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HIGHLIGHTS

+ Pilates is a good alternative for healthy adult
women looking for physical activity.

« Thirty Pilates sessions performed twice a week
improve dynamic balance.

+ Pilates promotes changes in posture, postural
habits, and body image.

ABBREVIATIONS
BackPEI  Back Pain and Body Posture
Evaluation Instrument

BPI Body perception index

DIPA Digital Image-based Postural
Assessment

IMP Image Marking Procedure

M1 30 days before the intervention
Started

M2 One to four days before the first
session

M3 One to four days after the last
session

SEBT Star Excursion Balance Test
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BACKGROUND: The development of research has not followed the increase in the number of Pilates
practitioners. So, due to the popularity of the Pilates Method, especially among women, studies that verify the
effects of exercises are important.

AIM: To verify the effect of 30 sessions of the Pilates Method on static body posture, postural habits, body image
perception and dynamic balance in healthy adult women.

METHOD: This is a quasi-experimental study, characterized by a 15-week Pilates exercise intervention program,
twice a week. Outcomes static body posture, postural habits, body image perception, and dynamic balance were
evaluated in three moments: 30 days before the intervention started (M1), just before the intervention started (M2)
and ended (M3).

RESULTS: Nineteen healthy women [26.8 (3.5) years, 57.9 (6.8) kg, 160.6 (6.9) cm] participated in the study.
There were differences in M2 compared to M3, and this represented an increase in the balance score (p<0.001),
in the proportion of individuals with aligned trunk postural balance (p=0.002), in the proportion of individuals with
a neutral pattern to pick up an object from the floor (p<0.025), and a decrease in the perception of distance
between trochanters (p=0.037).

CONCLUSION: Thirty Pilates sessions practiced twice a week by healthy adult women can improve dynamic
balance, the postural habit of pick up an object from the floor, and static body posture.

KEYWORDS: Exercise movement techniques | Health promotion | Exercise

INTRODUCTION

Originally called Contrology, the Pilates Method was developed by Joseph Pilates
1. The six principles of the Method are concentration, control, centering, flowing movement,
precision and breathing 2 and the exercises can be divided into mat (where the exercises
are performed on the ground) and apparatus work (where the exercises are performed
against resistance provided by springs and pulley in the apparatus created by him) 3.

Due to the popularity of the Pilates Method, especially among women 4, and the
expectation of practitioners, studies that verify the effects of exercises are important. In
addition, the development of research has not followed the increase in the number of Pilates
practitioners 4. Joseph Pilates guaranteed that “in 30 sessions you will have a new body” ®.
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Even today, this phrase has been used as marketing in many Pilates studios. However,
there is much to be investigated about the real effects of the Method, especially in the public
that most seeks this type of exercise 48.

Mazzarino et al. 8 critically analyze the benefits of Pilates on health outcomes in
women with a health condition and found emerging evidence to show that Pilates may
reduce pain, and may improve quality of life and low extremity endurance. However, there
is still a paucity of evidence. In healthy women, no scientific evidence was found on the
effect of Pilates on body posture 7, function of pelvic floor muscles & and sleep quality ® and
more studies investigating the effects of the Pilates Method on health outcomes are needed.

In this sense, we started to fill these gaps by conducting the present study with the
aim of verifying the effect of 30 Pilates sessions on static body posture, postural habits, body
image perception and dynamic balance in healthy adult women. We understand that these
are important outcomes of interest among the female audience, especially body posture 4.

METHODS

The present study presented a quasi-experimental temporal series design with a
quantitative approach, characterized by an intervention program with Pilates Method
exercises on the ground, with 15 weeks duration, twice a week. The ethical precepts,
provided for by resolution 466/12 of the National Health Council, were followed and activities
only started after approval by the Research Ethics Committee (477.510).

Sample calculation was performed using the G*Power software (version 3.1.7). It
was considered a = 0,05 and § = 0,20 to detect a moderate effect (2> 0,5), from the dynamic
balance variable, in measures of central tendency (mean) and dispersion (standard
deviation) 0. The calculation resulted in a minimum sample of 19 individuals. With the
addition of 25% related to possible sample losses, the sample calculation resulted in 24.

