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Abstract

Purpose : Genu varum is a condition characterized by a wider than normal gap between. This may be due to muscle
weakness caused by poor posture, lifestyle, or lack of exercise. This study aimed to compare the effects of ball-based squats
and narrow squats on muscle thickness, Q-angle, and the gap between the knees, in order to assess the potential for
improving this condition.

Methods : Twenty six adult participants with genu varum were randomly assigned to either a ball-based squat group
(n=13) or a narrow squats group (n=13). Both groups performed their respective exercises three times weekly for 4 weeks.
The data was analyzed using paired t-tests to compare pre- and post- intervention measurements within each group, and
independent t-test was used to compare the two groups.

Results : Both groups showed significant improvement in the thickness of the vastus lateralis and medialis, and rectus
femoris muscles, as well as a significant decrease in the gap between the knees (p<.05). However, there was no significant
difference in Q-angle variation between the two group. Furthermore, there was no significant differences in the Q-angle, gap
between the knees, and muscle thickness variation between both groups.

Conclusion : The results suggest that both ball-based squats and narrow squats are effective in improving muscle thickness
and reducing the gap between the knees in adults with genu varum. However, there was no significant difference between
the two types of squats in terms of their effects on the Q-angle. These findings highlight the potential for exercise

interventions to address this common postural issue.
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Fig 1. squat exercise using a ball
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Fig 3. Ultrasound(® vastus lateralis @
vastus medialis @ rectus femoris)

Fig 4. Digital caliper
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Table 1, General characteristics of the subjects (n= 26)
Group 1 (n=13) Group 2 (n=13) t @)
Mean+SD Mean+SD
Gender (male/female) 8/5 6/7
Age (years) 22.00+2.00 21.86+1.95 -.20 (.838)
Height (O) 172.57+5.88 169.29+9.18 -51 (.608)
Weight (0) 60.00£7.48 55.4346.54 -1.15 (249)

Mean£SD, Group, 1; squat exercise using a ball, Group 2; narrow squat exercise

2. X5 AF 7ol st H gt A3 Group 104 7HE @2, ob% WL, |
o% 2] BE 1B Y 742 Yoo mio] mals the] 222 2R &5 A FosHA Frhskelen
(p<.05), Group 20] A= 7}& W&, & 2, Hrt
Table 2, Comparison of muscle thickness between pre and post exercise (n= 26)
Group 1 (n=13) Group 2 (n=13) t ()
Mean+SD Mean+SD
Pre 1.98+.35 2.02+£33 -44 (710)
Vastus lateralis Post 2.36+.28 2.38+.30
@) Diff 38+.38 3527 .00 (1.000)
t (p) -2.36 (.018) 2.35 (.018)
Pre 2.18+.45 1.99+.29 -.70 (.535)
Vastus medialis Post 2.53+.30 2.34+.10
(@) Diff 0.35+.33 35+.30 .00 (1.000)
t (p) -2.46 (.016) -2.36 (.018)
Pre 1.91+.35 1.68+.32 -1.46 (.142)
Rectus femoris Post 2.32+.33 2.06+.20
@) Diff 41227 38+.24 .00 (1.000)
t (p) -2.36 (.018) -2.36 (.018)

Mean+SD, Group, 1; squat exercise using a ball, Group 2; narrow squat exercise, Diff; Difference (post-pre)
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Table 3. Comparison of Q angle between pre and post exercise (n= 26)
Group 1 (n=13) Group 2 (n=13) ' @)
Mean+SD Mean+SD
Pre 12.57+4.86 10.00+4.16 -.83 (.402)
Left Post 13.57£3.91 11.00+4.55
(° Diff 1.00£5.06 1.00+£6.38 -.06 (.949)
t (p) -74 (458) -33 (.735)
Pre 14.00+6.38 14.00+5.39 -1.35 (.805)
Right Post 15.29+4.68 16.57+5.74
(° Diff 1.29+2.98 1.434+7.63 -1.35 (.209)
t (p) -1.13 (258) -1.15 (.249)

Mean+SD, Group, 1; squat exercise using a ball, Group 2; narrow squat exercise, Diff; Difference (post-pre)
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OJ5HA| ZHA 8 O (p<.05), Group 20| A% 2 Alo]

Table 4, Comparison of gap between the knees between pre and post exercise (n= 26)
Group 1 (n=13) Group 2 (n=13) ¢ ()
Mean+SD Mean+SD
Pre 33.19+7.22 33.70+8.14 -.06 (.949)
Gap between the knees Post 29.98+7.13 30.64+9.41
(a) Diff -3.21£3.62 -3.06+3.29 -.57 (.565)
t (p) -2.36 (.018) -2.36 (.018)
Mean+SD, Group, 1; squat exercise using a ball, Group 2; narrow squat exercise, Diff; difference (post-pre)
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