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ABSTRACT

The purpose of this study was to investigate the effect of isometric hip adduction and abduction on the muscle activities of vastus
medialis oblique(VMO) and vastus lateralis(VL) during leg squat exercises. This study consisted of 21 healthy subjects who had no
medical history of anterior knee pain or lower extremity disorders. The ball and belt were used to isometrically adduct and abduct the hip
joint during the leg squat exercise, respectively. The surface electromyograms of VMO and VL were analyzed, and the findings were used
to calculate the VMO:VL ratio during 3 different quadriceps-strengthening exercises(leg squat, LS leg squat with isometric hip adduction,
LSHD leg squat with isometric hip abduction, LSHB). The muscle activities of VMO and VL and the VMO:VL ratios were compared
using the paired #test with Bonferroni adjustment. The results showed that the muscle activities of VMO and VL during LSHD were
greater than those during LSHB. The VMO:VL ratio was the highest during LSHD. This finding suggests that LSHD using a ball is more
effective than LS and LSHB in selectively increasing the muscle activities of VMO. Therefore, we suggest that leg squat exercise with
isometric hip adduction using a ball would be useful for maintaining correct patella tracking and for selectively strengthening VMO.
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Figure 1. Leg Squat Exercise(A), with isometric adduction using a ball(B), and with isometric abduction using a belt(C)
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Figure 2. The mean normalized electromyographic (EMG) activity of
VMO and VL with standard deviation bars during three
exercises. Note. *p<.016, There was a significantly greater
VMO activation in comparison with the leg squat with hip
abduction (p=.001), +p<.016, There was a significantly greater
VL activation than the leg squat with hip abduction (z=.001).
VMO: vastus medialis oblique, VL: vastus lateralis, LS: leg
squat, LSHD: leg squat with isometric hip adduction, LSHB: leg
squat with isometric hip abduction.

TTE 0594 BAA Fo8ES ASIT o] A5 &
3 fFoldk Aol7k vERt A AR
(bonffernii correction) ©-2 #Z-H]n 7A5S AA|S}
2 Bonferroni =314 0.016(0.05/3)Z A3FATh

Table 1. The electromyographic values(%MVIC) for muscle activity and VMO:VL ratios for the leg squat(LS), the leg squat with hip
adduction(LSHD), and the leg squat exercises with hip abduction(LSHB).

Exercise LS LSHD LSHB

Muscle VMO VL VMOML VMO VL  VMOVL VMO VL  VMOVL
Male(N=10) (;%:?(6)) (2% A1 (?%?) (?‘1‘:‘512) 1131 (%g: 1461) (%gég) 261
FemleN-11) (6% (%Zg) Lo 0460 (?gg;) 1321 (ﬁg;) (%gi?;) 1331
Total(N=22) (3149309) (%8%) 1101 (‘g:%) 8‘5‘:(1)% 134:1% 52:‘7)% (%;g% 1151

Note. Values are mean(SD), No significant difference in VMO:VL ratios between males and females for three exercises(z>.05), *Significantly greater
VMO:VL ratio than that of LS(p=.014.). VMO: vastus medialis oblique, VL: vastus lateralis.
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