The sample consisted of 24 healthy adult women, aged between 21 and 35 years.
Eligibility criteria were not having medical contraindications for exercising, not having
practiced regular physical activity in the previous year, not having previous contact with
Pilates, and not having childbirth or pregnancy in the last six months. The exclusion criterion
was not attending the intervention, that is, having more than two consecutive absences
and/or three sporadic absences.

A control period was carried out for the volunteers who underwent the intervention.
The assessment took place in three moments: 30 days before the intervention starts (M1),
one to four days before the first session (M2), and one to four days after the last session
(M3). Dynamic balance was assessed through the Star Excursion Balance Test (SEBT) '*;
static body posture, by digital photogrammetry, based on the protocol and Digital Image-
based Postural Assessment (DIPA) software 12; postural habits, through the Back Pain and
Body Posture Evaluation Instrument (BackPEIl) questionnaire '3; and the perceptual
dimension of body image, through the Image Marking Procedure (IMP) 4.

Star Excursion Balance Test (SEBT)

The SEBT is a valid and reproducible instrument ''. To perform the test,
theindividual remains in unipedal support with the distal part of the hallux positioned in the
center of the figure drawn on the ground with measuring tapes (Figure 1) and is instructed
to reach the greatest distance in the anterior, posteromedial, and posterolateral directions,
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while remains with the foot of the limb to be evaluated resting on the ground 5. Before the
test, the evaluator provided verbal instructions and a visual demonstration. Then, three
attempts were made on each limb, in all directions. The score for the right and left limbs was
composed by the sum of the maximum reach in the 3 directions, divided by the multiplication
value of three times the length of the individual's lower limb. This result was multiplied by
100 6.

Figure 1. Star Excursion Balance Test - SEBT

Digital Image-based Postural Assessment (DIPA)

The DIPA is a valid and reproducible instrument 12. The protocol for the acquisition
and analysis of photographs in the sagittal and frontal plane was followed. In summary, the
individual is identified with markers at the following anatomical points: occipital protuberance,
right tragus, acromions, inferior angles of the scapulae (RIAS and LIAS), posterior superior
iliac spine (RPSIS and LPSIS), anterior superior iliac spine (RASIS and LASIS), greater
trochanter of the right femur (GTRF), tuberosity of the lateral condyle of the right femur
(TLCREF), right lateral malleolus, heels and C1, C2, C4, C6, C7, T1, T2, T4, T6, T8, T10, T12,
L2, L4 and S2 spinous processes.

Then, photographs are taken with the individual in the sagittal and frontal planes.
The images are analyzed in the DIPA software, which provides quantitative and qualitative
information about the individual's static posture, such as: trunk postural balance (distance
from T6 to a vertical line from S2), head alignment (angle formed between right tragus, C7
and a horizontal line from C7), pelvic tilt (angle between RPSIS and RASIS, with a horizontal
line from RPSIS), pelvic pulsion (horizontal distance from GTRF to a vertical line from right
lateral malleolus), knee position (angle between GTRF, TLCRF and right lateral malleolus)
and angles of spinal curvatures (cervical, thoracic and lumbar) in the sagittal plane;
shoulders (acromions height difference), scapulae (RIAS and LIAS height difference), and
pelvis (RPSIS and LPSIS height difference) horizontal alignments and spine alignment in
the frontal plane. Each of the static posture variables was classified as aligned or misaligned.
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When classified as misaligned, the type of misalignment, such as right/left or
anteversion/retroversion, for example, was still considered.

Back Pain and Body Posture Evaluation Instrument (BackPElI)

The BackPEl is a valid and reproducible questionnaire 13. It assesses postural habits,
back pain, and associated risk factors. Only the questions related to the postures adopted
to pick up an object from the floor, to sit down to write at the table, to talk with friends and to
use the computer were used. The answers were classified into flexor, neutral and extensor
postural pattern according to the option indicated in the questionnaire by the individual. The
neutral pattern corresponds to maintenance the pelvis in a neutral position, and both, lumbar
lordosis and thoracic kyphosis in neutral (or physiologic) position, when the subject pick up
an object from the floor. The flexor pattern is associate to spine flexion together with a pelvic
retroversion, while the extensor pattern is associate to spine extension together with a pelvic
anteversion 7.

