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ABSTRACT | INTRODUCTION: Global Active Stretching (GAS)
can be a good strategy for improving posture and quality of
life, as well as reducing pain. It works by stretching muscle
chains and can improve ballet practice without major physical
stress. OBJECTIVE: To verify the effects of GAS on posture, pain
and quality of life of classical ballet dancers. MATERIALS AND
METHODS: It was a randomized clinical trial from November
2020 to October 2021, consisting of 20 dancers (aged between
12 and 22 years), without orthopedic or recovering lesions, and
without physical therapy treatment. They were divided into two
groups. The control group, in which there was no intervention
and the SGA group, which performed three postures twice a
week for 15 minutes each, for total of 10 sessions. The Athlete's
Quality of Life Questionnaire, The Nordic Musculoskeletal
Questionnaire, and the Postural Assessment Software were
evaluated using the t tests (independence), the t test (paired),
the G test (contingency) and the Chi-square. RESULTS: There
was no statistical difference in quality of life and pain, but in
the control group there was an increase in body extension
(0.003) and ankle dorsiflexion (0.01); and in the SGA group,
there was an increase in left knee valgus (0.05), reduction
of internal rotation of the femoral head (0.01) and left knee
extension. CONCLUSION: There SGA affected only on posture
of the dancers, but not their pain and quality of life. Brazilian
Registry of Clinical Trials (ReBEC) protocol RBR-10wckkk7.
KEYWORDS: Dancing. Muscle Stretching Exercises. Physical
Therapy.

RESUMO | INTRODUÇÃO: O Stretching Global Ativo (SGA) pode
ser uma boa estratégia para a melhora da postura e qualidade
de vida e para a redução da dor. Ele atua com alongamentos de
cadeias musculares podendo proporcionar melhora da prática
do balé sem grandes estresses físicos. OBJETIVO: Verificar os
efeitos do SGA na postura, dor e qualidade de vida de bailarinas clássicas. MATERIAIS E MÉTODOS: Foi um ensaio clínico
randomizado no período de novembro de 2020 a outubro de
2021. Constituiu-se de 20 bailarinas (idade entre 12 e 22 anos),
sem lesões ortopédicas ou em recuperação, e sem tratamento
fisioterapêutico. Estas foram divididas em dois grupos. O grupo
controle em que não houve nenhuma intervenção e o grupo
SGA, o qual realizou três posturas durante 15 minutos para
cada, duas vezes por semana, totalizando 10 sessões. Avaliouse por meio do Questionário de Qualidade de Vida do Atleta,
Questionário Nórdico Musculoesquelético e pelo Software
para Avaliação Postural, empregando os testes t (independência), teste t (pareado), teste G (contingência) e o Qui-quadrado.
RESULTADOS: Não houve diferença estatística na qualidade
de vida e dor, porém no grupo controle houve aumento da extensão do corpo (0,003) e dorsiflexão do tornozelo (0,01); e no
grupo SGA, houve aumento do valgo de joelho esquerdo (0,05),
redução da rotação interna da cabeça do fêmur (0,01) e extensão do joelho esquerdo. CONCLUSÃO: Houve efeitos do SGA
apenas na postura das bailarinas, fato não encontrado na dor e
qualidade de vida das mesmas. Registro Brasileiro de Ensaios
Clínicos (ReBEC) de protocolo RBR-10wckkk7.
PALAVRAS-CHAVE: Dança. Exercícios de alongamento muscular. Fisioterapia.
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Introduction

The GAS is performed by means of self-postures of
muscle chains and can be performed, in sports, in
a group of athletes of the same modality. This goal
is achieved by working on the lost stretch in the
muscles that hinder or brake movement, those that
perform movement, as well as in those that carry the
compensations and allow the global relaxation.8

Classical dancers, for the most part, have a body
composition of lean characteristic, with good
flexibility, a wide external rotation of the hip and a
good dorsal region of the foot to achieve an ideal
body necessary for dedication to this type of dance.1

Studies by Oliveira and Nogueira9 prove that the GAS
has a positivo contribution for volleyball players, by
increasing the flexibility of the posterior chain and
the analytical flexibility of the hamstrings, in addition
to collaborating with vertical drive, a very important
aspect for the practice of the sport.

