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RESUMO

A Danca potencia a ocorréncia de lesGes, sendo mais frequentes
no membro inferior. O Método de Pilates requer estabilidade do
centro, controlo muscular, postura e respiragao, o que contribui
para um melhor alinhamento corporal, diminui¢ao da dor e para
a prevencdo de lesdes. O objetivo foi determinar os efeitos de
um programa do Método de Pilates na estabilidade do centro, no
alinhamento postural e na dor em bailarinos profissionais, com
o intuito de prevenir lesdes no membro inferior. Seis bailarinas
profissionais realizaram uma intervencdo do Método de Pilates,
com a duracgao de 10 semanas. Realizaram-se dois momentos de
avaliacdo antes do programa de intervencao e dois apds o pro-
grama de intervencgao. As varidveis estudadas foram: a estabili-

53



54

dade do centro através da eletromiografia; o alinhamento pos-
tural do joelho, através da, medi¢do do angulo Q; e a dor através
do questionario nordico musculo-esquelético. No alinhamento
do joelho existiram diferencas significativas (variagdes de 0,781¢
a esquerda e 1,185¢9 a direita), consideradas variacGes angulares
normais. Na estabilidade do centro e na dor ndo se verificaram
diferencas. O Método de Pilates parece ndo surtir efeitos na es-
tabilidade do centro, na dor, no alinhamento postural do joelho,
com o intuito de prevenir lesdes.

Palavras-chave: Exercicio Fisico, Eletromiografia, Dor, Alinham-
ento Postural, Danga

Dance potentiates the occurrence of lesions, more frequently in
lower limb. The Method of Pilates needs stability of the center
giving focus to muscular control, posture and breathing, which
contribute to a better corporal alignment and prevention of in-
jury. The purpose of this study was to determine the effects of
Pilates Method in the center stability, postural alignment and
pain in dancers with the goal of preventing injuries in lower limb.
METHODS: Six female dancers have done a intervention of Meth-
od of Pilates, during 10 weeks. They have done two evaluations
before the intervention and another two after that. The variables
that have been studied were: stability of the center with surface
electromyography; postural alignment of the knee with Q-angle
measure and pain with Nordic Musculoskeletal Questionnaire
assessment. For knee postural alignment was found significant
results (variations of 0,7812 on the left and 1,1852 on the right),
that are considered normal angular variations. In the stability of
the center and pain weren’t found differences. The Method of Pi-
lates seems not to have effects in the center stability, in the pain,
knee postural alignment with the goal of preventing injuries.