Image Marking Procedure (IMP)

The IMP assesses the perceptual dimension of body image through sensory
stimulation at seven points: the apex of the head, acromions, waist and trochanters by the
evaluator. The individual must replicate the location of the stimulus on a whiteboard
positioned in front of him with a pen, drawing a point that represents the projection of the
stimulus location on his body, as if the individual were drawing his body image dimensions
on the board. Right after, the distance between the trochanters and the internal area formed
by the seven points is calculated, as suggested by Schmit et al. 14, both in the drawing
(perceived size) and in the individual (real size). The body perception index (BPI) 18, which
is the result of the test, was calculated through the ratio between the perceived and real size
multiplied by 100 and classified into three categories: underestimation (<100%), normal
(=100%) and overestimation (>100%).

Intervention

The Pilates mat exercises were based on the protocol proposed by Siler '° and are
detailed in Pivotto et al. 20. Sessions were delivered by a trained physical educator with two
years of experience in the Pilates methods, in groups of no more than four participants, twice
a week for 15 weeks, lasting approximately 50 minutes. Progressions in the exercises were
performed every five classes according to the individuality of each group. The participants
had the option to reschedule sessions during the week.

Statistical analysis

Statistical analysis was performed using SPSS software (version 20.0). Descriptive
(frequency distribution in percentage pointing the proportion of individuals with
aligned/misaligned, mean and standard deviation) and inferential statistics were performed.
Shapiro-Wilk and Mauchly tests were performed to assess normality and sphericity,
respectively. Cochran's Q test (0<0.05) was performed for categorical data, followed by
McNemar's test (a<0.025) for statistically significant results. Repeated measures ANOVA
(a<0.05) was performed for parametric scalar data, and Friedman ANOVA (a<0.05) for non-
parametric data, followed by Wilcoxon post hoc and Bonferroni correction (a<0.025).
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RESULTS

Five participants were excluded for not attending the intervention. Therefore, 19
women with a mean age of 26.8 (3.5) years, mean body mass of 57.9 (6.8) kg and mean
height of 160.6 (6.9) cm participated in the study.

The results showed that there was a statistically significant difference in the
comparison between M2 and M3 in both limbs (right p<0.001; left p=0.001) for dynamic
balance (Table 1) and this difference was not found in the comparison between M1 and M2.

That s, there was an improvement in the women’s dynamic balance after 30 Pilates sessions.

Table 1. Intervention results in dynamic balance (SEBT).

Balance score Comparisons (p value)
Member Moments Mean (SD) Moments Levels
M1 813 (218) MIXM2 1,000
Right M2 78.6 (16.2) 0.002*
M3 96.4 (11.3) M2XM3 <0.001
M1 792 (139) M1xM2 0.500
Left M2 81.1(16.8) 0.001*
M3 97.2(114) M2XM3 0.001

M1: 30 days before the intervention starts; M2: just before the intervention starts; M3: after the intervention;
*statistical significance.

Regarding postural habits, a statistically significant difference was found in the
comparison between M2 and M3 in the postural pattern to pick up an object from the floor
(p=0.008) (Table 2). This difference was not found in the comparison between M1 and M2.
Study participants had a flexor pattern when performing this movement before the
intervention and after the intervention they started to use the neutral postural pattern.

Table 2. Intervention results on postural habits (BackPElI).