The practice of classical ballet requires excessive
training and repetitive movements aimed at
increasing the range of motion, which requires good
preparation of the body, both to achieve permanence
in the world of dance and the prevention of pain and
injuries.2 In turn, this training increases the presence
of pain and, consequently, can lead to postural
changes as compensatory mechanisms that directly
affect the quality of life of dancers, especially the
adolescents.3

Therefore, it is important to evaluate the effects of
GAS on dancers, since they suffer to maintain a good
posture for the practice of ballet. The posture learned
in ballet is not always ideal for daily life, especially
during the growth phase. As a result, many dancers
live most of the time with musculoskeletal pain,
which can affect their quality of life. It is also often
assumed that they, in general, have good flexibility.
The flexibility gained is essential for the style of the
dance and not for maintaining posture in daily life.
GAS can be a strategy to improve overall flexibility,
increasing the longevity of ballet practice and
consequent improvement for daily life, because GAS
uses stretches in muscle chains that may differ from
the stretching that the dancers perform, which can
often be segmented.

For this reason, with the passage of time, postural
changes occur in the alignment of the head, trunk,
pelvis, and, more often, a greater curvature in the
spine.4 In addition, jumping requires training to
increase muscle strength, and get effective muscle
relaxation and contraction cycle.5
To ensure good posture, muscle flexibility is essential.
Flexibility is an important factor in performing
positions of this dance style. This is based on good
muscle stretching, range of motion and general
preparation of the body for the performance and
maintenance of movements, to achieve success in
the result that is sought to achieve.6

In addition, it is important to study the effects of
GAS in individuals who practice sports as well as in
all other public, since there is little in the literature
on this topic. Raising questions about the practice of
GAS in dancers brings information not yet explored,
that can provide new information for the scientific
and technical environment. With this in mind, the
present study aimed to verify the effects of Global
Active Stretching on posture, pain and quality of life
in classical dancers.

Based on this, the Global Active Stretching (GAS),
which is a precursor of Global Postural Reeducation,
aims to optimize the property of recovery of the
elastic strength of muscles and also their flexibility,
especially in sports practicea.7 With it, it seeks beyond
the knowledge of the sports gesture of each athlete,
the prevention of injuries and the improvement of
their performance.8
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Materials and methods

emotional state and the planning and periodization
of sports training.10 In 2019, this questionnaire was
adapted for dancers, replacing terms such as dancer
and technical team for teacher.13 The higher the score
in each dimension, the greater interference there is in
the quality of life.14 For the analysis of the dimensions
were used: social, biological and psychological.13

Study design
This was a randomized clinical trial conducted at the
Dance Studio by Lucinha Azeredo, in Belém-Pará,
from November 2020 to October 2021.

For pain, the NMQ was used, which consists of 3
questions about problems such as pain, discomfort, or
numbness in the following anatomical regions: neck,
shoulders, elbow, wrist/hands, thoracic region, lumbar
region, hips/thighs, knees and ankle/feet. The first part
is "In the past 12 months, have you had some problems
(such as pain, discomfort or numbness) in the following
regions"; the second is "In the past 12 months, have you
had to avoid your normal activities (work, housework,
hobbies) because of problems in the following regions";
and the third is "Have you had some problem in the
last 7 days, in the following regions". The answer to the
questions can be yes or no and you can grade the pain
from 1 to 10 in each region.11

Sample
Twenty classical dancers were selected to the study
by simple probabilistic random sampling. Participants
were divided into two groups: the Control Group
(CG) and the GAS Group (GASG). Randomization
was performed by means of a simple draw, in which
all participants were allocated in a table with their
respective numbers from 1 to 20. Thus, in the draw,
the first 10 were assigned to the control group and
the others to the GAS group.
As inclusion criteria, dancers aged 12 to 22 years were
chosen and enrolled in the dance studio. Those with
orthopedic injuries, who were in recovery, who were
undergroing physical therapy, or who had cognitive
impairments (assessed by means of the Mini Mental
State Exame) were excluded.

