropout rate
may be high when conducting studies with this population. During this study, the

parents constantly reported on the difficulties of commuting and schedules.
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Although no instrument was used to measure participants’ satisfaction, at the
end of the project, the children reported having enjoyed the Pilates sessions.
Another possible limitation of this study was the lack of follow-up of the sample
to verify whether the observed differences remained after the end of the
protocol.

Although a sample calculation was performed, it was based on a non-
randomized clinical trial*®, as there were no similar studies to be taken as a
basis. In addition, the sample used was part of a project that involved several
clinical trials that did not reach the expected sample due to the low adhesion of
volunteers. However, the sample calculation showed that this sample was
sufficient for the outcomes analyzed in this study.

This is the first randomized controlled trial that evaluated postural
alignment in the sagittal plane in children aged 8 to 12 years, in the school
environment, with an intervention of approximately 4 months. Future studies
may use this study as a basis for the sample calculation when evaluating the
effectiveness of the Pilates method in children, as well as conducting a clinical
trial with follow-up, to verify the permanence of the results.

5. Conclusion

There was an intragroup improvement in postural alignment in some
outcomes in both groups. There is no statistically significant difference between
the groups Pilates and control post-intervention. Therefore, the effectiveness of
Pilates on the postural alignment in the sagittal plane among children aged
between 8 and 12 years was not confirmed. Mat Pilates is possible to be
implemented within the school environment, with adapted language, playful

elements and group sessions.
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Table 1. Characteristics of Participants

PG CG p
Age 10 (8.2-11) 9 (8.2-10) 0.34
Male (%) 3(15) 3(15)
Female (%) 17(85) 17(85)
Body mass (kg) 45.70 £ 11.30 37.30 £10.30 0.010*
Height (cm) 145.90 + 10.00 141.70 £ 10.40 0.20
BMI (kg/m?) 21.32 +4.10 18.24 +2.90 0.010*

* p <0.05; P value according to the T-test (unpaired) or Mann-Whitney test. Results
are presented as mean + standard deviation or median and quartiles.

BMI (Body mass index).
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Table 2. Postural Assessment- Comparison within and between groups

Variable PG CG Between-

group
Comparison
Pre Post A p Pre Post A p p

Right sagital view

HHA 47.36+5.53 47.4615.71 0.1045.85 0.942 47.03+4.66 48.36+5.86 1.32+£3.97 0.15% 0.41°

VHA 7.15 +£8.61 7.47+8.87 0.32+7.15 0.842 2.88+1.49 2.17+1.64 0.28+6.27 0.842 0.76°

VTA 0.00(-1.80 -1.05(-3.60 — 0.00(-2.50 — 0.05P -1.45(-4.25 - -1.30(-3.50 - 0.00(-2.50- 0.59P 0.53¢

-1.27) 0.37) 0.00) 1.87) 0.00) 0.58)
HA -7.91+4.65 -9.07+4.97 -1.16+4.02 0.21@ -7.6445.93 -7.38+4.72 0.26+2.84 0.69? 0.21°



VBA

HPA

KA

FHD

SA

SHA

3.65(2.12-

4.00)

-16.25(-19.08 —

-11.88)

-4.84+4.64

8.71£1.22

14.95(6.60 —

22.45)

10.85(4.80-

13.00)

2.35(1.12-

3.60)

-14.15(-16.85 -

-11.78)

-3.99+5.46

8.51+1.25

19.05(11.65 -

24.7)

12.45 (8.97-

17.55)

0.00(-2.85

~0.15)

0.00(-0.98-

3.88)

0.85+4.22

-0.19+0.73

0.00(0.00 -

5.97

0.30(0.00-

6.35

0.019°*

0.20°

0.38%

0.25%

0.13°

0.035*

2.70(2.20 -

4.22)

-16.05(-20.53 -

-10.65)

-5.46£5.05

8.44+1.19

18.65(16.35 -

24.68)

13.90(10.10 -

18.83)

2.50(1.05 -3.15)

-13.35(-18.85 -

-10.53)

-5.81+4.46

8.24+1.28

18.75(15.15 -

30.90)

12.70(9.75 -

17.38)

-0.15(-0.92 —

0.00)

0.00(-0.77 —

3.90)

-0.35£1.90

-0.19+0.75

0.00(-1.97

3.37

0.00(-5.37-

4.90)

0.11°

0.23°

0.43?

0.26%

0.40°

0.63°
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0.92¢

0.81¢

0.48°¢

1.00¢

0.35¢

0.08¢






SA

SHA

2.03)

13.30(9.42 -

17.28)

10.15(5.35 —

16.85)

9.15)

14.40(10.55 -

19.20

10.80(6.67 -

17.25)

0.75)

0.00(-2.92-

2.97)

0.00(0.00 -

3.75)

0.74°

0.17°

20.85 (11.70 -

28.43)

14.10(10.30 -

21.28)

8.70)

16.70(12.28 -

24.63)

13.75(9.65 -

20.33)

71

0.20)

-1.35(-6.60- 0.24b 0.26¢
0.00)

0.00(-3.65- 0.29 0.13¢
1.35)

* p< 0,05. P value according to the T-test (paired)? or Wilcoxon test® for intragroup comparisons, T-test (unpaired)¢ or Mann-Whitney

test 9 for between groups comparisons. Results are presented as mean + standard deviation or median and quartiles.

HHA (horizontal head alignment), VHA (vertical head alignment), VTA (vertical trunk alignment), HA (hip angle), VBA (vertical body

alignment), HPA (horizontal pelvic alignment), KA (knee angle), FHD (forward head distance),SA (shoulder angle), SHA (sagittal

head angle).
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Pre Post A p Pre Post A p p
FCG -12.55(-27.90- -0.80(-14.43- 0.55(0.00 - 0.09° -9.45(-20.20- -0.05(-14.78- 4.6(0.00- 0.06° 0.66¢
2.35) 8.80 21.90 00.50) 9.90) 20.70
*p< SCG 25.35(23.53- 32.85(23.35- 0.00(-0.97-  0.27° 35.85(20.65- 29.85(24.08- 0.00(-8.52- 0.84° 1.004
0,05. 47.48) 47.43) 3.15) 39.33) 39.75) 7.95)
P

value according to the Wilcoxon test ° for intragroup comparisons, Mann-Whitney test ¢ for between groups comparisons. Results

are presented as median and quartiles.

FCG (frontal plane), SCG (sagittal plane).



74

SHA

C7

acromion

Figure 1- Variables assessed by photogrammetry. SA- shoulder angle;
SHA- sagittal head angle; FHD- forward head distance

Source: Adaptation from Camargo (2018)
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Assessed for eligibility (n= 43)

[ Enrollment ] Excluded (n= 3)

+ Did not attend the evaluations (n= 3)

Y

Randomized (n= 40)

y

[ Allocation ]

Allocated to intervention (n= 20) Allocated to control (n= 20)
+ Received allocated intervention (n= 20) + Remained as control (n= 20)
{ Follow-Up ] :
Completed the protocol (n= 13) e Completed the protocol (n= 15)
Discontinued intervention for unattendance e Lost to follow-up (n= 5)
(n=7) o Changed the contact without informing (n=1)

o Gave up participating (n= 2)
o Difficulty related to schedules (n=1)
o Started another physical activity (n= 1)

)

Analysis ]

J
Intention-to-treat analysis (n= 20) Intention-to-treat analysis (n= 20)

Figure 2. Flowchart of participants at each stage of the study
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6 CONCLUSAO GERAL DA TESE E PERSPECTIVAS FUTURAS

Os estudos apresentados nessa tese vao de encontro com a atual
preocupacao da fisioterapia, em buscar alternativas para a prevencao de
alteracdes posturais e restricbes de movimento na populacdo infantil. Além
disso, o presente trabalho traz como importancia clinica a busca por promocéao
da saude em escolares por meio do ensino de bons habitos de cuidado com o
corpo, principalmente quanto a postura e incentivo a pratica de exercicio fisico.

Os estudos 1 e 2 sao do tipo ensaio clinico controlado aleatério, em que
os resultados ndo mostraram diferencas entre o grupo intervencdo e o grupo
controle, assim, ndo é possivel afirmar que as mudancas intragrupo descritas a
seguir sdo em decorréncia da intervencao baseada no método Pilates.

O estudo 1 mostrou que criancas submetidas a um programa de
exercicios, com base no método Pilates, obtiveram aumento na distancia
alcancada em centimetros no teste de sentar e alcancar e melhora no angulo
posterior do joelho no teste da distancia do 3° dedo ao solo. Tais resultados
indicam a mudanca positiva na flexibilidade da cadeia posterior e mobilidade de
tronco.

O estudo 2 revelou que as criancas que realizaram o programa de
intervencgédo, por meio de exercicios baseados no método Pilates, apresentaram
melhora nas variaveis alinhamento vertical do corpo e angulo sagital da cabeca
na vista sagital direita. Os resultados mostram a reducdo na anteriorizacao do
corpo e da cabeca, que indicam a melhora no alinhamento postural.

A proposta de ambos os estudos foi de contribuir com a literatura atual e
com a pratica clinica. Ainda, estes sdo 0s primeiros ensaios clinicos
randomizados publicados sobre a efetividade dos exercicios com base no
método Pilates em solo com criancas sem doencas cronicas ou alteracdes
musculoesqueléticas na faixa etaria entre de oito e 12 anos. Também houve a
preocupacdo com o rigor metodologico (randomizacdo, cegamento dos
avaliadores, analise por intencdo de tratar) em produzir dois ensaios clinicos
aleatorios que possam ser utilizados futuramente na producdo de revisdes

sistematicas. A comparagcdo com demais artigos, que sigam 0S mesmos
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critérios de metodologia, ird trazer para a literatura dados mais consistentes
sobre os efeitos do método Pilates na populacao infantil.

A falta de seguimento da amostra é uma das limitacdes deste estudo.
Portanto, ndo foi possivel avaliar a permanéncia dos resultados encontrados,
assim como, se o Pilates em solo incentivou a continuidade da pratica de
exercicio fisico. Recomenda-se que futuros estudos incluam o seguimento.
Também é sugerido que sejam realizados estudos que avaliem a efetividade do
meétodo Pilates em aparelhos, nesta faixa etaria, e a efetividade dos exercicios
do método aplicados de forma individualizada para correcdo postural em
criangas com alteracdes musculoesqueléticas. A intervencdo proposta neste
trabalho seguiu o calendario escolar (aproximadamente 4 meses). Futuros
estudos podem realizar a intervencdo por tempo maior e verificar se trara
resultados diferentes entre os grupos Pilates e controle.

O protocolo desenvolvido para este trabalho traz uma proposta de
exercicios baseados no método Pilates solo, adaptados para a faixa etéria de
oito a 12 anos. Os elementos ludicos e a linguagem adaptada visam maior
adesdo ao programa e aproveitamento dos exercicios. As aulas podem ser
realizadas em grupos, facilitando a sua implementacéo, tendo sido necessario
apenas materiais de baixo custo. Os profissionais precisam ter conhecimento
sobre as especificidades do crescimento e desenvolvimento infantil, e possuir
treinamento quanto ao método e a adaptacao dos exercicios e linguagem para
criancas. Assim, o método Pilates em solo pode ser inserido no ambiente
escolar como alternativa de exercicio fisico, a fim de promover a saude,
melhorar o alinhamento postural, a mobilidade de tronco e a flexibilidade de

criancas.
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APENDICES

APENDICE A - Termo de Consentimento Livre e Esclarecido

Termo de Consentimento Livre e Esclarecido

Gostariamos de convidar a crianca ou adolescente sob sua
responsabilidade para participar da pesquisa “Exercicios do método Pilates em
solo: efeitos no alinhamento, controle postural, sistema respiratério e na
qualidade do sono em criangas saudaveis”, sob a responsabilidade de Fabiola
Unbehaun Cibinello, Jessica Caroliny de Jesus Neves e Dirce Shizuko
Fujisawa. O objetivo da pesquisa é avaliar os efeitos do método Pilates na
postura, flexibilidade, equilibrio, apoio dos pés, movimentos do torax e
abddémen, forca dos muasculos da respiracao e qualidade do sono em criancas
saudaveis e com desenvolvimento adequado para a idade, que se encontram
na faixa etaria escolar (entre oito a 12 anos).