. Postural pattern adopted (%) Comparisons (p value)
Questions Moment —p - or Neutral | Extensor | Moments Levels
N M1 85 0 15 MIXM2 | na

It down 10 write M2 85 10 5 0.111
at the table M2xM3 na
M3 68 32 0
Sit down to talk - = : - e "
tdown'to ta M2 68 0 32 1.000
with friends M2xM3 na
M3 69 10 21
o M1 69 8 23 MIXM2 | na
It aown 10 use M2 53 5 42 0.667
the computer M2xM3 na
M3 68 16 16
) » M1 85 15 0 M1XM2 | 0.500
fromtetoor | M2 | 8 16 M B
3 o 5 5 M2xM3 | 0.008

M1: 30 days before the intervention starts; M2: just before the intervention starts; M3: after the intervention;
*statistical significance; na: not applicable.
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Postural assessment results (Table 3 and 4) showed a statistically significant
difference only in the comparison between M2 and M3 of the trunk postural balance variable
in the sagittal plane (p=0.016). This difference was not found in the comparison between M1
and M2. There was an increase in the proportion of participants classified as aligned in
relation to trunk postural balance after the intervention.

Table 3. Intervention results in static body posture (frontal plane).

. . Classifica?ior! Comparisons (p value)
Plan | Variable | Moment | Aligned Misaligned
(%) Total (%) Type (%) Moments Levels
M1 1 39 Ii-iz]:t Ejgg MIXM2 | na
s e | w | w | B o
M3 74 2% Fla-i:]:t Eig; M2xM3 | na
M1 68 32 Ii-ig:t (1(82)) M1XM2 | na
i j%anp;':‘; M2 79 21 FEZEt (1(85)) 0.264 —
(l\)l M3 %0 10 Ri:ht (1(82)) e
/-l_; . M1 100 0 li-i:];tt Egg M1XM2 | na
e e w0 [ o e
M3 100 0 Fli-i(:;tt Eg; M2xM3 | na
R 2R P
e e e [ e b,
M3 63 37 FI{_izfr:t (1(8;)) M2xM3 | na
M1: 30 days before the intervention starts; M2: just before the intervention starts; M3: after the intervention; na: not
applicable
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Table 4. Intervention results in static body posture (sagittal plane).

Classification .
Misaligned Comparisons (p value)
Plan | Variable | Moment | Aligned Total T v
(%) (2/? yoe (%) Moments Levels
0
Anterior (0)
M1 0 100 Posterior (100) M1XM2 | 1.000
Trunk Anterior (0)
postural M2 16 84 - 0.002*
balance Posterior (100)
Anterior (89) M2xM3 | 0.016*
M3 53 47 .
Posterior (11)
Anteriorization  (100)
M1 46 5 Posteriorization  (0) M1XM2 na
.Head M2 53 47 Anterlprlgatlpn (100) 0779
alignment Posteriorization  (0)
Anteriorization  (87) M2xM3 na
M3 58 42 Posteriorization ~ (13)
Hyperlordosis (77)
M1 15 8 Rectification (33) M1XM2 na
Cervical Hyperlordosis  (77)
angle M2 21 & Rectification (33) 1000
Hyperlordosis  (36) M2xM3 na
M3 2 7 Rectificaton __(64)
Hyperkyphosis (0)
M1 100 0 Rectification (0) M1XM2 na
Thoracic Hyperkyphosis 0)
S angle M2 100 0 Rectification (0) na
A H -
yperkyphosis (0) M2xM3 na
¢ M3 % 5 Rectificaton _ (100)
Hyperlordosis ~ (100)
T
A M1 %2 8 Rectification (0) M1XM2 na
L Lumbar Hyperlordosis (0)
angle M2 100 0 Rectification (0) 0.368
Hyperlordosis (0) M2xM3 na
M3 100 0 Rectification (0)
Anteversion (0)
M1 100 0 Retroversion (0) M1XM2 na
Pelvictilt | M2 100 0 Anteversion  (0) |
Retroversion (0)
M3 100 0 Anteverspn (0) M2xM3 na
Retroversion 0)
Antepulsion (100)
M1 8 % Retropulsion (0) M1XM2 na
Pely|c M2 2% 74 AntepuIS|_on (100) 0368
pulsion Retropulsion (0)
Antepulsion (94) M2xM3 na
M3 16 84 Retropulsion (6)
Hyperextension  (57)
M1 46 5 Hyperflexion (43) M1XM2 na
Knee Hyperextension  (27)
position M2 42 58 Hyperflexion (73) 0.761
Hyperextension  (8) M2xM3 na
M3 32 68 Hyperflexion (92)