Key-words: Exercise, Eletromiography, Pain, Postural Alignment,
Dance

A Danca é considerada uma atividade de alto risco (Bronner, Ojo-
feitimi, & Rose, 2003) devido as suas posi¢ées anti-anatdmicas
(Grego et al 2006), levando as articulacdes a posicOes extremas e
a esforcos musculares excessivos (Azevedo, Oliveira, & Fonseca,
2007; Rietveld, 2013)time loss, and patterns of musculoskeletal
injury in @ modern dance organization. STUDY DESIGN: Retro-
spective/prospective cohort study. METHODS: Injury data were
analyzed over a 5-year period, 2 years without intervention and
3 years with intervention, in a modern dance organization (42
dancers. Este facto potencia a ocorréncia de lesdes, pois conduz
a desequilibrios articulares e posturais (Meereis, Favretto, Ber-
nardi, Peroni, & Mota, 2011). As lesdes em bailarinos sdo mais
frequentes no membro inferior (Jacobs, Hincapié, & Cassidy,
2012; Rietveld, 2013)dancer, dancing, athletic injuries, occu-
pational injuries, sprains and strains, musculoskeletal diseases,
bone density, menstruation disturbances, and eating disorders
were used to search the databases. Citations were screened for
relevance using a priori criteria, and relevant studies were criti-
cally reviewed for scientific merit by the best-evidence synthesis
method. After screening, 19 articles were found to be scientifical-
ly admissible. Data from accepted studies were abstracted into
evidence tables relating to: prevalence and associated factors;
incidence and risk factors; intervention; and injury characteris-
tics and prognosis of musculoskeletal injury and pain in dancers.
Principal findings included: a high prevalence and incidence of
lower extremity, hip and back injuries; preliminary evidence that
psychosocial and psychological issues such as stress and cop-
ing strategies affect injury frequency and duration; history of a
previous lateral ankle sprain is associated with an increased risk
of ankle sprain in the contralateral ankle in dance students; fa-
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tigue may play a role in ACL injury in dancers; acute hamstring
strains in dancers affect tendon more than muscle tissue, often
resulting in prolonged absence from dance. It is concluded that,
while there are positive developments in the literature on the ep-
idemiology, diagnosis, prognosis, treatment, and prevention of
MSK injuries and pain in dancers, much room for improvement
remains. Suggestions for future research are offered.”, “author”
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“given” : “). David”, “non-dropping-particle” : “7, “parse-names” :
false, “suffix” : “” }1, “container-title” : “Journal of Dance Medicine
&amp; Science”, “id” : “ITEM-1”", “issue” : “2”, “issued” : { “date-
parts” : [ [ “2012” ] ]}, “page” : “11”, “publisher” : “J. Michael
Ryan Publishing Inc.”, “title” : “Musculoskeletal Injuries and Pain
in Dancers: A Systematic Review Update”, “type” : “article-jour-
nal”, “volume” : “16” }, “uris” : [ “http://www.mendeley.com/
documents/?uuid=099d59ac-fb6c-435d-8325-6e8987d23dab6” |
L {“id” . “ITEM-2”, “itemData” : { “DOI” : “10.1007/s10067-013-
2184-8", “ISSN” : “1434-9949”, “PMID” : “23572035", “abstract”
: “This overview is based on the over 30 years of performing arts
medicine experience of the author, an orthopaedic surgeon who
devoted his professional life entirely to the prevention, diagnos-
tics, and treatment of dancers’ and musicians’ injuries. After a
short introduction on the specific demands of professional dance
and music making, it describes some general principles of or-
thopaedic dance medicine and causes of injuries in dancers. The
relation of dance injuries with compensatory mechanisms for
insufficient external rotation in the hips is explained, as well as
hypermobility and the importance of ‘core-stability’. As a general
principle of treatment, the physician must respect the ‘passion’
of the dancer and never give an injured dancer the advice to stop

dancing. Mental practice helps to maintain dance technical ca-



pabilities. The specific orthopaedic dance-medicine section deals
with some common injuries of the back and lower extremities
in dancers. An important group of common dance injuries form
the causes of limited and painful ‘relev\u00e9’ in dancers, like
‘dancer’s heel’ (posterior ankle impingement syndrome, nomea-
damente na articulacdo do joelho (Rietveld, 2013).

A estabilidade do centro, isto é, a sinergia muscular que se es-
tabelece entre os musculos abdominais (Transverso Abdominal,
Obliquos Interno e Externo) e os musculos lombares (Multifidus)
aumenta a performance, previne lesdes e alivia a dor lombar
(Akuthota, Ferreiro, Moore, & Fredericson, 2008). Existe uma
relagdo entre a diminui¢do da estabilidade do centro e uma
maior incidéncia de lesGes do membro inferior, que é particu-
larmente importante em bailarinos (Rickman, Ambegaonkar, &
Cortes, 2012)this relationship has not been extensively discussed
in previous dance literature. Understanding the relationship be-
tween CS and injury risk is important to help reduce dance injury
incidence and improve performance. The purposes of this review
were to discuss: 1. the core and components of CS, 2. the rela-
tionship between CS and injury, 3. CS assessment techniques, and
4, future dance CS research areas. CS is the integration of passive
(non-contractile. Para além da estabilidade do centro, um alin-
hamento postural correto é crucial na prevencao de lesGes em
bailarinos (McMillan et al., 1998)with a teacher in Pilates-based
exercises (mat and Universal Reformer.

