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The Effects of Squat Exercise Using Elastic Bands on Muscle
Activity, Arabesque Angle, and Static Balance during
Arabesque Posture in a Female Ballet Dancer
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Objective: The purpose of this study was to investigate the effects of squat exercises using elastic bands of ballet dancers on
muscle activity, arabesque angle, and static balance of ballet dancers during arabesque posture.

Design: A randomized controlled trial

Methods: A total of 25young female ballet dancersvoluntarily participated in the study. The participants were randomized to the
elastic resistance squat group(n; = 13) and body squat group(n, = 12). The squats exercise was applied to a total of 12 exercises per
four weeks and consisted of 15 times per one set in one to two weeks, 4 sets in three to four weeks. All subjects were evaluated
muscle activity, arabesque angle, and static balance during arabesque posture at before-after intervention. All participants were
measured muscle activity, arabesque angle, and static balance during arabesque posture at before-after intervention.

Results: Elastic resistance squat group and body groups showed a significant increase in the muscle activity, angle, and static
balance ability during arabesque posture(p < 0.05). In the comparison between the groups, the elastic resistance squat group
showed a significant increase in muscle strength, angle, and static balance during arabesque posture (p < 0.05). The results showed
that the elastic resistance squat exercise was more increased than the body squat exercise in all variables (p < 0.05).
Conclusions: Therefore, when planning a training program for a ballet dancer, the elastic resistance squat movement can be
applied as an exercise method to improve the muscular performance and balance ability of the ballet dancer.
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Table 1. General characteristics of subjects (N=23)
A group B group
m=13) m=12) P

Age (years) 22.06 +1.87° 22.09 £1.37 0.487

Height (cm) 167.70 £ 4.37 167.36 £5.33 0.877

Body Weight (kg) 48.90 £ 3.76 46.82 +£3.43 0.200

Career (year) 12.60 £2.22 12.09 £2.34 0.616

*Values are expressed as mean =+ standard deviation.
A: squat group with elastic resistance, B: body squat
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Table 2. Comparison of muscle activity[ uV] (N=23)
A group B group
(n=13) (n=12) P
Axial Pre 616.72 + 74.74° 657.58 + 67.98 0.150(0.882)
leg Post 773.88 + 65.24 698.57 + 65.44
RF Post-pre 157.16 +51.18 44.62 +20.25 6.376(0.0017)
p —9.711(0.001"") —6.812(0.002")
Pre 640.88 + 102.34 655.47 + 45.61 —0.163(0.872)
Axialleg
BF Post 794.96 + 114.83 686.85 + 54.51
Post-pre 154.08+ 50.63 31.38 £20.99 6.316(0.0017)
p —9.624(0.0017") -4.956(0.004*)
Pre 617.68 + 54.58 627.70 + 35.02 —0.204(0.840)
Axialleg
A Post 744.19 + 75.44 666.45 + 46.08
Post-pre 126.51 +74.27 38.75 +29.03 3.655(0.001")
p —9.624(0.0017") —4.956(0.002")
Pre 722.43 + 73.09 703.55 + 61.00 0.844(0.409)
Axialleg
LG Post 827.26 + 87.09 743.67 + 51.11
Post-pre 104.83+ 35.81 40.12 +23.02 4.628(0.0017)
p —9.258(0.0017") —5.781(0.004")
Pre 420.08 £ 95.51 430.74 + 50.74 —0.641(0.529)
LiftingLeg
RF Post 558.29 + 100.87 453.01 +55.27
Post-pre 138.21 + 19.44 22.26 +8.48 11.155(0.001°7)
p —22.480(0.001) -8.711(0.003)
Pre 717.76 + 94.19 725.74 + 52.42 —0.484(0.634)
Liftingleg
BF Post 842.21 + 82.80 752.65 + 53.86
Post-pre 124.45 + 38.58 26.92 + 16.04 6.758(0.001")
p —10.20(0.0017") —5.57(0.005")
Pre 321.98 +31.12 305.64 + 14.31 —0.734(0.472)
Liftingleg
A Post 441.83 +90.65 332.87 £29.14
Post-pre 119.86 + 101.18 27.23 +28.43 4.715(0.0017)
p —3.746(0.005") —3.177(0.010")
Pre 569.43 + 96.79 550.02 + 52.27 —0.669(0.512)
Liftingleg
LG Post 699.17 + 86.87 592.58 + 54.75
Post-pre 129.74 + 44.13 72.56 + 15.73 5.006(0.001°")
p —9.297(0.0017") —8.974(0.002%)

*Values are expressed as mean + standard deviation. » <0.05, “p <0.001
A: squat group with elastic resistance, B: body squat

RF: rectus femoris, BF: biceps femoris

TA: tibialis anterior, LG: lateral gastrocnemius
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Table 3. Comparison of angle during arabesque [°] (N=23)
A group (n=13) B group (n=12) p

Pre 92.48 £+ 5.46° 91.54 +£3.42 —0.663(0.516)

Post 100.65 + 3.00 94.11 +£3.58

Post-pre 8.17 + 5.64 2.57 +£2.61 —4.511(0.0017)

p —4.319(0.001"") —4.319(0.002")

*Values are expressed as mean = standard deviation. “p <0.05, “p<0.001

A: squat group with elastic resistance, B: body squat

Table 4. Comparison of static balance [mm?] (N=23)
A group (n=13) B group (n=12) D

Pre 11.07 £ 0.83a 11.27+0.76 —0.562(0.5817)

Post 5.43+2.23 8.59 £0.77

Post-pre -5.67 £2.44 —2.92+1.22 —4.240(0.001%)

p 8.068(0.001°") 8.756(0.002")

“Values are expressed as mean =+ standard deviation. p <0.05, “p <0.001

A: squat group with elastic resistance, B: body squat
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