Finally, for posture assessment, the SAPO was used,
which aims to analyze the static posture of adults, young
people, and the elderly through a subjective method
of posture assessment. The analysis is done by taking
a photograph of the participant in the positions that
one wants to evaluate, near a clear surface wall, with a
distance of 3 meters from the camera, which must be
on a tripod with a height of one meter, the feet should
be 7.5 cm apart and with a angulation of 10º passing
medially to the feet, with anatomical points marked to
know the articulations present between joints or bony
prominences of the body.12 The points established for
the analysis are preferably bone and joint accidents,
always carefully aligning the position on both sides of
the body15,16 (Figure 1). For the analysis of the SAPO
method, a calibration is performed in the program for
the conversion of distances in the image into pixels
for the actual distance of the object in meters, the
tabled values are generated by the measurement
between three points, where the middle point is the
intersection point.12

Evaluation procedures
The data collection instruments used in the research
were an identification form elaborated by the authors
themselves, containing sociodemographic, clinical
and/or dance history information. In addition to
the Athlete's Quality of Life Questionnaire (QQVA),
Nordic Musculoskeletal Questionnaire (QNME) and
photo registration for further analysis in the Postural
Assessment Software (SAPO).10-12
To assess quality of life, the QQVA was used, which
consists of 14 questions covering 5 factors that
affect the quality of life of athletes in the training
and competition environment: signs and symptoms
of overtraining, basic health conditions, social
relationships in the sports environment, the athlete’s
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Figure 1. Points demarcated for further evaluation, right side position. The following points can be seen right earlobe, right achromial, spinous processes of
the C7 and T3 vertebrae, lower angle of the right scapula, right anterosuperior iliac spine, right inferior iliac spine, major trochanter of the right femur, right
suprapatellar region, right knee joint line, and right lateral maleolo

After analysis, positive and negative values were obtained, with positive values corresponding to the right side
or valgus in the previous view (PV); extension, posteriorization of the head and knee extension in the lateral view
(LV); right scapular asymmetry in the posterior view (PV); negative values corresponding to the opposition of these
positions.3
Stretching
Only the GASG performed 10 stretches twice a week sessions through Global Active Stretching and was reassessed
at the end. In the GC, dancers did not perform the GAS, were only subjected to the initial assessment, and traveled
5 weeks (at the same time as the GASG) to be reassessed.
Three postures were performed, maintained for 15 minutes each, in a total time of 45 minutes, with a frequency
of twice a week, before the classes of each dancer, seeking the stretching of the back and posterior muscle chains,
emphasizing the lower limbs. The postures performed were "N1d for the pelvis lying on the back on the wall with
arms apart" (Posture 1), "N2d for the adductors lying on their backs on the wall" (Posture 2) and "N5 standing and
leaning forward" (Posture 3)8 (Figure 2). These postures were chosen precisely according to the muscle chains
most used by the dancers. Since there is little literature on GAS, and one of the main publications in the area is
precisely a book, it brings suggestions of the main postures to be worked on in each sport. Thus, a study was
conducted to find which postures are most used by dancers.
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Figure 2. GAS postures; A- N1d for the pelvis lying on its back on the wall with arms apart, B-N2d for the adductors lying on their backs on the wall; C-N5
standing tilted forward

For posture 1, the participant began in the supine position with hips flexed, knees together, sacrum supported
on the floor, and buttocks near the wall; during deep exhalation, the chest went down towards the ground,
lengthened the nape and with the arms extended with the palms of the hand upwards (Figure 2A). The work
consisted of bracing the feet together against the wall and gradually sliding over the wall, keeping the sacrum in
contact with the floor. He could also add upper limb abduction as exercise progression and maintain the posture
during the time described.8
Posture 2 began in supine position on the ground with knees flexed, hips abducted and plantar region together.
During expiration, the thorax was lowered towards the ground and elongation of the nape. When stability was
achieved, the development of posture was achieved through the extension of the knees with the abduction of the
hips together with the ankle dorsiflexion (Figure 2B) the respiratory exercise was maintained and remained in the
posture for the time described.8
Finally, posture 3 began standing with the toes extended, with the glutes in contact with the wall, heels 4 or 5cm
from the wall and the body leaned forward maintaining the alignment of the head, scapula and sacrum with the
arms along the body. The exercise aimed to increase the flexion of the trunk over the lower limbs, maintaining the
alignment of three points, with a knee flexion of 10º and remained in the posture for the time described (Figure 2C).8
Ethical aspects
The research began after approval by the Research Ethics Committee of the Universidade do Estado do Pará
(UEPA) (CAAE: 32267820.8.0000.5174, Opinion no. 4,102,212), following the norms of Resolution 466/12 of the
National Health Council, on research with human beings and in the Brazilian Registry of Clinical Trials (ReBEC) of
protocol RBR-10wckkk7.
Statistical analysis
The Excel® 2010 software was adopted for data entry and preparation of tables, as well as BioEstat 5.0 in
statistical analysis. Categorical variables were presented as frequencies (relative and absolute) and numerical
variables by means of measures of central tendency and dispersion (median and interquartile interval). The t tests
(independence), t test (paired), G test (contingency) and chi-square test were used to verify the significance of the
data. The alpha significance level of 5% (p≤0.05) was adopted.
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Results
The sample consisted of 20 dancers, 9 in the CG and 11 in the GSGA as shown in Figure 3.
Figure 3. Sample flowchart