A participacdo da crianca ou adolescente € muito importante e ela se
daré da seguinte forma: o tipo do estudo a ser desenvolvido possibilita avaliar o
efeito de um tratamento ou programa de exercicio, sera realizado um programa
de exercicios com base no método Pilates, executados no ch&o. Os exercicios
do método Pilates buscam o equilibrio da postura, melhora da respiracéo e da
forca dos musculos e maior estabilidade e mobilidade do corpo. Esse programa
de exercicio sera realizado por 14 semanas, duas vezes por semana, nos
periodos da manhd e da tarde, conforme o horario livre da crianca. Cada
sessdo terd a duracdo de 50 a 60 minutos. As avaliacbes serdo realizadas
antes e ap6s o término do programa de exercicio. As criancas selecionadas
serao distribuidas por sorteio, para divisdo em dois grupos: grupo controle (GC)
e grupo Pilates (GP), seus nomes serdo colocados em dois envelopes:
“CONTROLE” e “PILATES”, de modo a garantir o sigilo de qual grupo a crianca
fara parte. As criancas do GC receberdo orientacdo quanto ao desenvolvimento
de habitos saudaveis sobre a postura e o GP sera submetido ao programa de
exercicios baseados no método Pilates no chdo. Apés a avaliagéo final, o GC
também realizar4 o programa de exercicio baseado no método Pilates, igual ao

GP. As avaliacbes acontecerdo da seguinte forma:
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Informacdes individuais: a crianca ou pais serdo questionados sobre
nome, sexo e data de nascimento, depois dados escolares como série, escola,
periodo e medidos peso e altura.

Avaliacdo da postura: sera utilizada a técnica de fotogrametria, que
consiste em localizar na crianca algumas estruturas 6sseas as quais serao
marcadas com bolas de isopor e fita adesiva e, posteriormente, fotografadas. A
s imagens obtidas serdo analisadas por meio de programa computadorizado
que fornecera medidas para analise.

Avaliacdo da flexibilidade: sera avaliada por meio de dois testes.
Primeiro a crianga a crianga permanecera em pé sobre uma base de 20 cm de
altura, com pés descalgos e juntos, sera solicitada a flexionar o tronco para a
frente, tanto quanto possivel, mantendo os joelhos, bracos e dedos
completamente estendidos, quadril alinhado com tornozelos. A distancia
vertical entre a ponta do dedo do meio e a base sera medida. Em seguida sera
realizado o teste de sentar e alcancar no banco de Wells, que é um caixote
com marcacdo em centimetros. No teste, os participantes serdo instruidos a
manter as pernas estendidas e realizar trés tentativas nas quais deverao
efetuar um movimento de alcance, mensurado em centimetros.

Avaliacdo do equilibrio: sera avaliada por meio de dois testes. Para
avaliacdo do equilibrio estatico sem movimento (parado) sera utilizada a
plataforma de forca que consiste em um intrumento computadorizado que
mede o equilibrio. A crianca permanecerd em pé e sem calcados sobre a
plataforma, olhando para marcacdo a frente. O teste sera realizado com o
apoio sobre um pé por 30 segundos cada lado, trés tentativas e com intervalo
de descanso de um minuto. O segundo teste vai verificar o equilibrio dindmico
(movimento) por meio do Teste de Alcance: a fita métrica serd fixada na
parede, na altura do ombro dominante da crianga, com ombro elevado em 90°
(direita e esquerda). A crianca sera instruida a "chegar tdo longe quanto
possivel" e manter-se por trés segundos, sem tocar ou apoiar e permanecer
com 0s pés em contato total com o chéo, tendo sido incentivada verbalmente
durante a execucao. A diferenca da distancia percorrida entre a posicao inicial
e a final do terceiro dedo serd medida e marcada, sendo considerada a média

entre trés tentativas.



92

Avaliacdo do apoio dos pés: sera feito por dois aparelhos. A
baropodometria computorizada, esse equipamento registra e fornece nameros
e desenhos da distribuicdo do peso sobre os pés da crianca. As criancas serao
orientadas a se manterem paradas sobre uma base durante 30 segundos, uma
tentativa, sobre o apoio dos dois pés, sem calcado, calcanhares sera
padronizados na largura do quadril, utilizaremos papel vegetal para gravar a
distancia da base e na avaliagdo pos-intervencgdo reutilizaremos para manter
padronizado a distancia entre pés, com boca entre aberta, bracos ao longo do
corpo e olhos abertos, olhando para marcacdo a dois metros de distancia,
disposta na altura dos olhos. O segundo aparelho (plantigrafo) a crianca com
tinta solivel no pé, se apoia sobre uma perna, para registrar o desenho do pé.

Avaliacdo dos movimentos do térax e abdémen: a crianca sera instruida
a permanecer em pé, com os pés afastados na largura dos ombros, ombros e
bracos soltos ao longo do corpo. Sera medido por meio de uma fita métrica
quatro regides do torax: proximo as axilas, em duas regiées mais abaixo e na
regido do umbigo, durante os movimentos de puxar e soltar o ar.

Avaliacdo dos musculos respiratorios: Para esta avaliagcdo, a crianca
ficard sentada em uma cadeira e sera utilizado um clipe no nariz para que
respire apenas pela boca, assoprando e puxando o ar rapido ou lento,
conforme solicitado, sobre uma peca que possui um orificio para passagem de
ar (a peca estara esterilizada/limpa), o aparelho chamado manovacuémetro
fard a leitura do fluxo de ar e for¢a dos musculos respiratérios.

Avaliacdo da qualidade do sono: Sera solicitado para que 0s pais ou

cuidadores respondam um questionario de 33 itens, desenvolvido para avaliar
0 sono durante a semana anterior ao dia da avaliacéo.
Para as avaliagbes as meninas deverdo estar de short e top e os meninos de
short ou bermuda e sem sapatos. Destaca-se que 0os exames seréo realizados
individualmente para que ndo ocorra qualquer constrangimento por parte da
criancga.

As avaliacOes e intervengao ocorrerdo no Instituto de Educacéao Infantil e
Juvenil, localizado na Rua Bélgica, 926, Jardim S&o Vicente, Londrina PR, em
horéarios que serdo pré-estabelecidos e agendados, conforme a disponibilidade

dos pais e da crianca.
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As criancas recrutadas que apresentarem alteracbes posturais
importantes no primeiro contato serdo excluidas do estudo, e seus pais
receberdo encaminhamento para avaliagdo e acompanhamento nas Unidades
Basicas de Saude. ApoOs a finalizacdo da intervencdo, ambos 0S grupos
(controle e intervencao) receberdo a devolutiva sobre as avaliacdes e efeitos
do método Pilates.

Em qualquer momento da pesquisa vocé tera acesso ao profissional
responsavel pela pesquisa para esclarecimento de eventuais duvidas. Sinta-se
completamente livre para participar da pesquisa ou ndo, bem como, a
participacdo podera ser interrompida sem qualquer prejuizo. Esclarecemos que
0 anonimato do menor esta garantido; as informacgfes serdo sigilosas; a ndo
participacdo ndo acarretara henhum prejuizo a sua pessoa € ao menor; as
informacdes e resultados obtidos ficardo a sua disposicao.

Os beneficios esperados relacionam-se a melhoria da qualidade de vida
e prevencdo de possiveis complicagbes futuras relacionadas a postura,
flexibilidade, equilibrio, apoio dos pés, mobilidade do térax e abdémen, forca
dos musculos respiratérios e qualidade do sono. Todas as anotacbes e
imagens serdo destruidas ap0s a finalizacdo do estudo. Quanto aos riscos, por
se tratar de um trabalho muscular existe risco minimo de ocorrerem danos
musculares, cansaco, tontura ou falta de ar. Os pesquisadores sao
fisioterapeutas capacitados que irdo agir preventivamente para evitar que isso
ocorra. Ainda, em caso de ocorréncia o pesquisador ird acompanhar a crianca
integralmente até que melhore. As criangcas participantes serdo questionadas
guanto a ocorréncia de desconfortos ou dores minimas apos as sessoées, que
podem ocorrer devido ao trabalho muscular. A dor muscular apés o exercicio é
considerada inofensiva, porém, a crian¢a e o responsavel poderdo procurar 0s
pesquisadores responsaveis se acharem necessario. As avaliacdes e
intervencdes serdo sempre supervisionadas por pelo menos dois adultos que
estardo a disposicdo para evitar ou agir em caso de imprevistos/acidentes e
caso haja necessidade ser4 comunicado o SAMU, por meio do telefone 192 e
0S pais serdo comunicados.

Esclarecemos ainda, que nem o(a) senhor(a) e nem a criangca ou
adolescente sob sua responsabilidade pagardo ou serdo remunerados (as)

pela participagdo. Garantimos, no entanto, que todas as despesas decorrentes
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da pesquisa serdo ressarcidas, quando devidas e decorrentes especificamente
da participagao.

Informamos que esta pesquisa atende e respeita os direitos previstos no
Estatuto da Crianca e do Adolescente- ECA, Lei Federal n® 8069 de 13 de julho
de 1990, sendo eles: a vida, a saude, a alimentacao, a educacao, ao esporte,
ao lazer, a profissionalizagdo, a cultura, a dignidade, ao respeito, a liberdade e
a convivéncia familiar e comunitaria. Garantimos também que seré atendido o
Artigo 18 do ECA: “E dever de todos velar pela dignidade da crianca e do
adolescente, pondo-os a salvo de qualquer tratamento desumano, violento,
aterrorizante, vexatorio ou constrangedor. Caso o(a) senhor(a) tenha davidas
ou necessite de maiores esclarecimentos podera nos procurar ou o Comité de
Etica em Pesquisa Envolvendo Seres Humanos da Universidade Estadual de
Londrina, situado junto ao LABESC - Laboratério Escola, no Campus

Universitario, telefone 3371-5455, e-mail: cep268@uel.br.Este termo devera

ser preenchido em duas vias de igual teor, sendo uma delas devidamente
preenchida, assinada e entregue ao (&) senhor(a).

Responsaveis:

Profa. Dra. Dirce Shizuko Fujisawa
Rua Borba Gato, 70 ap. 204 Centro, Londrina PR
CEP 86010-630. Telefone: (43) 3371-2288/ 9993-0034

Fabiola Unbehaun Cibinello

Alameda Ipé Rosa, 740 Conj. Res. Vivendas do Arvoredo, Londrina PR. CEP:
86055-782.

Telefone: (43)9650-5643/ 3376-0647

Jessica Caroliny de Jesus Neves
Rua Alagoas, 995 apto. 104 Centro, Londrina - PR
CEP: 86010-520. Telefone: (43)9956-1749

Pesquisador Responsével

RG::



mailto:cep268@uel.br
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(NOME POR EXTENSO DO
RESPONSAVEL PELO PARTICIPANTE DA PESQUISA), tendo sido
devidamente esclarecido sobre os procedimentos da pesquisa, concordo com a
participagdo voluntaria da crianca ou do adolescente sob minha
responsabilidade na pesquisa descrita acima.

Assinatura (ou impressao dactiloscépica):

Data:

(NOME POR EXTENSO DO
PARTICIPANTE DA PESQUISA), tendo sido totalmente esclarecido sobre os
procedimentos da pesquisa, concordo em participar voluntariamente da
pesquisa descrita acima.

Assinatura (ou impressao dactiloscopica):

Data:

Atencdao: Leia atentamente esse documento, caso esteja de acordo, por favor,
assine para que possamos realizar as avaliacfes e a intervencgao.
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APENDICE B - checklist para os pais

Solicitamos sua autorizacao para a participacao do menor

Trata-se do projeto de pesquisa “Exercicios do método Pilates em solo: efeitos no
alinhamento e controle postural, mobilidade toracoabdominal e for¢ca muscular
respiratéria em criancas sauddveis.”. Por favor, leia atentamente o termo de
consentimento. Em caso de autorizacdo da participagdo do menor, realizar o
preenchimento do questionario sobre seu filho (a) referente & qualidade do sono que
segue em anexo.

Responda as questdes abaixo, em caso afirmativo ndo € necessario assinar o termo, pois
sdo itens que excluem automaticamente o seu filho (a) da pesquisa, por influenciarem
nos resultados.

1-Seu filho (a) faz uso de medicamento continuo?

( )sim () ndo

2-Seu filho (a) torceu o tornozelo ou fraturou alguma perna no Gltimo ano?
( ) sim () nao

3-Seu filho (a) passou por alguma cirurgia no ultimo ano?

() sim () ndo

4-Seu filho possui alguma deficiéncia fisica, sensorial ou cognitiva (ex: paralisia
cerebral, pé torto congénito, mielomeningocele, amputacdo de membros, surdez,
cegueira, retardo mental etc)?

() sim () néo

5-Seu filho ¢é portador de doenca cronica (ex: asma, bronquite, fibrose cistica, artrite
idiopatica juvenil, doencas cardiacas, sindromes em geral, etc)?