O Método de Pilates € um exercicio corpo-mente, cujo pon-
to-chave é o centro, pois todos os movimentos se iniciam a partir
dele, permitindo um equilibrio entre a musculatura abdominal e
lombar e um alinhamento postural correto (Endleman & Critch-
ley, 2008; Kuo, Tully, & Galea, 2009)repeated-measures study.
Objective. The aim of this study was to determine changes in
sagittal spinal posture in older adults during standing and sitting
after a Pilates-based exercise program. Summary of Background
Data. Pilates exercise is purported to improve posture, however,
few peer-reviewed articles are available to provide scientific sup-
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port. Most previous studies were conducted in young dancers,
and the effect of Pilates exercise on spinal posture in older adults
remained unclear. Methods. Thirty-four healthy older adults
aged over 60 years volunteered for this study. A two-dimensional
PEAK Motus motion analysis system was used to measure sagittal
spinal angles. Participants were tested on 2 occasions before the
exercise program to establish a baseline measure, and undertook
a supervised Pilates-based exercise program twice weekly for 10
weeks. Participants were tested on another 2 occasions, imme-
diately after the exercise program, and after a short-term fol-
low-up. Results. Baseline measures in both standing and sitting
postures remained unchanged except for the lumbar spine angle
in sitting. Immediately after the Pilates-based exercise program,
older adults stood with slightly decreased thoracic flexion and sat
with slightly increased lumbar extension. No significant differenc-
es were found during the follow-up period. Conclusion. The in-
dividually designed Pilates-based exercise program was feasible
for healthy older adults, and the high attendance rate supports
the suitability of the exercise program over a long period. Con-
sidering the variability of the baseline measure, small improve-
ment was only observed in the thoracic kyphosis during standing.
The long-term effect of Pilates exercise requires further investi-
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Older Adults”, “type” : “article-journal”, “volume” : “34” }, “uris”
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tedCitation” : “(Endleman & Critchley, 2008; Kuo, Tully, & Galea,
2009. Para além da estabilidade do centro, o Método de Pilates
requer forca e flexibilidade, dando especial atencdo ao controlo
muscular, a postura e a respiracao.

Recentes revisdes sistematicas constatam que o Método de Pi-
lates &, cada vez mais, sugerido para atenuar a dor lombar pois
promove a eficacia dos movimentos, a estabilidade do centro e a
performance (Aladro-Gonzalvo, Araya-Vargas, Machado-Diaz, &
Salazar-Rojas, 2013; Wells, Kolt, Marshall, Hill, & Bialocerkowski,
2014)Nursing and Allied Health Source, Dissertation and Theses;
Scopus; Sport Discus; Web of Science. STUDY SELECTION: Two in-
dependent reviewers were involved in the selection of evidence.
To be included, relevant RCTs needed to be published in the En-
glish language. From 152 studies, 14 RCTs were included. DATA
EXTRACTION: Two independent reviewers appraised the meth-
odological quality of RCTs using the McMaster Critical Review
Form for Quantitative Studies. The author(s. No entanto, mais in-
vestigacOes devem ser realizadas, uma vez que a evidéncia cienti-
fica é inconclusiva (Wells, Kolt, Marshall, Hill, & Bialocerkowski,
2013).