Table 1 shows that there was no statistical difference between the variables age, weight, height, and ballet practice
in years, showing homogeneity in the variables. However, when analyzing the average time of dance hours per
week, the GC showed to be higher (13.94 ± 9.29 years) than the GASG (6.54 ± 3.32 years).
Table 1. Average age, weight, height, practice, and hours of ballet, of the dancers participating in the study
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Regarding the sociodemographic data, the marital status and occupation predominant in the two groups were all
single dancers and students, most had no injuries, did not undergo physiotherapy and are right-handed. In the
GC, there was a prevalence of students still in high school and family income at more than 4 minimum wages. In
the GASG, most of the participants are in elementary school; family income of one minimum wage, one to two
salaries and more than four equally (Table 2).
Table 2. Sociodemographic data of the dancers participating in the study

J. Physiother. Res., Salvador, 2022;12:e4396
http://dx.doi.org/10.17267/2238-2704rpf.2022.e4396 | ISSN: 2238-2704

7

Regarding QQVA, it was observed that there was no statistical difference in both groups in the dimensions studied,
as shown in table 3.
Table 3. Quality of life of dancers participating in the study

Around the NMSQ, when analyzing the presence of pain in the last 12 months of all dancers, when comparing the
groups there was no statistical difference. However, in both groups there was a prevalence of pain in the lumbar
region (7 dancers in the GC and 8 in the GASG) in table 4.
Table 4. Statistical analysis of the Nordic Musculoskeletal Questionnaire of the dancers in the last 12 months of the evaluation of the study participants
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When analyzing pain in the last 7 days from the NMQ, there was no statistical difference in the within-group
analysis, but it was evidenced that in the GC there was a reduction in one participant’s pain in the shoulder and
ankle and foot joints. In the GASG, there was a reduction of insomuch in the neck of two dancers (Table 5).
Table 5. Statistical analysis of the QNME of the dancers in the last 7 days before the evaluation and reassessment of the study participants

Regarding posture assessment, only posture alignments were observed. Since the GAS was applied before ballet
classes, its influence on the practice of exercise was not analyzed in this study. Thus, in the CG, there was a
statistical difference in the left lateral view in relation to the vertical alignment of the body (0.003) which means
an increase in body extension and left ankle angle (0.01) that demonstrates increased ankle dorsiflexion in static
posture. In the GAS group, there was a statistical difference in the anterior view of the frontal angle of the left
lower limb (0.05) evidencing an increase the knee valgus; in the left lateral view at the hip angle (0.01) showing
a decrease in the internal rotation of the femoral head compared to the trunk and angle of the left knee (0.02)
demonstrating that in static posture the left knee went from a flexion to an extension (Table 6).
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Table 6. Posture analysis of the dancers of each group in the evaluation and reassessment

*Statistically significant result, test t (paired), p≤0.05.
Caption: VA: Previous View; VP: Back View; VLD: Right Side View; VLE: Left Side View; AHCab: horizontal alignment of the head; AHAcr: Horizontal alignment of
achromials; AHEIAS: Horizontal alignment of anterosuperior iliac spines; Aac2EIAS: Alignment between the two achromials and the two anterosuperior iliac spines;
ÂFMID: Front angle of the right lower limb; ÂFMIE: Front Angle of the Lower Left Limb; Comp D-E: Difference in the length of the lower limbs R-L; AHTati: Horizontal
alignment of tibias tuberosities; ÂQD: Right Quadricipital Angle; ÂQE: Left Quadricipital Angle; AssEsc: Horizontal asymmetry of the scapula in relation to T3;
AHCab-C7: Horizontal head alignment with respect to C7; AVCab-Acr: Vertical alignment of the head with respect to the achromy; AvTron: Vertical trunk alignment;
ÂQ: Hip angle (trunk and thigh); AvCorpo: Vertical alignment of the body; AHPel: Horizontal alignment of the pelvis; ÂQ: Knee angle; ÂTorn: Ankle Angle.