() sim () nao

5- Seu filho foi diagnosticado por um médico como portador de uma alteracdo postural
(escoliose, pectuscarinatum ou excavatum, etc)?

() sim () néo

6- Seu filho participou nos ultimos 6 meses ou atualmente participa de algum esporte ou
atividade fisica regularmente (2x por semana ou mais) além da educacéo fisica?

() sim () ndo



APENDICE C - Ficha de avaliac&o Projeto Pilates

FICHA DE AVALIACAO - PILATES

Dados de Identificacdo

-Nome:

-Data de nascimento: - ldade: -Género:( )F ()M

Medidas antropométricas

- Peso: - Altura:
- Score Z: () desnutrido ( ) eutrdfico ( ) sobrepeso ( ) obeso
- Comprimento dos pés: D: E:

-Cirtometria (mobilidade toracica):

Axilar:

Inspiracdo maxima: 1°( ) 2°( ) 3°( )
Expiracdo maxima: 1°( ) 2°( ) 3% )
Xifoide:

Inspiracdo maxima: 1°( ) 2°( ) 3°( )
Expiracdo maxima: 1°( ) 2°( ) 3% )
Basal:

Inspiragdo maxima: 1°( ) 2°( ) 3°( )
Expiracdo maxima: 1°( ) 2°( ) 3% )
Umbilical:

Inspiracdo maxima: 1°( ) 2°( ) 3°( )

Expiracdo maxima: 1°( ) 2%( ) 3°( )

Fotogrametria
Baropodometria

Plantigrafia
Manovacumetria




Pressdes Respiratdrias Estaticas Maximas

PImax (cmH.0) Maior Valor = PEmax (cmH20) Maior Valor =
12 22 32 42 52 12 22 3a 42
62 = 82 92 102 62 72 82 9
Observacoes:

Flexibilidade muscular

teste da distancia do 3° dedo ao solo: cm ()positiva ( )negativa

Hiperextens&o de joelhos () sim () ndo

Banco de Wells:

1°) cm 29 cm 3°) cm
Goniometria de quadril:
1°) cm 29 cm 39) cm

Controle postural
Plataforma de forca: Unipodal D: 1°) 2°) 39)
Unipodal E: 1°) 2°) 39)

Teste de Alcance Anterior:

19)1: F: = 29)1: F: = 39)I: F: = Média
Teste de Alcance Lateral Direito

191 F: = 29)1: F: = 391 F: = Média
Teste de Alcance Lateral Esquerdo

19)I: F: = 29)1: F: = 39)I: F: = Média
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APENDICE D — Descri¢éo do protocolo - Programa de intervencdo com base
no método Pilates

Programa de intervencao com base no método Pilates

DESCRICAO DOS EXERCICIOS
» Bridging
Posicdo inicial: Decubito dorsal; coluna na posicdo neutra; membros
inferiores na largura do quadril com joelhos flexionados e pés apoiados
no ch&do; membros superiores ao longo do corpo.
Movimento: Realizar flexdo de coluna lombar durante a expiracdo e
retornar na inspiracao.

Progressao: Realizar o exercicio em apoio unipodal.

» Book opening
Posicao inicial: Decubito lateral; coluna na posicdo neutra; joelhos e
quadril flexionados a 90°; membros superiores estendidos e apoiados no
ch&o um sobre o outro e na direcdo do ombro.
Movimento: Realizar rotagdo de coluna toracica na expiracdo com o
membro superior homolateral acompanhando o movimento. Retornar na

inspiracdo. Realizar nos decubitos direto e esquerdo.
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» Single Leg Stretch
Posicéo inicial: Decubito dorsal; coluna toracica em flexdo; um membro
inferior estendido a 180° e o outro com flexdo de quadril e joelho a 90°;
membros superiores segurando o membro inferior que esta em flexao.
Movimento: Na expiracdo trocar a posicdo dos membros inferiores
mantendo a flexdo da coluna toracica.

Regressao: Manter os membros inferiores flexionados bilateralmente.

» Rolling like a ball
Posicao inicial: Flexdo de toda a coluna; membros inferiores flexionados
sem tocar o pé no chéo.
Movimento: Na expiracdo rolar para tras e retornar, sempre mantendo o

posicionamento.
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Progressdo: Sustentar a posicdo no ponto de maior contracdo
abdominal.

» Swan
Posicao inicial: Decubito ventral; coluna na posicdo neutra; membros
inferiores estendidos e unidos; palma da mao posicionada na direcéao
das axilas e cotovelos flexionados.
Movimento: Na inspiracédo realizar extenséo de toda a coluna. Retornar
na expiracao.
Regressao: Realizar apenas flexdo da coluna toracica, mantendo os
cotovelos sempre apoiados no chao.
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» Swimming
Posicao inicial: Decubito ventral; coluna na posicdo neutra; membros
inferiores estendidos e na direcdo do quadril;, membros superiores
estendidos e na direcdo dos ombros.
Movimento: Retirar os membros do apoio do chdo mantendo a coluna
em posicdo neutra. Alternar movimentos de extensdo dos membros de
forma ritmica e coordenada com a respiragao.

Progresséao: Realizar o exercicio com extensao de coluna toracica.

» Quadruped
Posicéo inicial: Quatro apoios; coluna em posi¢cao neutra.
Movimento: 12 variagdo—> Realizar extensdo de toda a coluna na
inspiracéo e flexdo de toda a coluna na expiragao.

22 variagcdo - Manter a coluna na posicdo neutra enquanto alterna

movimentos de extensdo de membros associados a expiracao.
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Mermaid

Posicéo inicial: Sentado; coluna na posicdo neutra; membro inferior
homolateral posicionado a frente e contralateral posicionado atras (em
extensdo de quadril), com joelhos a 90° de flexdo; membros superiores
ao longo do corpo.

Movimento: Na expiragdo, realizar flexao lateral de coluna primeiramente
homolateral e em seguida contralateral. Em seguida, inverter a posi¢ao
dos membros inferiores.

Regressao: Realizar o exercicio encostado em uma parede.
Progressédo: Realizar rotagdo de coluna toracica combinada com o

movimento de flexao lateral.

Spine Stretch Forward
Posicgéo inicial: Sentado; coluna na posi¢do neutra; membros inferiores
estendidos e na largura do quadril;, membros superiores estendidos a

frente na altura dos ombros.
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Movimento: Na expiracdo, realizar flexdo de coluna toracica. Na
Inspiragao retornar para a coluna neutra.

Regresséo: Realizar o exercicio encostado em uma parede e com 0s

membros inferiores flexionados.

Standing roll down

Posicéo inicial: Em pé; coluna na posi¢cao neutra; membros inferiores na
largura do quadril; membros superiores ao longo do corpo.

Movimento: Na expiragao, realizar flexdo de toda a coluna. Na
inspiracao retornar para a posi¢cao neutra.

Regressao: Realizar o exercicio encostado em uma parede com 0s

membros inferiores flexionados.
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Aula 1l
Objetivo: Apresentar os principios do método Pilates.
Conversainicial em roda.

- O que é o Pilates?

Questionar 0 que as criancas sabem sobre Pilates e como elas acham que
sera o programa. Ao final do questionamento, dar breve explicacdo sobre o

Pilates e sobre como seréo as proximas sessoes.

Dinamica de apresentacao.

- Dindmica da Teia (Memorizacdo dos nomes):

Os patrticipantes devem se posicionar formando um circulo. O instrutor que
dara inicio a dinamica devera segurar uma ponta do barbante e dizer o seu
nome. Entdo, devera permanecer segurando a ponta e entregar o rolo para
uma das criancas. Ndo existe uma ordem correta, a ideia é criar uma teia. A
crianga que pegar o barbante deve dizer o seu nome e o nome do instrutor que
iniciou a dindmica. Conforme as criancas pegam o rolo, a sequéncia de homes
irh aumentando e a teia se formando. As apresentacdes e a passagem do rolo
de barbante devem continuar até que a Ultima pessoa tenha participado, ela
devera entrega-lo para aquele que iniciou a atividade.

Respiracdo e controle de centro.

- Auto abraco: Cada crianca devera sentir o movimento do esterno e costelas
em si mesmo durante a respiracdo. Para isso, ela devera posicionar as maos
em volta do térax em um movimento de abraco.

- Respiracdo em duplas: A crianca devera posicionar as maos na regiao

posterior do térax do colega e sentir o movimento de respiracdo costal.

- Expiracéo forcada: Explicar a expiragao forgada através do brinquedo “lingua

de sogra”. Dar énfase na contragdo abdominal.

- Expiracéo lenta: Explicar a expiracdo lenta solicitando que a crianca faca um

barulho semelhante a uma panela de presséo.

-Controle de centro: Unir 0os conceitos ensinados anteriormente e solicitar a

contracdo dos musculos abdominais, adutores e gliteos durante a expiracao.
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Alongamento Axial e organizacdo de cabeca, pesco¢co e ombros.
-Marionete: Explicar o conceito do alongamento axial com o auxilio de uma
marionete. A fala deve se basear no fato de que assim como uma marionete
precisa dos seus fios sempre tensionados para que 0s movimentos acontecam
em sua amplitude maxima, a nossa coluna também deve manter uma tensao
no sentido axial para a maior liberdade de movimentos.

-Caminhando com o livro na cabeca: Solicitar que a crianga caminhe pela sala

equilibrando um livro no cabeca reforcando o conceito de alongamento axial.
Durante a caminhada usar a dica de imagem “sorriso nos ombros” a fim de
orientar o posicionamento correto da cintura escapular. O comando verbal
“olhar para o horizonte” deve ser utilizado para orientar o posicionamento
correto da cabeca.

-Caminhando com lapis nas axilas: Solicitar que a crianca caminhe pela sala

segurando um lapis contra o corpo bilateralmente na direcdo das axilas. Essa
posicdo reforca o posicionamento correto da cintura escapular trazendo os

ombros para tras e para baixo.

Articulacao de coluna.

-Demonstracéo do esqueleto: Demonstrar uma imagem do esqueleto humano e

explicar brevemente o que é a coluna vertebral.

-Palpacao das vértebras em duplas: Solicitar que a crianca palpe as vértebras

do colega em posicéo parada e novamente enquanto o colega articula a coluna

em flexao e em extensao.

Descarga de peso e alinhamento dos MMII.

-Marcar os pontos de apoio com adesivo: Posicionar adesivos sinalizando os

trés principais pontos de apoio dos pés: 1° e 5° metatarso e calcaneo. Explicar
0 posicionamento correto dos pés.

Exercicio com o lapis no pé: Posicionar um lapis deitado verticalmente no chao.

Solicitar que crianga pise no lapis com um dos pés, apoiando o0 2° metatarso e
o calcaneo no lapis. O 1° e 5° metatarso devem estar completamente apoiados

no chéo lateral, formando assim o arco transverso do pé.
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Integracdo do movimento.
Bridging: Ensinar o exercicio e solicitar que a crianga integre todos os

conhecimentos adquiridos na aula para uma melhor execucdo do movimento.

Finalizacao.

Massagem com bolinha cravo: Posicionar as criangas sentadas em um circulo,

de costas umas para as outras. Solicitar que ela massageie as costas do
colega gentilmente com uma bolinha cravo. Dar comandos para que a
massagem seja feita por toda a coluna e solicitar feedback do colega que esta
recebendo a massagem. Apds 2 minutos inverter a posi¢ao da fila e repetir o
procedimento.

Tarefa

Solicitar que a crianca traga na préxima sessdo um desenho respondendo a
pergunta: O que € Pilates?

Reforcar que a tarefa deve ser realizada sem ajuda de demais pessoas ou

consultas.

Materiais:

1 rolo Barbante.

8 Linguas de sogra

1 Marionete.

8 Livros.

16 Lapis.

1 Imagem do esqueleto humanao.
48 adesivos coloridos.

8 bolinhas cravo.

8 folhas sulfites.

8 colchonetes.
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Aula 2
Objetivo: Respiragao.
Exercicio em foco>Single Leg Stretch.

-Dindmica do dia: Em duplas, em pé, uma crianca de frente para o outra.

Posicionar uma bola de plastico entre o abdémen. Solicitar que uma crianga
por vez realize uma expiracdo forcada e perceba a regido abdominal se
afastando da bola. Ainda em duplas, de costas. Posicionar a bola entre as
escapulas. Solicitar que as criangcas percebam o movimento da respiracao
costal.

-Ensinado o exercicio em foco: Iniciar ensinado como realizar uma flexao de

tronco associada com expiracdo forcada. Em seguida, ensinar a regressao
exercicio. Dar énfase na contracdo abdominal durante a expiracao.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening

Single Leg Stretch*.
Rolling like a ball.
Swan.