Os estudos existentes que analisaram a relagdo do Método de Pi-
lates com o alinhamento corporal em bailarinos concluiram que
este é responsavel por melhorias no alinhamento postural, no-
meadamente da regido superior do tronco e da pélvis, prevenin-
do lesdes (Fitt, Sturman, & McClain-Smith, 1993; Kuo et al., 2009;
McMillan et al., 1998; Parrott, 1993)repeated-measures study.
Objective. The aim of this study was to determine changes in
sagittal spinal posture in older adults during standing and sitting
after a Pilates-based exercise program. Summary of Background
Data. Pilates exercise is purported to improve posture, however,
few peer-reviewed articles are available to provide scientific sup-
port. Most previous studies were conducted in young dancers,
and the effect of Pilates exercise on spinal posture in older adults
remained unclear. Methods. Thirty-four healthy older adults
aged over 60 years volunteered for this study. A two-dimensional
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PEAK Motus motion analysis system was used to measure sagittal
spinal angles. Participants were tested on 2 occasions before the
exercise program to establish a baseline measure, and undertook
a supervised Pilates-based exercise program twice weekly for 10
weeks. Participants were tested on another 2 occasions, imme-
diately after the exercise program, and after a short-term fol-
low-up. Results. Baseline measures in both standing and sitting
postures remained unchanged except for the lumbar spine angle
in sitting. Immediately after the Pilates-based exercise program,
older adults stood with slightly decreased thoracic flexion and sat
with slightly increased lumbar extension. No significant differenc-
es were found during the follow-up period. Conclusion. The in-
dividually designed Pilates-based exercise program was feasible
for healthy older adults, and the high attendance rate supports
the suitability of the exercise program over a long period. Con-
sidering the variability of the baseline measure, small improve-
ment was only observed in the thoracic kyphosis during standing.
The long-term effect of Pilates exercise requires further investi-
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ta” : { “abstract” : “Dancers are required to execute varied and
complex movements that put stress on their body. There is an
increased risk of injury when the dancer executes these complex

movements with insufficient technical control or with bad pos-



ture. A form of corrective gymnastics popular among dancers is
the Pilates method of conditioning and exercise. The present ex-
periment was designed to examine the effects of training with
Pilates-based exercises on dancers dynamic posture. Participants
from the \u0Oc9cole Sup\uOOe9rieure de Danse du Qu\u00e9bec
trained individually twice a week, with a teacher in Pilates-based
exercises (mat and Universal Reformer. Contudo, ndo existem es-
tudos em bailarinos que avaliem o papel do Método de Pilates na
estabilidade do centro, na dor e no alinhamento postural, desig-
nadamente no alinhamento do joelho (angulo Q).

O objetivo do presente estudo foi determinar os efeitos de um
programa do Método de Pilates na estabilidade do centro, no
alinhamento postural do joelho (angulo Q) e na dor em bailari-
nos profissionais, com o intuito de prevenir lesdes no membro
inferior.

MET AR 7
IR

Esta investigacdo é um estudo piloto, de medidas repetidas, pré-
pos teste, com follow up. O estudo foi composto por um programa
de intervencdo do Método do Pilates com a duracgdo de dez sem-
anas, onde todos os participantes foram controlo de si préprios.
Realizaram-se dois momentos de avaliacdo antes do programa
de interveng¢do, um na semana um (M1) e outro na semana cin-
co (M2) e dois ap6s o programa de intervencdo (pds-testes), um
na semana 16 (M3) e outro na semana 20 (M4). O programa de
intervengao decorreu entre a semana seis e a semana 15 (Kuo et
al., 2009).

AMOSTRA

A investigac3o foi aprovada pela Comissdo de Etica da Universi-
dade de Evora e foi obtido o consentimento informado por parte
de todos os participantes. Para a realizacdo deste estudo foi re-
crutada uma amostra composta por seis bailarinas profissionais
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pertencentes a duas companhias de Danca de Aveiro, sendo que
quatro bailarinas pertenciam ao LP Studio e duas bailarinas ao
Grupo de Danga Contemporanea. Estas seis bailarinas cumpri-
ram os critérios previamente definidos: bailarinos de ambos os
géneros e que ndo fizessem aulas regulares do Método de Pilates
ha pelo menos doze meses.