M1: 30 days before the intervention starts; M2: just before the intervention starts; M3: after the intervention; *statistical
significance; na: not applicable.
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Regarding perceptual dimension of body image, a statistically significant difference
was found in the comparison between M2 and M3 in the distance between trochanters
(p=0.037) (Table 5). This difference was not found in the comparison between M1 and M2.
Participants overestimated the distance between the trochanters in M1 and underestimated

in M3.
Table 5. Intervention results in body perception index.
Moments BPI score BPI . Comparisons (p value)
classification Moments Levels
M1 87.3(21.8) underestimation MAXM2 na
Area M2 91.9(33.6) underestimation 0.198
M3 847 (23.1) | underestimation M2XM3 |~ na
Distance M1 106.2 (23.5) overestimation MAXM2 0.860
between M2 105.7 (24.7) overestimation 0.001*
trocanters M3 97.2 (16.1) underestimation M2XM3 | 0.037

M1: 30 days before the intervention starts; M2: just before the intervention starts; M3: after the intervention;
BPI: body perception index; *statistical significance.

DISCUSSION

The present study found an improvement in the dynamic balance of healthy adult
women after 30 Pilates sessions when compared to a one-month control period of the same
participants. It was also found a change in the postural habit of picking up an object on the
floor, in the postural balance of the trunk and in the body image perception related to the
distance between the trochanters.

The improvement found in dynamic balance in both lower limbs (Table 1)
corroborates the findings of other studies that investigated the Pilates effects on this
outcome in healthy adults of both sexes 0, in women over 65 years of age?, and in older
adults of both sexes 2. Dynamic balance can be defined as the ability to perform a task
while maintaining a stable position 23. We suspect that the mechanism behind the
improvement observed in this outcome may be related to the centering principle, which is
the focus of the Pilates method. As stated by Kibler et al. 24, the core muscles create a “rigid
cylinder” and a greater moment of inertia allowing a stable base for mobility. Thus, the core
muscles provide stabilization for the spine and therefore a stronger base of support for lower
extremity movement.

According to Souza and Vieira 4, posture was the most desired goal by people who
look for the Pilates Method, being reported by 38.8% of the sample, followed by flexibility
(32.1%), pain relief and treatment of musculoskeletal disorders (24.2%). That was the
reason we investigated this outcome. We found that 30 Pilates sessions are effective in the
postural habit of picking up an object on the floor and in the postural balance of the trunk.
We found no effect on other variables such as postural habits of sitting to write at the table,
talking with friends and using the computer, and on static posture in the frontal plane, head
alignment, cervical, thoracic, and lumbar angle, pelvic tilt and pulsion, and knee position. In
the task of picking up an object from the ground, a flexed posture leads to an increase in
shear forces in the spine and an increase in ligament stress, around 50% to 75%, when
compared to a posture with a neutral pattern 2425, which may be associated with
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degenerative processes, such as herniated discs.

Schmit et al. 7 systematically reviewed the literature to verify the effect of the Pilates
method on the static body posture of women. They found only 4 studies with divergent
results and suggest further studies. In our study, the trunk postural balance was considered
aligned when a single vertical line cross S2 and T6, and the anterior misaligned was
considered when T6 is forward to S2. Our results showed that 53% of the participant were
aligned at M3 compared to 16% at M2, showing the effect of Pilates sessions in this variable
(Table 4). Considering that "axial growth" is stimulated in the Pilates sessions, we believe
that the postural assessment of the static position would be a good way to assess this effect
on the participants. Based on the intervention protocol 2, it is also possible to verify that
several of the proposed exercises were aimed at body alignment.