Swimming.
Quadruped.

Mermaid.

Spine Stretch Forward.
Standing roll down.

Numero de repeticfes por exercicios:
6-8.

Materiais:
4 bolas de plastico.

9 colchonetes.
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Aula 3
Objetivo: Alongamento Axial e organizacéo de cabeca, pescogco e ombros.

Exercicio em foco =>Swan.

-Dindmica do dia: Posicionar as criangas em duas filas, sendo uma de frente

para a outra. Cada dupla estard segurando dois bastbes paralelos. A primeira
dupla deve equilibrar uma bola de plastico entre os bastdes e transferir a
proxima dupla. Durante a dinamica o instrutor deve dar énfase na organizacao
correta da cintura escapular.

-Ensinado o exercicio em foco: Realizar a regressao do exercicio dando énfase

na ativacao do triceps e relaxamento do trapézio.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan*.

Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward.

Standing roll down.

NUumero de repeticdes por exercicios:
6-8

Materiais:

8 bastdes.

1 bola de plastico.
9 colchonetes.
Aula 4
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Objetivo: Controle de centro.

Exercicio em foco »Rolling like a Ball.

-Dindmica do dia: Posicionar as criancas em um circulo e solicitar que sentem

com apoio nos isquios com os pés fora do chao. O instrutor deve colocar uma
musica e solicitar que as criancas joguem uma bola de plastico uma para as
outras enquanto a musica estiver tocando. O objetivo é manter os pés sempre
fora do ch&o e néo estar com a bola em posse quando a musica parar. Ao final
da dindmica o instrutor deve questionar as criancas em qual parte do corpo
elas sentiram fadiga muscular para manter a posi¢ao.

-Ensinado o _exercicio em foco: Dar énfase na contracdo da musculatura

abdominal, glateos e adutores. Ensinar que o posicionamento do exercicio sO
pode ser mantido com a contracdo correta dos musculos do centro.

Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball*.

Swan.

Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward.
Standing roll down.
NUumero de repeticdes por exercicios:
6-8.

Materiais:

1 bola de plastico.
9 colchonetes.

1 caixa de som.
Aula 5:
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Objetivo: Articulacdo de coluna.

Exercicio em foco »Spine Stretch Forward.

-Dindmica do dia: Posicionar as criancas em duplas, em pé de costas uma

para as outras. Colocar uma bola de plastico entre os glateos. Solicitar a
mobilizacdo da coluna em flexdo mantendo a bola apoiada. A criangca somente
conseguira manter a dupla em equilibrio se mobilizar a coluna sem
compensacao com o quadril.

-Ensinado o exercicio em foco: Realizar a regressédo do exercicio dando énfase

na mobilizacdo segmentada da coluna.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.
Rolling like a ball.

Swan.

Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward*.
Standing roll down.

Numero de repeticbes por exercicios:
6-8.

Materiais:
4 bolas de plastico.

9 colchonetes.

Aula 6:
Objetivo: Descarga de peso e alinhamento dos MMII.

Exercicio em foco >Standing roll down.
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-Dindmica do dia: Solicitar que as criangcas caminhem pela sala com apoio na

ponta dos pés, calcanhar, com pernas em rotacdo externa e rotacao interna.
Durante a atividade o instrutor deve questionar quais incObmodos sdo gerados
em cada posicao.

-Ensinado o exercicio em foco: Realizar a regressédo do exercicio dando énfase

no alinhamento correto dos membros inferiores e na descarga de peso correta
nos pés.

-Tempo: 15 minutos

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward.

Standing roll down*.

NUumero de repeticdes por exercicios:
6-8.

Materiais:

9 colchonetes.

Aula 7:
Objetivo: Respiracgéao.
Exercicio em foco>Mermaid.

-Dinamica do dia: O Instrutor devera desenhar um alvo em uma superficie lisa.

Cada crianca recebera um canudo plastico e bolinhas pequenas de papel ou
isopor (é essencial que as bolinhas sejam maiores que o diametro do canudo).

Uma crianga por vez ird se posicionar proxima ao alvo, realizar uma inspiracao
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a fim de prender uma bolinha no canudo, e em seguida uma expiracao
tentando acertar a bolinha no alvo.

-Ensinado o exercicio em foco: Realizar a regressao do exercicio dando énfase

na expiracao durante a flexao lateral da coluna.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming.

Quadruped.

Mermaid*.

Spine Stretch Forward.

Standing roll down.

NUumero de repeticdes por exercicios:
6-8.

Materiais:

Giz de quadro.

8 canudos plasticos.

40 bolinhas de papel ou isopor.

9 colchonetes.
Aula 8:
Objetivo: Alongamento Axial e organizagéo de cabeca, pesco¢co e ombros

Exercicio em foco »Book opening.

-Dindmica do dia: Realizar o exercicio Book opening de duas maneiras.

Primeiro, posicionar uma faixa elastica passando pela cintura escapular, cada

ponta em uma méo. Solicitar que a criangca mantenha a faixa elastica sempre
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tensionada durante o movimento. Em seguida, posicionar as criancas em
dupla, uma de costas para outra, em dire¢cdo contraria, com uma bola de
plastico entre as costas. Solicitar que a crianca realize o exercicio mantendo a
coluna lombar estabilizada para que a bola continue equilibrada.

-Ensinado o exercicio em foco: Solicitar que a crianca lembre das correcdes

realizadas na dindmica do dia ao realizar o exercicio.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening*.
Single Leg Stretch.
Rolling like a ball.
Swan.

Swimming.
Quadruped.

Mermaid.

Spine Stretch Forward.
Standing roll down.

Numero de repeticBes por exercicios:
6-8.

Materiais:

8 faixas elasticas.
4 bolas de pléastico.
9 colchonetes.



Aula 9:
Objetivo: Controle de centro.

Exercicio em foco »Swimming.
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-Din&mica do dia: O instrutor colocara uma musica. Enquanto a musica estiver

tocando, as criancas podem se movimentar livremente pela sala. O instrutor

deve interromper a masica e nesse momento as criangas deverdo adotar uma

posicdo imovel e manté-la até o retorno da musica. Ao final da dinamica o

instrutor deve questionar as criancas em qual parte do corpo elas sentiram

fadiga muscular para manter a posigao.

-Ensinado o _exercicio em foco: Ensinar o exercicio de maneira segmentada.

Primeiro serd realizada apenas elevacdo de membros superiores e seguida

somente de membros inferiores. Depois que todas as compensacgdes forem

corrigidas, realizar o exercicio completo.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming*.

Quadruped.

Mermaid.

Spine Stretch Forward.

Standing roll down.

Numero de repeticbes por exercicios:

6-8.

Materiais:
9 colchonetes.

1 caixa de som.
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Aula 10:
Objetivo: Articulacdo de coluna.
Exercicio em foco »Quadruped

-Dindmica do dia: Solicitar que a crianca recorde a imagem da coluna vertebral

demostrada na primeira sessdo. A crianca devera entdo fazer um desenho
expressando as suas ideias sobre a formacéo e anatomia da coluna. Ao final
da dindmica, o instrutor ir4 discutir com as criancas os acertos e erros dos
desenhos.

-Ensinado o exercicio em foco: Realizar a 12 variacdo do exercicio, dando

énfase na mobilizagdo segmentada da coluna em flex&do e extensao.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming.

Quadruped*.

Mermaid.

Spine Stretch Forward.
Standing roll down.
Numero de repeticbes por exercicios:
6-8.

Materiais:
4 caixas de giz de cera 12 cores.
8 folhas sulfites.

9 colchonetes.

Aula 11:
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Objetivo: Descarga de peso e alinhamento dos MMII.

Exercicio em foco 2Bridiging.

-Dindmica do dia: Massagear o arco plantar com bolinha cravo. Durante a

dindmica o instrutor deve questionar se existem pontos que geram incomodo e
se existem diferencas de percep¢ao entre um pé e o outro.

-Ensinado 0 exercicio em foco: Iniciar ensinando os movimentos da pelve

utilizando a dica de imagem do relégio (a anteroversédo é representada pelo
ponteiro do 6, a retroversdo pelo ponteiro 12 e a rotacdo esquerda e direita
pelos ponteiros 3 e 9 respectivamente). Em seguida realizar o exercicio
completo dando énfase no posicionamento correto dos pés e membros
inferiores.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging*.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward.

Standing roll down.

NUumero de repeticdes por exercicios:
6-8.

Materiais:
9 bolinhas cravo.

9 colchonetes.

Aula 12:
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Objetivo: Respiracao.

Exercicio em foco>Rolling like a Ball.

-Dindmica do dia: Posicionar uma faixa elastica circulando as costelas. Cruzar

as pontas a frente do corpo, segurar uma em cada mao e manter tensionada.
Solicitar que a crianga realize uma inspiracdo empurrando as costelas contra o
elastico. Na expiragdo abaixar as costelas de maneira que o elastico afrouxe
sem que as maos mudem a tenséo realizada.

-Ensinado o exercicio em foco: Realizar a progressao do exercicio.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball*.

Swan.

Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward.
Standing roll down.
NUumero de repeticdes por exercicios:
10-12.

Materiais:
9 faixas elasticas

9 colchonetes.

Aula 13:
Objetivo: Alongamento Axial e organizacédo de cabeca, pesco¢co e ombros.

Exercicio em foco >Standing roll down.
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-Dinamica do dia: Instruir as criancas a andar pela sala livremente equilibrando

uma colher na boca com uma bolinha posicionada em cima. A fala do instrutor
deve reforcar que a bolinha sé ficara equilibrada se a cabeca for mantida na
posicdo correta de alinhamento.

-Ensinado o exercicio em foco: Realizar o exercicio sem regressdes e dando

énfase na organizacdo da cabeca ao final do movimento.
-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.
Rolling like a ball.
Swan.

Swimming.
Quadruped.

Mermaid.

Spine Stretch Forward.
Standing roll down*.

Numero de repeticbes por exercicios:
10-12.

Materiais:
8 colheres.
8 bolas cravos.
9 colchonetes.

Aula 14:
Objetivo: Controle de centro

Exercicio em foco < Single Leg Stretch

-Dindmica do dia: Posicionar as criangas em um circulo, em pé e de méos

dadas. Solicitar que retirem um dos pés do chdo em uma extenséo de quadril e
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joelhos e mantenham essa posicdo em equilibrio. Ao final da dinamica o
instrutor deve questionar as criangas em qual parte do corpo elas sentiram
fadiga muscular para manter a posigao.

-Ensinado o _exercicio_em foco: Realizar o exercicio sem regressées e dar

énfase na contracdo da musculatura abdominal, gliteos e adutores.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch*.
Rolling like a ball.
Swan.

Swimming.
Quadruped.

Mermaid.

Spine Stretch Forward.
Standing roll down.

Numero de repeticfes por exercicios:
10-12.

Materiais:

9 colchonetes.
Aula 15:
Objetivo: Articulacdo de coluna.

Exercicio em foco Book opening.

-Dindmica do dia: Em duplas, as criancas deverdo palpar as vertebras uma das

outras e deduzir o numero estimado de vertebras cervicais, toracicas e
lombares. Ao final da dindmica o instrutor discutird 0s acertos e erros.

-Ensinado o0 exercicio em foco: Realizar o exercicio dando énfase no

movimento da coluna cervical e toracica com estabilizacdo da coluna lombar.
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-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening*.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward.

Standing roll down.

NUumero de repeticdes por exercicios:
10-12.

Materiais:
9 colchonetes.

Aula 16:
Objetivo: Descarga de peso e alinhamento dos MMII.

Exercicio em foco 2 Standing roll down.

-Dindmica do dia: Cada crianca ird receber 5 lapis e em seguida coloca-los em

fileira no chdo em sua frente. Em pé, a crianca ir4 tentar pegar cada um dos
lapis individualmente usando apenas os pés. O instrutor ira cronometrar quem
termina a tarefa em menor tempo. Em seguida, cada crianca receberd um
bastdo que sera colocado na horizontal no ch&o, em sua frente. A crianga deve
pisar no bastdo apoiando bilateralmente a regido anterior dos pés, ficando o
calcanhar apoiado no chdo. Em seguida ir4 realizar o exercicio Standing roll
down, mantendo os membros inferiores estendidos. Nessa posicdo sera

trabalhado o alongamento dos musculos plantiflexores.
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-Ensinado o _exercicio em foco: Realizar o exercicio sem regressdes com

énfase no alongamento dos musculos posteriores da perna.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.
Rolling like a ball.
Swan.