INSTRUMENTOS

A estabilidade do centro foi avaliada através da ativacdo muscular
dos musculos transverso abdominal, multifidos, obliquos interno
e externo durante a realizag¢do do curl up recorrendo-se a eletro-
miografia (Myon 320 com 32 transmissores). Os eléctrodos foram
colocados em locais estandardizados para cada um dos musculos
referidos anteriormente (Kim et al., 2011)many athletic trainers
and physiotherapists use various types of unstable equipment
for training. The round foam roll is one of those unstable pieces
of equipment and may be useful for improving trunk stability.”,
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hold in the hook-lying position on the floor and on a round foam
roll.”, “type” : “article-journal”, “volume” : “46” }, “uris” : [ “http://
www.mendeley.com/documents/?uuid=841d746f-5feb-4ba3-
83d8-8cc8ad466d12b” ] } ], “mendeley” : { “formattedCitation” :
“(Kim et al., 2011. Foram realizadas trés repeticbes com a du-
racdo de 6 segundos cada (Carvalho Barbosa, Martins, Vitorino,
& Almeida Barbosa, 2013), com 1 minuto de descanso entre cada
uma. Existiu um periodo de familiarizagao, bem como um perio-
do de 5 minutos de pausa apds periodo de familiarizagcdo (Emery,
De Serres, McMillan, & Coté, 2010). Os dados eletromiograficos
foram medidos recorrendo ao Matlab. Foi executada a filtragem
digital da curva eletromiografica em bruto, recorrendo-se a um
filtro com uma banda de passagem entre os 10Hz e os 490Hz
(Menacho et al., 2013) para toda a amostra.

No que diz respeito alinhamento postural do joelho procedeu-se
a medicdo do angulo Q (estabelecido entre a espinha iliaca an-
tero-superior, centro da rétula e tuberosidade anterior da tibia)
(Herrington & Nester, 2004; Smith et al., 2008), recorrendo-se a
um goniémetro. Foram realizadas trés medicoes, bilateralmente,
na posicao de decubito dorsal com o joelho em extensdo e o
pé em flexdao plantar para se conseguir o relaxamento do quad-
ricipite.

Para avaliacdo da variavel dor foi aplicado o questionario nordico
musculo-esquelético. Este questiondrio é constituido por duas
partes; a primeira parte apresenta trés questdes relacionadas
com a existéncia de dor em nove regides anatomicas; a segunda
parte consiste numa escala numérica da dor que varia entre zero
e dez, onde zero traduz a auséncia de dor e dez a dor maxima.
Contudo, apenas utilizamos a parte referente a escala numérica
da dor. Este questiondrio encontra-se validado e adaptado a pop-
ulacdo portuguesa (Mesquita, Ribeiro, & Moreira, 2010).

PROCEDIMENTOS
Para além da sua pratica regular de treino, os bailarinos foram
sujeitos a um programa de intervencdo do Método de Pilates. Re-
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alizaram duas sessdes semanais, em dias ndo consecutivos, com
a duragao de uma hora. Selecionaram-se dezasseis exercicios do
Método de Pilates (knee folds, curl up, oblique curl up, hundreds,
single leg stretch/double leg strech, criss cross, spine strech for-
ward, spine curl, spine twist, single heel kick, side leg kick, swim-
ming, push ups/press up, roll down e arm openings) e foram re-
alizadas dez repeticGes de cada exercicio (Berkow, 2011). Estes
exercicios foram precedidos de exercicios de aquecimento (10
minutos) e a sessao foi finalizada com exercicios de alongamento
(10 minutos).

ANALISE ESTATISTICA

Todas as analises estatisticas foram realizadas através do soft-
ware SPSS versdo 20 (SPSS Inc. Chicago, IL). O valor de significan-
cia foi estabelecido para p<0,05. Para determinar o efeito da
intervengdo nas varidveis dependentes utilizaram-se técnicas es-
tatisticas ndo paramétricas alternativas a ANOVA, recorrendo-se
ao teste alternativo de comparacao de Friedman para comparar
os resultados obtidos nos quatro momentos, seguido da com-
paragao dos momentos dois a dois usando a técnica “pairwise
comparison”.