However, as suggested by Vieira and Souza 27, postural assessments based on the
orthostatic position and muscle length have limitations and must also take into account the
muscle tensions present in various postural habits and the perceptions that the individual
has of his own body. In order to reduce this limitation, we included the assessment of
postural habits and body image perception, in addition to the assessment of static body
posture through photogrammetry with the DIPA software. We found a significant change in
the body image perception. The women who participated in the present study overestimated
the distance between the trochanters in M1 and underestimated in M3 (Table 5). The
intervention was able to promote a change in the women's body image after 30 sessions of
the Pilates method. Both overestimation and underestimation classifications are considered
distortions in body image. However, at this point, it is not possible to state if this change
found in our study from overestimation to underestimation can be considered good or not.
More studies are necessary to clarify this issue.

Finally, it is important to point out the limitations of the present study, such as the
lack of a control group evaluated with a time interval equal to the intervention group, and the
non-blinding of the evaluators. In this sense, caution is suggested when interpreting the
results.

CONCLUSION

We concluded that 30 Pilates sessions practiced twice a week by healthy adult
women can improve the dynamic balance, the postural habit of picking up an object on the
floor, the postural balance of the trunk in the sagittal plane. Also, body perception index of
the distance between the trochanters has changed, however more studies are necessary to
understand the impact of this alteration. Pilates is an interesting alternative for healthy adult
women looking for physical activity.

REFERENCES

1.

Anderson BD, Spector A. Introduction to Pilates-based rehabilitation. Orthop Phys Ther
Clin North Am. 2000;9(3):395-410.

Latey P. The Pilates method: history and philosophy. J Bodyw Mov Ther. 2001;5(4):275-
82.

Pivotto et al.

| 2022

[ voLts | N1 | https://doi.org/10.20338/bjmb.v16i1.290

44 of 46



h¢ BJMB Research Article

Brazilian Journal of Motor Behavior

3.

10.

1.

12.

13.

14.

15.

16.

17.

18.

Muscolino JE, Cipriani S. Pilates and the “powerhouse” - I. J Bodyw Mov Ther.
2004;8(1):15-24.

Souza MVS de, Vieira CB. Who are the people looking for the Pilates method? J Bodyw
Mov Ther. 2006;10(4):328-34.

Pilates JH, Miller WJ. Return to life through Contrology. Incline Village NPD, editor. 1945.
Mazzarino M, Kerr D, Wajswelner H, Morris ME. Pilates method for women’s health:
systematic review of randomized controlled trials. Arch Phys Med Rehabil.
2015;96(12):2231-42. 10.1016/j.apmr.2015.04.005

Schmit EFD, Candotti CT, Rodrigues AP, Souza C, Melo MO, Loss JF. Efeitos do método
Pilates na postura corporal estatica de mulheres: uma revisao sistematica. Fisioter e
Pesqui. 2016;23(3):329-35. 10.1590/1809-2950/15676923032016

Lemos AQ, Brasil CA, Valverde D, Ferreira J dos S, Lordélo P, S& KN. The pilates method
in the function of pelvic floor muscles: systematic review and meta-analysis. J Bodyw Mov
Ther. 2019;23(2):270-7. 10.1016/j.jomt.2018.07.002

Chen Z, Ye X, Shen Z, Chen G, Chen W, He T, et al. Effect of Pilates on sleep quality: a
systematic review and meta-analysis of randomized controlled trials. Front Neurol.
2020;11(March):1-7.

Johnson EG, Larsen A, Ozawa H, Wilson CA, Kennedy KL. The effects of Pilates-based
exercise on dynamic balance in healthy adults. J Bodyw Mov Ther. 2007;11(3):238-42.
Gribble PA, Hertel J, Plisky P. Using the star excursion balance test to assess dynamic
postural-control deficits and outcomes in lower extremity injury: a literature and systematic
review. J Athl Train. 2012;47(3):339-57.

Candotti CT, Gelain GM, Antoniolli A, Aradjo LM, Vieira A, Loss JF. Repeatability and
reproducibility of postural variables by photogrammetry. J Manipulative Physiol Ther.
2019;42(5):372-8. 10.1016/j.jmpt.2018.10.006

Noll M, Tarragd Candotti C, Vieira A, Fagundes Loss J. Back pain and body posture
evaluation instrument (BackPEl): development, content validation and reproducibility. Int J
Public Heal. 2013;58(4):565-72.