Swimming.
Quadruped.

Mermaid.

Spine Stretch Forward.
Standing roll down*.

Numero de repeticbes por exercicios:
10-12.

Materiais:

40 lapis.

8 bastdes.

9 colchonetes.

Aula 17:
Objetivo: Respiragao.

Exercicio em foco »Spine Stretch Forward.

-Dindmica do dia: O instrutor deve criar um ambiente relaxante (pouca luz e

musica calma). Solicitar que as crian¢cas deitem em decubito dorsal com os
olhos fechados. Em seguida, guiar uma respiracdo tranquila solicitando
inspiracdo profunda e expiracdo lenta pela boca. Usar a seguinte dica de
imagem: “Imagine que o ar saindo da sua boca é capaz de desenhar figuras no

teto. Mova a cabeca lentamente criando os desenhos que vocé quiser. Lembre-
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se que quanto mais lenta for a expiracdo maior sera o desenho que vocé sera
capaz de fazer”.

-Ensinado o exercicio em foco: Realizar o exercicio sem regressdes com

énfase na expiracao lenta durante a flexado da coluna.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward*.
Standing roll down.

NUumero de repeticdes por exercicios:
10-12.

Materiais:
9 colchonetes.

1 caixa de som.
Aula 18:
Objetivo: Alongamento Axial e organizacédo de cabeca, pesco¢co e ombros.

Exercicio em foco >Swimming.

-Dindmica do dia: O instrutor deve guiar a percepc¢éo da posicdo correta da

coluna em diferentes posicdes (em pé, sentado, em gato, em decubito dorsal
etc.). Para isso podera usar o bastdo ou uma parede livre. O foco deve ser na
manutenc¢ao das curvaturas fisioldgicas da coluna.

-Ensinado o exercicio em foco: Realizar a progressao do exercicio.

-Tempo: 15 minutos.
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Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming*.

Quadruped.

Mermaid.

Spine Stretch Forward.

Standing roll down.

NUumero de repeticdes por exercicios:
10-12.

Materiais:
9 colchonetes.
8 bastbes.

Aula 19:
Objetivo: Controle de centro.

Exercicio em foco 2Rolling like a Ball.

-Dindmica do _dia: Posicionar as criancas em duplas, uma de costas para a

outra. Solicitar que as duplas se formem entre criangcas com a altura similar.
Uma das criancas de cada dupla ira flexionar os joelhos e posicionar os bragos
flexionados e cruzados com os da outra crianca. Em seguida, ird levantar o
colega do chdo e carrega-lo pela sala. A fala do instrutor deve enfatizar a
contracdo da musculatura abdominal durante a atividade. Depois, sera
realizado o exercicio Rolling like a Ball com uma bola de plastico entre os
joelhos para enfatizar a contracdo da musculatura adutora do quadril.

-Ensinado o exercicio em foco: Realizar a progressao do exercicio com énfase

na contragao da musculatura abdominal e adutora do quadril.
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-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball*.

Swan.

Swimming.

Quadruped.

Mermaid

Spine Stretch Forward.

Standing roll down.

NUumero de repeticdes por exercicios:
10-12.

Materiais:
8 bolas de pléastico.

9 colchonetes.

Aula 20:
Objetivo: Articulacao de coluna

Exercicio em foco =>Swan.

-Din&mica do dia: Posicionar as criancas em duplas, em pé, uma de frente para

a outra, bola de plastico no quadril entre elas. Realizar uma extensdo de
coluna mantendo a bola. A crianga somente serd capaz de manter o equilibrio
se realizar a extensao de coluna sem compensagdes com o quadril

-Ensinado o exercicio em foco: Realizar o exercicio sem regressdées com

énfase na articulacéo de coluna em extensédo com o quadril estabilizado.

-Tempo: 15 minutos



Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.
Rolling like a ball.
Swan*.

Swimming.
Quadruped.

Mermaid.

Spine Stretch Forward.
Standing roll down.

Numero de repeticbes por exercicios:

10-12.
Materiais:
4 bolas de plastico.

9 colchonetes.

Aula 21:

Objetivo: Descarga de peso e alinhamento dos MMII.

Exercicio em foco 2Bridiging.
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-Dindmica do dia: Posicionar as criangas sentadas em duplas, uma de frente

para a outra, tocando as solas dos pés com os membros inferiores estendidos.

Realizar os movimentos de plantiflexdo, dorsiflexdo, rotacdo interna e externa

do quadril. Em seguida, realizar o exercicio Bridiging com 0s pés em

plantiflexdo e depois em dorsiflexdo. Questionar os incomodos gerados durante

0S movimentos.

-Ensinado o0 exercicio em foco: Realizar o exercicio dando énfase no

posicionamento correto dos pés e membros inferiores.

-Tempo: 15 minutos.

Sequéncia dos exercicios:

Bridging*.
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Book opening.

Single Leg Stretch.
Rolling like a ball.
Swan.

Swimming.
Quadruped.

Mermaid.

Spine Stretch Forward.

Standing roll down.

NUumero de repeticdes por exercicios:
10-12.

Materiais:
9 colchonetes.

Aula 22:
Objetivo: Respiragao.

Exercicio em foco »Spine Stretch Forward

-Dindmica do dia: Trabalhar a expiracdo lenta e a expiracdo forcada utilizando

um cata-vento. Em seguida, realizar o exercicio Spine Stretch Forward em
duplas, um de frente para o outro, tentando alcancar as maos de quem esta em
frente.

-Ensinado o _exercicio_em foco: Realizar o exercicio sem regressdes e com

énfase na expiracdo lenta enquanto alcanca as méos o mais a frente possivel.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.
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Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward*.

Standing roll down.

NUumero de repeticdes por exercicios:
10-12.

Materiais:
8cata-ventos.

9 colchonetes.
Aula 23:
Objetivo: Alongamento Axial e organizacéo de cabeca, pesco¢co e ombros.

Exercicio em foco »Quadruped.

-Dindmica do dia: As criancas deverdo equilibrar um bastdo nas costas

enguanto mantem a posicao quadrupede.

-Ensinado_o_exercicio em foco: Realizar a 22 variacdo do exercicio dando

énfase na estabilizacdo da coluna na posicao neutra.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming.

Quadruped*.

Mermaid.

Spine Stretch Forward.

Standing roll down.
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NUumero de repeticdes por exercicios:
10-12.

Materiais:
8 bastbes.
9 colchonetes.

Aula 24:
Objetivo: Controle de centro.

Exercicio em foco »>Swimming.

-Dindmica do dia: As criancas deverdo realizar o exercicio Swimming

enquanto equilibram uma bola de plastico na regidao do abdémen.

-Ensinado o exercicio em foco: Realizar a progresséo do exercicio com énfase

na contracdo da musculatura abdominal.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming*.

Quadruped.

Mermaid.

Spine Stretch Forward.

Standing roll down.

Numero de repeticbes por exercicios:
10-12.

Materiais:
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8 bolas de plastico.

9 colchonetes.
Aula 25:
Objetivo: Articulacdo de coluna.

Exercicio em foco >Mermaid.

-Dindmica do dia: Posicionar as criancas em duplas, em pé, uma do lado da

outra. Realizar mobilidade lateral de coluna enquanto equilibra uma bola de
plastico entre o quadril. A crianga somente conseguird manter o equilibrio se
realizar a flexao lateral de coluna sem compensagdes com o quadril.

-Ensinado o _exercicio_em foco: Realizar a progressdo do exercicio dando

énfase na estabilizacdo do quadril durante o movimento.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.
Rolling like a ball.
Swan.

Swimming.
Quadruped.
Mermaid*.

Spine Stretch Forward.
Standing roll down.

Numero de repeticbes por exercicios:
10-12.

Materiais:
4 bolas de plastico.

9 colchonetes.
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Aula 26:
Objetivo: Descarga de peso e alinhamento dos MMII.
Exercicio em foco 2Bridiging.

-Dindmica do dia: Posicionar as criancas em duplas uma de frente para a

outra. Uma das criancas da dupla devera realizar movimentos livres com 0s
dedos das méaos enquanto a outra crianga tenta repetir 0s mesmos movimentos
com os dedos dos pés.

-Ensinado o _exercicio em foco: Realizar a progressdo do exercicio dando

énfase no posicionamento correto dos pés.

-Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward.
Standing roll down.

Numero de repeticbes por exercicios:
10-12.

Materiais:

9 colchonetes.

Aula 27:
Objetivo: Integracdo do movimento.

-Dindmica do dia: O instrutor devera colocar uma musica animada. Convidar

uma das criangas para tomar a frente da sala e realizar movimentos livres. As
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demais criancas deverdo copiar os movimentos da maneira que puderem.

Repetir até que todas as criangcas tomem a frente.

- Tempo: 15 minutos.

Sequéncia dos exercicios:
Bridging.

Book opening.

Single Leg Stretch.

Rolling like a ball.

Swan.

Swimming.

Quadruped.

Mermaid.

Spine Stretch Forward.
Standing roll down.

Numero de repeticbes por exercicios:
10-12.

Materiais:
1 caixa de som.

9 colchonetes.

Aula 28:

Objetivo: Avaliar os conhecimentos adquiridos.

-Dindmica do dia:

Brincadeira: Solicitar que as criancas facam um desenho respondendo a

pergunta: O que é Pilates? Em seguida, entregar o desenho que cada um

realizou na primeira sessao e comparar as diferengas.

-Tempo: 15 minutos

Sequéncia dos exercicios:
Bridging.
Book opening



Single Leg Stretch
Rolling like a ball
Swan

Swimming

Quadruped

Mermaid

Spine Stretch Forward

Standing roll down

Numero de repeticbes por exercicios:

10-12

Materiais:

8 folhas sulfites.

4 caixas de giz de cera de 12 cores.
9 colchonetes.
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APENDICE E - Modelo de devolutiva aos participantes do Projeto Pilates

Projeto de pesquisa: “EXERCiCIOS DO METODO PILATES EM
SOLO: EFEITOS NO ALINHAMENTO, CONTROLE POSTURAL,
SISTEMA RESPIRATORIO E NA QUALIDADE DO SONO EM
CRIANCAS SAUDAVEIS”

Menor:
1° avaliacdo Fisioterapéutica realizada nos dias e
2° avaliagéo Fisioterapéutica realizada nos dias e

Interpretacdo das avaliacoes

Peso e altura

Idade:

Altura:

Peso: (Interpretacéo, conforme a Organizagdo Mundial de Salde).
Avaliacao Postural

Fotografias analisadas do pré e pds intervencao;

Na avaliacao postural foi possivel observar: (descri¢do da interpretacao).

Teste de flexibilidade

Teste Referéncia Resultado da 1° Resultado da 2° avaliacédo
avaliacao
Banco de Quanto maior a distancia em
Wells cm, melhor a flexibilidade
Teste do 3° Quanto menor a distancia
dedo ao solo em cm, melhor a
flexibilidade
Conclusao:

Questionario de Habitos de Sono das Criancas
- Tempo total de sono =

- Qualidade do sono: interpretacdo e analise dos pontos positivos e 0s que nao
apresentaram mudancgas com a intervencao.

Mobilidade toracoabdominal




Exemplo:
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- Com o Pilates houve melhora da mobilidade abdominal (umbilical), porém ainda

contrai 0 abdémen na inspiracdo (ao puxar o ar).

Forca Muscular Respiratéria

Exemplo:

- Com o Pilates houve melhora na forca muscular expiratoria. Esta abaixo do esperado
para idade e sexo na forca muscular inspiratoria, PI= % do predito; e adequado para

expiratoria, PE= % do predito.

Equilibrio estatico

Teste

Referéncia

Resultado da 1°
avaliagdo

Resultado apos 28
sessoOes de Pilates

Teste de alcance
anterior (braco
dominante)

dindmico

Quanto maior a distancia em
cm, melhor o equilibrio

Teste de alcance
lateral direita

dindmico

Quanto maior a distancia em
cm, melhor o equilibrio

Teste de alcance
lateral esquerda

Quanto maior a distancia em
cm, melhor o equilibrio

dindmico
Concluséo:
Arco Plantar
Instrumento Referéncia Resultado da 1° Resultado apos 28
avaliacao sessOes de Pilates
Plantigrafia O arco do pé Pé direito= Pé direito=
normal é mais

eficiente para
absorver impacto

Pé esquerdo=

Pé esquerdo=




Plano

Conclusao:

Pressao plantar

Normal

Cavo
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Instrumento Referéncia Resultado da 1° Resultado apos 28
avaliacao sessOes de Pilates
Plantigrafia 35a40% de Pé direito- Pé direito-
pressdo plantar Antepé~> % Antepé-> %
deve ser distribuida | Retrope> % Retropé—> %
no antepé e 55 a
60% no retropé. Pé esquerdo- Pé esquerdo-
Antepé~> % Antepé-> %
Retropé—> % Retropé—> %
Concluséo:

Devolutiva em relacdo a Fisioterapia

Exemplo:

“Sugere-se que além das atividades de exercicio fisico na escola, que seja incentivado a
realizar alguma prética esportiva de carater recreativo, ou mesmo brincadeiras e jogos,
nos periodos livres e nos finais de semana, o que ajudaria a melhorar a flexibilidade,
habitos de sono, for¢ca muscular respiratoria, equilibrio, e pressao plantar.