No que se refere as varidveis estabilidade do centro e dor, nao
foram encontradas diferencas estatisticamente significativas en-
tre os quatro momentos de avaliacdo (p> 0.05).

No alinhamento postural, existiram diferencas estatisticamente
significativas nos joelhos direitos (p=0.032) e esquerdo (p=0.014),
nos diferentes momentos de avaliacdo. Deste modo, no joel-
ho direito existiram diferengas significativas entre o M1 e o M3
(p=0.025), entre M2 e o M3 (p=0.010) e M2 e M4 (p=0.018). Ig-
ualmente, no joelho esquerdo existiram diferengas significativas
entre o M1 e M4 (p=0.03) e M2 e M4 (p=0.019). Entre os restan-
tes momentos de avaliagdo ndao houve diferengas significativas.



Uma intervencdo de 10 semanas do método de Pilates nao foi
suficiente para surtir efeitos positivos na estabilidade do centro e
na dor das bailarinas. Contudo, apds a intervencao existiram dif-
erengas significativas no alinhamento postural do joelho (dngulo
Q), onde se observou uma variacdo média de 0,7812 a esquerda
e de 1,1852 a direita.

N3do existem, a data da investigacdo, estudos experimentais do
Método de Pilates que avaliem a estabilidade do centro, o alin-
hamento postural do joelho (angulo Q) e a dor o que limita a
discussao de resultados.

De acordo com as conclusdes de Emery e colaboradores (2010),
doze semanas do Método de Pilates melhoram a estabilidade do
centro de adultos sauddveis. Os resultados contraditérios entre
este estudo e 0 nosso poder-se-do dever a amostra, na medida
em que é mais dificil melhorar esta variavel em populagdes tre-
inadas.

Relativamente ao alinhamento postural do joelho, apds a in-
tervencdo do Método de Pilates observou-se uma variacdo de
0,7812 (esquerdo) e 1,1852 (direito) no dngulo Q. De acordo com
a literatura, uma variagdo entre 12 a 32 no angulo Q é consid-
erada normal (Weiss, DeForest, Hammond, Schilling, & Ferreira,
2013; Wilson & Kitsell, 2002). Deste modo, podemos concluir
gue o Método de Pilates ndo promoveu alteragdes no alinham-
ento postural do joelho, designadamente no angulo Q. Também
Cruz-Ferreira et al. (2011) concluiram que as evidéncias cientifi-
cas sobre o Método de Pilates em populagcGes sauddveis, onde
foram incluidos amostras com bailarinos, sdo contraditorias.

No que se refere a dor ndo foram encontradas diferencas signif-
icativas no presente estudo. Wells e colaboradores (2013) con-
duziram uma revisdo sistematica, concluindo que o Método de
Pilates melhora a dor lombar de pacientes. As diferencas obser-
vadas entre esta revisao e a nossa investigacao poder-se-ao de-
ver as diferengas na amostra (nimero e tipo de participantes),
ao tempo e periodicidade semanal da intervencdo, a duracdo de
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cada sessdo, bem como a sele¢do dos exercicios implementados.
Existem vdrias limitacdes nesta investigacdo, das quais destaca-
mos: o numero reduzido da amostra e a sua ndo representativi-
dade; a ndo realizacdo de um outro programa de exercicio para
analisar a superioridade de uma intervencdo relativamente a
outra; e o questionario nérdico musculo-esquelético ndo ser es-
pecifico para bailarinos, nem para a dor nos membros inferiores.

LUNLLUSAL

Uma intervengdo Método de Pilates durante dez semanas em
bailarinas profissionais parece ndo surtir efeitos na estabilidade
do centro, na dor, no alinhamento postural do joelho, com o in-
tuito de prevenir lesdes. E desejavel que sejam realizadas mais
investigacdes para demonstrar os beneficios do Método de Pi-
lates na prevencao de lesGes em bailarinos.
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