Schmit EFD, Rodrigues AP, Souza C, Candotti CT, Loss JF. Repeatability and intra-rater
reproducibility of a digitalized test of body image perception. Rev Bras Cineantropometria
e Desempenho Hum. 2017;19(2):214-23.

Robinson RH, Gribble PA. Support for a reduction in the number of trials needed for the
Star Excursion Balance Test. Arch Phys Med Rehabil. 2008;89(2):364-70.

Gribble PA, Hertel J. Measurement in physical education and exercise science
considerations for normalizing. Meas Phys Educ Exerc Sci. 2013;7(2):89-100.

Noll M, Candotti CT, da Rosa BN, Sedrez JA, Vieira A, Loss JF. Layout for assessing
dynamic posture: development, validation, and reproducibility. Pediatr Phys Ther.
2016;28(4):435-44.

Slade PD, Russell GFM. Awareness of body dimensions in anorexia nervosa: cross-
sectional and longitudinal studies. Psychol Med. 1973;3(2):188-99.

Pivotto et al. | 202 | voLts [ N1 | https://doi.org/10.20338/bjmb.v16i1.290

45 of 46



h¢ BJMB Research Article

Brazilian Journal of Motor Behavior

19. Siler B. O Corpo Pilates. Grupo Editorial Summus; 2008.

20. Pivotio LR, Candotti CT, Sedrez JA, Schmit EFD, Da Costa LMR, Loss JF. Effects of
pilates method on the posture, postural habits, and neck and back pain of women with
temporomandibular dysfunction: a randomized clinical trial. Int J Spine Res.
2020;2(1):014-22.

21. Irez GB, Ozdemir RA, Evin R, Irez SG, Korkusuz F. Integrating pilates exercise into an
exercise program for 65+ year-old women to reduce falls. J Sport Sci Med.
2011;10(1):105-11.

22. Bird ML, Hill KD, Fell JW. A randomized controlled study investigating static and dynamic
balance in older adults after training with pilates. Arch Phys Med Rehabil. 2012;93(1):43-
9.10.1016/j.apmr.2011.08.005

23. Ricotti L. Static and dynamic balance in young athletes. J Hum Sport Exerc.
2011;6(4):616-28.

24. Kibler W Ben, Press J, Sciascia A. The role of core stability in athletic function. Sports
Med. 2006;36(3):189-98.

25. Straker L. Evidence to support using squat, semi-squat and stoop techniques to lift low-
lying objects. Int J Ind Ergon. 2003;31(3):149-60.

26. Bariz PT, Vieira A, Noll M, Candotti CT. Effectiveness of the back school program for the
performance of activities of daily living in users of a basic health unit in Porto Alegre,
Brazil. J Phys Ther Sci. 2016;28(9):2581-6.

27. Vieira A, Souza JL de. Verticalidade é sinénimo de boa postura? Movimento.
1999;1(10):1-8.

Citation: Pivotto LR, Schmi EFD, Candotti CT, Rodrigues AP, Wagner Neto ES, Souza C, Loss JF. (2022). Effect of
30 pilates sessions on body posture, perception and dynamic balance in healthy women. Brazilian Journal of Motor
Behavior, 16(1):36-46.

Editors: Dr Fabio Augusto Barbieri - Sao Paulo State University (UNESP), Bauru, SP, Brazil; Dr José Angelo Barela -
Sao Paulo State University (UNESP), Rio Claro, SP, Brazil; Dr Natalia Madalena Rinaldi - Federal University of
Espirito Santo (UFES), Vitdria, ES, Brazil.

Copyright:© 2022 Pivotto, Schmi, Candotti, Rodrigues, Wagner Neto, Souza and Loss and BJMB. This is an open-
access article distributed under the terms of the Creative Commons Attribution-Non Commercial-No Derivatives 4.0
International License which permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

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

Competing interests: The authors have declared that no competing interests exist.

DOI: https://doi.org/10.20338/bjmb.v16i1.290

Pivotto et al. | 202 | voLts [ N1 | https://doi.org/10.20338/bjmb.v16i1.290 46 of 46