Além disso, sugere- se que a crianca seja encaminhada para a fisioterapia, para
que possa ser reavaliado, quanto a necessidade de exercicios relativos a postura, ja que
foram encontrados alguns desalinhamentos. O encaminhamento para o servico de
fisioterapia pelo SUS pode ser feito atraves da Unidade Bésica de Saude do seu bairro.

Estaremos a disposi¢@o para esclarecer eventuais davidas sobre a devolutiva.”

RESPONSAVEIS: Fabiola Unbehaun Cibinello

Telefone: (43)996505643



Jessica Caroliny de Jesus Neves

Telefone: (43) 999561749

Monica Yosino

Telefone (43)999184391

Paola Janeiro Valenciano

Telefone: (43) 96525542/ 33619028

Profa. Dra. Dirce ShizukoFujisawa

Telefone: (43) 99930034/ 33453860
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APENDICE F- Termo de concess&o de imagem

Eu

TERMO DE CONCESSAO DE IMAGEM

Jinscrito(a) no CPF sob 0 n°

, autorizo a utilizagdo da imagem do menor

para a producdo de videos e fotos, impressas ou em meio

eletronico. As imagens poderdo ser utilizadas apenas para a divulgacdo de trabalhos
académicos oriundos do projeto “EXERCICIOS DO METODO PILATES EM
SOLO: EFEITOS NO ALINHAMENTO, CONTROLE POSTURAL, SISTEMA
RESPIRATORIO E NA QUALIDADE DO SONO EM CRIANCAS
SAUDAVEIS”. Ressalto também que a identidade do menor devera ser protegida.

Estou ciente que a minha colaboragdo é espontanea e que tal cessdo ndo implicard, em

tempo algum, em nenhuma espécie de remuneracdo (atual ou futura) ou quaisquer

beneficios a mim atribuidos.

E por ser verdade o presente termo, dato assino.

Londrina, /.

ASS.

Responsavel
Ass.

Pesquisador responsavel
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ANEXOS
ANEXO A - Parecer do Comité de Etica em Pesquisa

g UNIVERSIDADE ESTADUAL DE (@@iobofiorme

ol @) = e LONDRINA - UEL
.

PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: EXERCICIOS DO METODO PILATES EM SOLO: EFEITOS NO ALINHAMENTO E
CONTROLE POSTURAL EM CRIANCAS SAUDAVEIS

Pesquisador: Fabiola Unbehaun Cibinello

Area Tematica:

Versio: 4

CAAE: 64203716.6.0000.5231

Instituigdo Proponente: CCS - Progr. de Pos-Grad. em Giéncials da Reabilitacdo
Patrocinador Principal: CCS - Progr. de Pos-Grad. em Ciéncias da Reabilitacéo

DADOS DO PARECER

Numero do Parecer: 2.683.370

Apresentagio do Projeto:

Trat-se de solicitacdo de emenda.

Objetivo da Pesquisa:

Sem alteragao.

Avaliagdo dos Riscos e Beneficios:

Sem alteracdo.

Comentarios e Consideragdes sobre a Pesquisa:

A emenda salicita inclusdo de filmagem dos exercicios do Pilates (desse projeto) para apresentac&o no dia
da defesa do mestrado/ doutorado e apenas para essa finalidade.

Salienta-se que este termo deve ser apresentado em conjunto com o TCLE aos participantes do estudo.

Consideragoes sobre os Termos de apresentagdo obrigatoria:
Apresenta termo de concessao de imagem para o responsavel pelo menor.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
N&o ha

Consideragdes Finais a critério do CEP:



Este parecer foi elaborado baseado nos documentos abaixo relacionados:
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Tipo Documento Arquivo Postagem Autor Situacdo
Informacdes Basicas|PB_INFORMACOES BASICAS 928622 23/05/2018 Aceito
do Projeto E2 pdf 21:19:53
Qutros Termo_concessao_imagem_pdf 23/05/2018 | Fabiola Unbehaun Aceito
21:.07:54 | Cibinello

Outros aditivo.docx 07/03/2017 |Fabiola Unbehaun Aceito
09:34:58 | Cibinello

TCLE/ Termos de  |tcle.docx 07/03/2017 |Fabiola Unbehaun Aceito

Assentimenta / 09:33:52 |Cibinello

Justificativa de

Auséncia

Projeto Detalhado / | projeto.docx 06/03/2017 |Fabiola Unbehaun Aceito

Brochura 10:56:06 | Cibinello

Investigador

Declaragéo de instituicao. pdf 22/02/2017 |Fabiola Unbehaun Aceito

Instituicdo e 10:54:32 | Cibinello

Infraestrutura

Cronograma Cronograma.docx 22/02/2017 |Fabiola Unbehaun Aceito
10:52:13 | Cibinello

Folha de Rosto folhaderosto_pdf 11/08/2016 |Fabiola Unbehaun Aceito
13:15:59 | Cibinello

Situagdo do Parecer:

LONDRINA, 29 de Maio de 2018

Assinado por:

Alexandrina Aparecida Maciel Cardelli

LONDRINA

Aprovado

Necessita Apreciagao da CONEP:
Nao

Endereco: LABESC - Sala 14

Bairro: Campus Universitario

UF: PR Municipio:
Telefone:  (43)3371-5455

{Coordenador)

CEP: 86.057-970

E-mail:

cep268@uel.br
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ANEXO B - Registro Brasileiro de Ensaios Clinicos

REGISTRO BRASILEIRO DE

@ Ensaios Clinicos

NOTICIAS | SOBRE | AJUDA | CONTATO

HOME / ENSAIOS REGSTRADOS /

RBR-8t5p7d

USUARIO

[

... | Esqueceuasenha?
| B s

PT | ES | EN

BUSCA AVANCADA

Exercicios do Método Pilates em Solo: efeitos no alinhamento e controle postural em criangas

saudaveis
Data de registro: 23 de Maio de 2017 as 21:47
Last Update: 3 de Julho de 2017 as 09:46

Tipo do estudo:

Intervencdes

Titule cientifico:

Exercicios do Método Pilates em Solo:
efeitos no alinhamento e controle pastural

em criancas saudaveis

Identificagdao do ensaio
Himero do UTH: U1111-11%6-6175

Titulo plblico:

Exercicios do Método Pilates em Solo:

efeitos na postura e equilibrio em criancas

Acronimo cientifico:

Exercises of the Mat Pilates Method: efects
on alignment and postural control in healthy

children

Exercises of the Mat Pilates Method: efects

on posture and postural control in children



Acrénimo pablico:

Identificadores secundarios:

64203716.6.0000.5231

Orgio emissor: Plataforma Brasil

1.974.5%6
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E':Jrgiu:u emissor: Comité de Etica em Pesquisa Envolvendo Seres Humanos Universidade Estadual de Londrina

Patrocinadores

Patrocinador primdrio: Universidade Estadual de Londrina

Patrocinadores secundarios:

Instituicdo: Universidade Estadual de Londrina

Fontes de apoio financeiro ou material:

Instituicdo: Coordenacdo de Aperfeigoamento de Pessoal de Mivel Superior

Condigdes de saude

Condigbes de saide ou problemas:

movimento;atividade motoroa; desempenho

psicomotor; crianca

Descritores gerais para as condigbes de satide:

Z00-Z99: XX - Fatores que influenciam o
estado de salide e o contato com os

senicos de salde

Descritores especificos para as condigbes de satde:

G07.568: Movimento

movement; motor activity,psychomotor

performance; child

Z00-Z99: XX - Factors influencing health

status and contact with health services

G07.568: Movimiento G07.568: Movement
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F01.145.632: Atividade Motora F01.145.632: Actividad Motora F01.145.632: Motor Activity

F02.808: Desempenho Psicomotor F02.808: Desempefio Psicomotor F02.808: Psychomotor Performance

M01.060.406: Crianca M01.060.406: Nifio M01.060.406: Child

Intervencgoes

Categorias das intervencdes
Other

Intervengbes:

Grupo experimental: 30 criancas. A
intervencao consistira em exercicios do
método Pilates em solo e tera duracio de
14 semanas, duas vezes por Semana com
duragio de 50 minutos, totalizando 28
sessbes. Grupo controle: 30 criancas
ficardo sem tratamento durante 14
semanas, periodo em que o grupo
experimental estara participando do Pilates
em solo. Porém, finalizado a intervencao
com o grupo experimental, ambos os
grupos, experimental e controle realizardo a
avaliacio e, entdo, o grupo controle ird
participar do programa de intervencio por
meio dos exercicios do método Pilates em
solo com o mesmao protocalo e rigar

elaborado para o grupo experimental.

Descritores para as intervengbes:

Experimental group: 30 children. The
intervention will consist of exercises ofthe
Pilates method in soil and will last 14
weeks, twice a week with duration of 50
minutes, totaling 28 sessions. Control
group: 30 children will be untreated for 14
weeks, during which time the experimental
group will be paricipating in Pilates in soil.
However, after the intervention with the
experimental group, both groups,
experimental and contral will perform the
evaluation, and then the control group will
participate in the intervention program using
the Pilates method in soil with the same
protocol and rigor elaborated for the

experimental group.



E02.779.474: Técnicas de Exercicio e de E02.779.474: Técnicas de Ejercicio con
Movimento Movimientos
Recrutamento

Situacdo de recrutamento: Recruiting

Pais de recrutamento

Brazil

Data prevista do primeiro recrutamento: 2017-05-25

Data prevista do dltimo recrutamento: 2017-07-25
Tamanho da amostra alvo: Género para inclusio:
60

Critérios de incluséo:

Os critérios de inclus3o serdo criancas com
idade entre oito a 12 anos; ndo ter
conhecimento prévio do Método Pilates; ter
disponibilidade de tempo para a
participacdo no estudo; ndo realizar ou ser
participante de programa de exercicios nos
Ultimos seis meses, além da educacio
fisica na escola; serresidente em Londrina
ou regido; saudavel e com desenvalvimento
tipico; consentimento dos pais ou
responsaveis por meio da assinatura do

termo livre e esclarecido.

Idade minima para inclusio:

8Y

12y

Inclusion criteria will be children aged eight
to 12 years; not having prior knowledge of
the Pilates Method; availability of time for
study participation; not perfarming or
participating in an exercise pragram in the
last six months, in addition to physical
education at school; be residentin Londrina
ar region; be healthy and with typical
development; consent of the parents or
guardians through the signing of the free

and informed term.

144

|ldade maxima para inclusio:



Critérios de exclusao:
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Serdo excluidas as criancas gue Children with chronic dizeases will be
apresentarem doencas crinicas; excluded; musculoskeletal involvement of
comprometimentos musculoesqueléticos the spine, upper and lower limbs; previous
de coluna, membros superiores e surgeries ar that may interfere with the
inferiores; cirurgias prévias recentes ou gue evaluated aspects; inability to maintain
possam interferir nos aspectos avaliados; ornthostatic position; with physical and / or
incapacidade de manter a posicio sensorial deficit; complaint of dizziness or
ortostatica; com déficit fisico efou sensorial; vertigo; attention deficit or comprehension;
queixa de tontura ou vertigem; déficit use of continuous medication.

atencio ou de compreensio; uso de

medicamento continuo.

Tipo do estudo

Desenho do estudo:

Ensaio clinico de tratamento, randomizado-

controlado, paralelo, unicego, com dois

bracos.
Programa de acesso Enfoque do
expandido estudo
Nenhum Prevention
Desfechos

Desfechos primarios:

Melhaora na Alinhamento Postural verificada
por meio da fotogrametria a partir da
constatacdo de umavariacio de pelo
menos 5% nas medicies 2 semanas pré e

2 semanas apds aintervencio.

Clinical trial of treatment, randomized-

controlled, parallel, single-blind, with twao

arms.
Desenho da Nimero de Tipo de Tipo de Fase do
intervengio bragos mascaramento alocagio estudo
Parallel 2 Single-blind Randomized- MIA

controlled

Improvement in Postural Alignment verified
by photogrammetry from the observation of
avariation of at least 5% in the
measurements 2 weeks before and 2

weeks after the intervention.