J. Physiother. Res., Salvador, 2022;12:e4396
http://dx.doi.org/10.17267/2238-2704rpf.2022.e4396 | ISSN: 2238-2704

10

Discussion

of muscle chains, very close to the dance style they
practice. Stretching in the form of muscle chains has
been shown, in the scientific literature, to be more
effective than segmented stretching.

It was observed in this study that there was no
difference in the quality of life and pain variables
between the studied groups. However, in the
control group it was observed that there was an
improvement in posture alignment in relation to
greater body extension and greater angle of ankle
dorsoflexion. The acquisition of this posture may
lead to the alignment of the center of gravity of the
dancer, may favor the increase in the response of
body balance necessary the practice of ballet, while
in the GAS group, a decrease in the internal rotation
of the left femur was observed, an increase in the
left knee's right-footed knee and no longer has a
flexknee for an extension. For this result the decrease
in internal rotation attenuates the descending
postural imbalance, since with the internal rotation
of the femur, the knee tends to present a valgism and
consequently a flexknee, With the alignment of the
femur, all these changes can be adjusted favoring the
body alignment, improving the balance of the dancer
and favoring the gesture of the dance.

In addition, the intense practice of classical ballet
contributes to an increase in the number of injuries
and the presence of pain mainly in the lower limbs,
such as the ankles, knees and especially feet, since
for this modality, the tip sneakers are used that are
characterized by lead to deformities, the half-tip, the
major cause of musculoskeletal pain and, landings of
heels in a defective way.18,19
Regarding the causes, several studies describe
overtraining, which is the repetitive practice of
the same movement, as the main motivation for
injuries and pain in adolescent dancers, with a higher
incidence in the knees and feet, corroborating the
data found in this research that in the QNME half of
the dancers presented pain in these regions in the
last 12 months.3,20
In the analysis of weekly ballet practice, although
the evaluation, the participants of the CG presented
longer time, with statistical difference, there was
no relationship with the higher frequency of pain
in the lower limbs, and the GASG was the one with
the highest prevalence of injuries, these data do not
confirm the study of Schweich et al., in which there
was a relationship between exposure and installation
of joint injuries in the lower limbs, for the most part.21

The reason why there was this difference observed
between the groups was that in the control group,
this posture behavior was already expected due to
the practice of ballet itself, since no intervention was
performed in this group. For the GAS group it was
beneficial because it reduced postural changes that
can facilitate the practice of ballet and may reduce
the risks of injuries, as observed in some literature
that the GAS may be beneficial for sportsmen in
gaining muscle flexibility.

As a strategy to reduce the number of injuries,
pain and postural changes that affect the practice
of dance, Global Active Stretching is an alternative
used in sports environment using muscle stretching
through muscle chains, which also affects flexibility,
posture, muscular endurance, and range of motion of
the lower limbs.8,22,23

The GAS for working in muscle chains, its results are
directly related to flexibility and improvement of
postural alignment. The variables pain and quality of
life, can not have been influenced by the GAS by other
factors inherent to each dancer.

Quality of life is influenced by the presence of pain
and injuries, mainly related to posture, since the
performance of the sports gesture becomes more
limited. In this study, the practice of three postures of
the SGA method did not demonstrate improvement
in the dimensions of the questionnaire.20

The body of the classical dancer demands great
flexibility, range of motion, muscle strength and
appropriate posture to her practice, being necessary
techniques that favor the improvement of these
aspects and reduce the possibility of injuries.17
The dancers in general do not lose the flexibility to
practice dance, but the flexibility exercises that most
of them use are segmented. And the GAS comes with
the proposal of working muscle stretching in the form

A study conducted by Fernandes et al. performed
the Pilates method in 6 professional dancers during
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