Desfechos secundarios:

Melhaora na Flexibilidade muscular
verificada pelo teste da distdncia do 3° dedo
ao solo e pelo teste de sentar e alcancar no
banco de Wells a partir da constatacio de
uma variacio de pelo menos 5% nas
medicfies 2 semanas pré e 2 semanas
apds aintervencao.

Melhora no Controle postural estatico
verificada pela plataforma de forca a partir
da constatacdo de uma variacio de pelo
menos 5% nas medicies 2 semanas pré e
2 semanas apds a intervencio.

Melhora no Controle postural dindmico
verificado pelo teste de alcance anterior e
lateral a partir da constatagio de uma
variagio de pelo menos 5% 2 semanas pré
g 2 semanas apds a intervencio.

Melhora na Distribuicio da press3o plantar

estatica verificada pela baropodometria a
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Improvement in muscle flexibility verified by
the distance test of the 3rd finger to the
ground and by the sit and reach test in the
Wells bank from the observation of a
variation of at least 5% in the
measurements 2 weeks before and 2
weeks after the intervention.

Improvement in static postural control
verified by the force platform from the
observation of a variation of at least 5% in
the measurements 2 weeks before and 2
weeks after the intervention.

Improvement in dynamic postural control
verified by the anterior and lateral range test
from the observation of a variation of at least
5% 2 weeks before and 2 weeks after the
intervention.

Improverment in the distribution of static

plantar pressure verified by baropodometry



partir da constatacio de uma variacao de
pelo menos 5% nas medicies 2 semanas
pré e 2 semanas apds a intervencio.
Melhora na Impressao plantar verificada
pelo plantigrafo a partir da constatacio de
uma variacio de pelo menos 5% nas
medicfies 2 semanas pré e 2 semanas
apds aintervencio.

Melhora na Mobilidade toracoabominal
verificada pela Cirtormetria a partir da
constatacio de uma variagcio de pelo
menos 5% nas medicbes 2 semanas pré e
2 semanas apds a intervencio.

Melhora na Forga muscular respiratdria
verificada pela Manovacuometria a partir da
constatacdo de uma variacdo de pelo
menos 5% nas medicies 2 semanas pré e
2 semanas apds a intervencio.

Melhora na Qualidade do sono verificada
pelo Questionario de Habitos de Sono das
Criancas (CSHQ-PT) a partir da

constatacdo de uma variacdo de pelo

from the observation of a variation of at least
5% in the measurements 2 weeks before
and 2 weeks after the intervention.
Improvement in plantar imprint verified by
the planter from the observation of a
variation of at least 5% in the
measurements 2 weeks before and 2
weeks after the intervention.

Improvement in thoracoabdominal mobility
verified by Cirtometria from the observation
of a variation of at least 5% in the
measurements 2 weeks before and 2
weeks after the intervention.

Improvement in respiratory muscle strength
verified by Manovacuometry from the
observation of avariation of atleast 5% in
the measurements 2 weeks before and 2
weeks after the intervention.

Improvement in Sleep Quality verified by the
Children's Sleep Habits Questionnaire
(CSHQ-PT) from the observation of a

variation of at least 5% in the



menos 5% nas mediges 2 semanas pré e
2 semanas apds a intervencao.

Melhora na Qualidade do sono verificada
pelo Questionario de Habitos de Sono das
Criancas (CSHO-PT) a partir da
constatacio de uma variacio de pelo
menos 5% nas medices 2 semanas pré e

2 semanas apds a intervencao.

Contatos

Contatos para questdes publicas

Home completo: Fabiola Unbehaun Cibinello
Endereco: Alphaville Londrina 2, Lote Q40
Cidade: Londrina / Brazl

CEP: B&055-776

Fone: +55 (43) 99650-5643
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the measurements 2 weeks before and 2
weeks after the intervention.

Improvement in Sleep Quality verified by the
Children's Sleep Habits Cluestionnaire
[CSHQ-PT) from the ocbservation of a
variation of at least 5% in the
measurements 2 weeks before and 2

weeks after the intervention.

Nome completo: Jessica Caroliny de Jesus Meves
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ANEXO C — Normas de formatacdo da revista “The Journal of Bodywork and

Movement Therapies”

The Journal of Bodywork and Movement Therapies brings you the latest
therapeutic techniques and current professional debate. Publishing highly
illustrated articles on a wide range of subjects this journal is immediately
relevant to everyday clinical practice in private, community and primary health
care settings.

Aims and Scope

Please see this page for detailed information:

https://www.bodyworkmovementtherapies.com/content/aims

Presentation of typescripts

Your article should be double spaced with a margin of at least 3cm.

Papers should be set out as follows, with each section beginning on a separate
sheet: title page, abstract, text, acknowledgements, references,
tables, and captions to illustrations.

You should give a maximum of four degrees/qualifications for each author
and the current relevant appointment.

The abstract should be structured and no more than 250 words in length. It

should follow the appropriate structure for your study type (eg. Randomized

Controlled Trial; Systematic Review, etc) as laid out in the scientific reporting
guidelines on https://www.equator-network.org/ . If in doubt, use the generic

structure: Introduction; Method; Results; Discussion; Conclusion.

Contact details for submission
Text

Headings should be appropriate to the nature of the paper. The use of headings
enhances readability. Three categories of headings should be used:

*major ones should be typed in capital letters in the centre of the page and
underlined

*secondary ones should be typed in lower case (with an initial capital letter) in
the left hand margin and underlined

*minor ones typed in lower case and italicized


https://www.bodyworkmovementtherapies.com/content/aims
https://www.equator-network.org/
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Do not use 'he’, 'his', etc. where the sex of the person is unknown; say 'the
patient', etc. Avoid inelegant alternatives such as 'he/she’. Avoid sexist
language.

Avoid the use of first person ('I' statements) and second person (‘you'
statements). Third person, objective reporting is appropriate. In the case of
reporting an opinion statement or one that cannot be referenced, the rare use of
'In the author's opinion?' or 'In the author's experience?.' might be appropriate.
If in doubt, ask the editor or associate editor for assistance.

Acronyms used within the text are spelled out at the first location of usage and
used as the acronym thereafter. For example, 'The location of a central trigger
point (CTrP) is central to a taut fiber. The CTrP is palpated by......'

Single quotation are used to express a quote marks (Matthews (1989)
suggests, 'The best type of?') while double quotation marks are used for a
guote within a quote or to emphasise a word within a quote.

Promotion of self, seminars or products is inappropriate. Reference to a
particular product as it applies to the discussion, particularly where valid
research of the product or comparison of products is concerned, can be
included as long as a non-promotional manner is used.

Structure

We expect authors to follow the scientific reporting guidelines for their study
type, as found on https://www.equator-network.org/ . Editors and reviewers will
look for evidence of their use in submitted manuscripts. This will affect editorial
decisions.

All full-length submissions should include a final section entitled "Clinical
Relevance". This should contain between 2-5 bullet points highlighting the
immediate usefulness and/or implications of the study's findings for clinicians.
Submissions that omit this feature will be returned for correction.

llustrations

The journal is fully illustrated throughout. Please give consideration at an early
stage of writing your paper to the illustrations which will enhance and develop
the text. It is the author's reponsibility to provide all the illustrations for the
paper. However, following discussion with the Editor, Journal of Bodywork &
Movement Therapies may undertake (at no expense to the author) redrawing
from supplied references figures. Additionally Journal of Bodywork & Movement
Therapies has access, at no cost to the author, to illustrations appearing
elsewhere in Elsevier imprint books and journals. Full source files should be
supplied at submission. Label each figure with a figure number corresponding to
the order it appears within the article (i.e., Figure 1, Figure 2). Ensure that each


https://www.equator-network.org/
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illustration is cited within the text (‘'see Figure 1') and that a caption is provided.
Reference style

The accuracy of references is the responsibility of the author. This includes not
only the correct contextual use of the material, but also the citation itself. In the
text your reference should state the author's surname and the year of
publication (Smith 1989); if there are two authors you should give both
surnames (Smith & Black 1989). When a source has more than two authors,
give the name of the first author followed by ‘et al'. (Smith et al 1989). No
commas are used between the name and date. It is important to verify the
correct and full title, the full authorship, and all other reference details with the
original source (book, journal, etc.,) or through a service, such as Medline or
ScienceDirect.

A list of all references in your manuscript should be typed in alphabetical order,
double spaced on a separate sheet of paper. Each reference to a paper needs
to include the author's surname and initials, year of publication, full title of
the paper, full name of the journal, volume number and first and last page
numbers. The names of multiple authors are separated by a comma with each
appearing as surname followed by initials. The date is placed after the author's
name(s), not at the end of the citation.

Here are examples:
Cleary C, Fox JP 1994 Menopausal symptoms: an osteopathic investigation.
Complementary Therapies in Medicine 2: 181-156

References to books should be in a slightly different form:

Chaitow L 1996 Muscle Energy Techniques. Churchill Livingstone, Edinburgh
Hicks CM 1995 Research for Physiotherapists. Churchill Livingstone, Edinburgh
When citing a paper that has a digital object identifier (doi) please use the
following style:

Liebenson C 2000 Sensory motor training. Journal of Bodywork and Movement
Therapies 4: 21-27. https://doi.org/10.1054/jbmt.2000.0206

References to Datasets: [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/xwj98nb39r.1.

Page charges

This journal has no page charges.

g Before You Begin
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Ethics in publishing

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

Studies in humans and animals

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. The manuscript should be in line with the Recommendations
for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical
Journals and aim for the inclusion of representative human populations (sex,
age and ethnicity) as per those recommendations. The terms sex and

gender should be used correctly.

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. The sex of animals must be indicated, and where appropriate, the
influence (or association) of sex on the results of the study.

Declaration of interest

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.

If publication is an academic requirement of the author's institution, this should
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https://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing/
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be stated in the Conflict of Interest statement and in the Cover Letter.
Submission declaration

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.

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).

Use of inclusive language

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’).

Author contributions

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

Changes to authorship

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


https://www.elsevier.com/authors/journal-authors/policies-and-ethics
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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.

Copyright

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.

Role of the funding source

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
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156

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.

Open access

Please visit our Open Access page for more information.

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 Author Services.

Informed consent and patient details

Studies on patients or volunteers require ethics committee approval and
informed consent, which should be documented in the paper. Appropriate
consents, permissions and releases must be obtained where an author wishes
to include case details or other personal information or images of patients and
any other individuals in an Elsevier publication. Written consents must be
retained by the author but copies should not be provided to the journal. Only if
specifically requested by the journal in exceptional circumstances (for example
if a legal issue arises) the author must provide copies of the consents or
evidence that such consents have been obtained. For more information, please
review the Elsevier Policy on the Use of Images or Personal Information of
Patients or other Individuals. Unless you have written permission from the
patient (or, where applicable, the next of kin), the personal details of any patient
included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Submission

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.

Please submit your article here
Highlights

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

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

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 aaaal].

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.

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
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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.

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-bodywork-and-
movement-therapies

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

Data visualization

Include interactive data visualizations in your publication and let your readers
interact and engage more closely with your research. Follow the

instructions here to find out about available data visualization options and how
to include them with your article.

u After Acceptance

Online proof correction

To ensure a fast publication process of the article, we kindly ask authors to
provide us with their proof corrections within two days. 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 guestions 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.
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Offprints

The corresponding author will, at no cost, receive a customized Share

Link providing 50 days free access to the final published version of the article
on ScienceDirect. The Share Link can be used for sharing the article via any
communication channel, including email and social media. For an extra charge,
paper offprints can be ordered via the offprint order form which is sent once the
article is accepted for publication. Both corresponding and co-authors may
order offprints at any time via Elsevier's Author Services. 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.
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ANEXO D — Normas de formatagcdo da revista “Motriz- Revista de Educacao

Fisica”

INSTRUCTIONS TO AUTHORS

Important information for authors:

« Only English manuscripts are accepted.

« To verify originality, all the manuscripts will be checked by originality
detection service using the Software ithenthicate, crossref similarity
check. If evidence of plagiarism is found before the reviewing
process, the manuscript will be rejected and a letter to the
corresponding author will be sent. If the evidence of plagiarism is
found after acceptance, or even after publication of the paper, the
authors will be offered a chance for rebuttal. If the arguments are
found to be not satisfactory, the article will be retracted. The final
decision will be made by the Editor-in-Chief.

e Motriz Journal uses a single-blind review system;

o After acceptance and production process, a PDF file will be sent by
e-mail to the corresponding authors for reading proof.

e The editor-in-Chief detains the final decision concerning the
acceptance or rejection of the submitted manuscripts.

« After the manuscript has been accepted, addition, removal or
rearrangement of author will be not allowed. If the corresponding
author would like to change authorship during reviewing process, it
must be included a confirmation from the author being added or
remove;

e Publication fee: from July 2019 onwards, Motriz Journal will charge
a publication fee for its maintenance even though the Journal
receives subsidies from Public Institution, the financial support is not
sufficient for production of the Journal. Given that, the authors (or
your Institution) have certain rights to reuse the published work. The
amount charged is described below.

e Preprints: From now on, Motriz: J. Phys. Ed. is accepting
manuscripts previously deposited on preprint servers. Preprints
manuscript will undergo the same review process as the non-preprint
manuscript. The authors will pay the publication fee- without
exception- similar to the non-preprint manuscript:

Some conditions are required for preprint manuscripts:

a. Disclose at first submission that a manuscript has been posted to
a preprint server;

b. Provide a link to the preprint version of the article;

c. Once the article has been published, a link from the preprint server
to the Journal’s website must be provided.
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Organization of the manuscript:

Present your manuscript in the order below (TEMPLATE MOTRIZ):

1. First Page:

« title: First letter capitalized, subsequent letters in lower case. Avoid
abbreviations.

e Short title.

o All authors name, orcid and affiliations. If necessary, use
superscripted numbers after the author's name to distinguish
affiliations

e Author to whom proofs and correspondence should be sent,
including name, mailing address, and e-mail address.

2. A structured abstract has to be submitted for all types of articles. No more
than 250 words with the following headings: Aims; Methods; Results; and
Conclusion.

3. Main text: Manuscript should include the following sections: Abstract,
Introduction, Methods (insert the process number of Ethics Committee),
Results, Discussion, and Conclusions. The manuscript shall be double-
spaced, Times font, size 12 pt., text left justified, with number of pages
limited as the sections above. Page margin size is 2.5 cm top, bottom, left
and right sides. Figures and Tables must be inserted at the end of the
manuscript, properly numbered and labeled. If the manuscript is approved,
a jpg or tiff file for each figure will be requested. Each page must be
numbered, with lines numbered in order to facilitate the review process.

It is mandatory to insert the process number of Ethics Committee in
the methods section as well as to insert the official statement as a
suplemmentary file in the system during submission process).

Reference style

The abbreviated title of Motriz Journal is Motriz: J. Phys. Ed., which
can be used in citations, footnotes and in the list of references. eISSN:
1980-6574.

Text

Use Arabic numerals in the text in numerical order superscript separated by
comma 1,2,3,4,5,6. The authors can be referred to, but the reference
number(s) must always be given. Example: '...as demonstrated®® . Engles
and Jones? obtained a different ...’

Reference list
At the end of the paper in the same order in which they were cited in the
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text, the complete reference with author(s) name(s), journal title/book title,
chapter title/article title, year of publication, volume number/book chapter
and the pagination must be present.

From September 2020 onwards, there is a maximum number of references,
as showing below:

Original article (short paper) and brief communication: 20
Original Article (Full paper): 40

Mini-review and Systematic Review: 60

Protocol design and ideas research exchange and Case report: 15

Please follow the examples below to format the references of your
manuscript.

Examples:

ARTICLES

1. Cayres SU, de Lira FS, Machado-Rodrigues AM, Freitas Junior IF,
Barbosa MF, Fernandes RA. The mediating role of physical inactivity on the
relationship between inflammation and artery thickness in prepubertal
adolescents. J Pediatr. 2015;166(4):924-9.

If the work you need to reference has more than six authors, you should list
the first six authors,
followed by ‘et al.”:

2. Antunes M, Christofaro DG, Monteiro PA, Silveira LS, Fernandes RA,
Mota J, et al. Effect of concurrent training on gender-specific biochemical
variables and adiposity in obese adolescents. Arch Endocrinol Metab.
2015;59(4):303-9.

BOOK: PRINT
3. Zanesco A, Puga G, editors. Doengas cardiometabdlicas e exercicios
fisicos. Ed. Rio De Janeiro, Revinter, 2013.

CHAPTER BOOK

4. Santos DM, Pesquero JL. Exercicio fiisico e Sistema renina-
angiotensina. In: Doencas cardiometabdlicas e exercicios fisicos. Rio de
Janeiro, Revinter; 2013. p. 69-80.

e-BOOK: ONLINE/ELETRONIC

5. Simons NE, Menzies B, Matthews M. A Short Course in Soil and Rock
Slope Engineering. London: Thomas Telford Publishing; 2001. Available
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Use of DOI is highly encouraged.
Proofs

All manuscripts will undergo some editorial modification, so it is important to
check proofs carefully.The corresponding author will be sent an email
asking them to check their proofs. The email will either have a link for
authors to access their PDF proofs online, or will have a PDF proof
attached.

To avoid delays in publication, proofs should be checked and returned
within 2 working days. The preferred method of correction is by annotated
PDF. Extensive changes to the text may be charged to the author.

Guiding Principles for Research Involving Animals and Human Beings
Animal research:

Research involving animals must adhere to Guiding Principles in the Care
and Use of Animals in Research in agreement with the Brazilian Council for
using animal in research (CONCEA/BR) and a statement of protocol
approval from a Local Committee must be included in the Methods section
of the manuscript. Studies involving surgeries or other painful procedures
must include an explanation of steps taken to mitigate pain and distress,
including the types and dosage of anesthetics and post-operative
analgesics that were used.

Human Studies

Protocols involving human subject (healthy or not) must be reviewed and
approved by a research Ethics Committee prior to starting the study, and
participants must provide written informed consent as stated by Brazilian
Council of Ethics in research with human subject (CONEP/BR). These two
statements must be affirmed in the Methods section of the manuscript.

All the procedures should be conducted according to high standards of
safety and ethics. We reserve the right to refuse the manuscript, if the
authors fail to provide ethical information during submission process.
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To ensure these requirements, it is essential that submission
documentation is complete with the three required documents:

1. Approval of Institutional Ethics Committee:
http://ib.rc.unesp.br/Home/Departamentos47/EducacaoFisica/quiding
-principles-for-research-involving-animals-and-human-beings.pdf

2. Declaration of conflict of interest:
http://ib.rc.unesp.br/Home/Departamentos47/EducacaoFisica/disclos
ure-of-potential-conflict-of-interest.docx

3. Journal Publishing Agreement signed by the corresponding author
on behalf of co-authors:
http://ib.rc.unesp.br/Home/Departamentos47/EducacaoFisica/authors
-agreement.docx

These supplementary files must be attached in the Motriz electronic system.

Publication Fee

Accepted articles from July 2019 onwards, the fee values will be BRL
450,00 or US dollars 250.00) for original articles, reviews and comments,
and BRL 250,00 or US dollars 150.00 for brief communication or
methods. No charges will be applied for submission. Motriz will provide to
the authors the required proof of payment for requesting reimbursement
from their home institutions, graduate programs or support of research
agencies.

Peer review process

An original manuscript submitted for publication will be submitted to the
review process as long as it fits the following criteria:

\ the study was not previously published, nor has been submitted
simultaneously for consideration of publication elsewhere;

\ all persons listed as authors approved its submission to Motriz;

\ any person cited as a source of personal communication has approved
the quote;

\ the opinions expressed by the authors are their exclusive responsibility;
\ the author signs a formal statement that the submitted manuscript
complies with the directions and guidelines of Motriz.

The Editor-in-Chief and Associate Editors will make a preliminary analysis
regarding the appropriateness, quality, originality and written style/grammar
of the submitted manuscript. The editors reserve the right to request
additional information, corrections, and guideline compliance before they
submit the manuscript to the "ad-hoc" review process.

Minor changes in the text may be made at the discretion of the Editors-in-
Chief and/or Associate Editors. Changes can include spelling and grammar
in the chosen language, written style, journal citations, and reference
guidelines. The author is notified of changes at any point of the review
process, or during the paper production for publication. The final version is
available to the author for his or her approval before it is published.
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Motriz uses "ad-hoc" reviewers, who volunteer to analyze the merit of the
study. Two or more reviewers are consulted in a single-blind process.
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Authors are notified by e-mail when their submission has been accepted (or

rejected).

Important: The Motriz Editorial Board believes that majority of research
authors who submit manuscripts to this journal expects positive and high

quality reviews of their peers. In addition, this board expects that all authors

who consider submitting a manuscript, have already submitted, or have a
paper recently published in Motriz must act, upon invitation, as "ad hoc"

reviewer of manuscripts submitted to this journal.

Published manuscripts are entirely the responsibility of the authors and do
not reflect opinions or personal views of Motriz Journal editors or associate

editors.

Archiving
Motriz utilizes the LOCKSS system to create a distributed file system

among participating libraries and allows them to create permanent archives

of the journal for the preservation and restoration of files.
href="http://lockss.stanford.edu/"

Motriz publishes the following articles/categories:

o Editorial: Editor-in-Chief or Guest Editor of Motriz Journal are
responsible to write this Editorial section

e Mini-review: Mini-review is based on personal invitation or when

appropriate may be submitted without prior invitation. It is
recommended a word text with eighteen pages mostly, with a

structured abstract and no more than forty references. The abstract
must contain no more than 250 words with the following headings:

Aim; Methods; Results; and Conclusion.

e Original articles: Includes full paper (over 10 printed pages) and
short paper (equal or under 10 printed pages). Articles in these
categories are the results of empirically- or theoretically-based
scientific research, which employ scientific methods, and which
report experimental or observational aspects of Exercise Sciences,

such as clinical, basic research, psychological or social

characteristics. Descriptive analyses or data inferences should
include rigorous methodological structure as well as sound theory.
e Case report: An article that describes and interprets an individual
case, often written in the form of a detailed story. This category of
paper includes original and unique descriptions of practical that

relate to the Journal's areas of interest. They can include
experimental studies, clinical or controlled trials, pedagogical

experiences. The article must be supported by methodologically
appropriate evidence. Human or animal studies must comply with

official Ethics Committee standards.

e Invited paper and award paper: This category includes invited

papers from authors with outstanding scientific credentials.


http://lockss.stanford.edu/
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Nomination of invited authors is at the discretion of the Motriz
Editorial Board. Motriz also publishes award papers selected by the
scientific committee of the International Congress of Human
Movement Sciences and the Sdo Paulo Symposium of Physical
Education. These papers appear in one issue every two years.

e Special issue: Invited Guest Editors are responsible for Special
Issue (SI) who has expertise in the topic of the Sl. SI should
comprise of approximately 12-15 articles with relevance to a wide
international and multidisciplinary readership. Sl also includes
abstracts of oral and poster presentations, approved by the Scientific
Committee of the International Congress of Physical Education and
Human Movement and the S&o Paulo Symposium of Physical
Education. The Supplemental Issue appears once every two years.
Proceedings of others conference meeting may also be published
with a publication fee.

e Videos Research: Videos demonstrating cutting edge of Exercise
Sciences and scientific results as well as clinical cases are very
welcome to Motriz Journal. The video research has to be high-quality
demonstrations of procedure in Exercise Sciences allowing easy
comprehension of the information. Additional concise manuscripts to
each video detail the procedures and the findings in a bullet point
style are accepted. The length of the video should be 3-5 min.
Human or animal studies must comply with official ethics committee
standards.

« Protocol design and ideas research exchange: This session aims
to publish protocols design from leading experts in exercise/training
field. The main goal is to share the best methods to answer
guestions in Exercise Science either in human studies or
experimental models. The authors should give full information of the
design protocol addressing advantages and limitations of the
methods. The merit/originality of the article will be externally peer-
reviewed. The main audience of this session is young researchers
and beginners in Exercise Science, thus only protocols that have
research applications will be published.

e Systematic review: A systematic review is now accepted for
submission in the Motriz Journal. This section is based on research
studies examining critically data from the literature focusing on a
specific topic area.

e Brief communication: This type of article should not exceed 1,000
words excluding references, and should consist of title page,
abstract, introduction, conclusion, and references. We recommend
no more than 20 references.

Features Topics Including:

e Acute and chronic effects of exercise in health
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Adaptive Sports

Adventure sports and leisure

Economics and health in exercise science

Epidemiology

Exercise and bone health

Exercise Physiology

Lipid Metabolism

Neural Control of movement

Pediatrics

Sport Humanities (including the perspectives of history, pedagogy,
sociology, philosophy, cultural anthropology, olympism, physical
education theory)

Sports Coaching

Sports training
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