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ABSTRACT

This cross sectional study was proposed in order to determine the effects of
hip adductor exertions and two exercise sequences on EMG activity of the vastus
medialis oblique (VMO) and vastus lateralis (VL) muscles during squat exercises.
Thirty healthy young adults without a history of anterior knee pain voluntarily
participated in this study. Surface electromyography (EMG) were recorded from the
VMO and VL muscles of the subject’s dominant leg during squatting without hip
adduction and with 35%, 70% and 100% isometric hip adductor exertion. The two
exercise sequences were: 1) squeeze (hip adduction) entire time-squat exercise (SE-
SE); and 2) squeeze at 60 degrees knee flexion-squat exercise (SF-SE). EMG
activities were normalized by the maximum voluntary isometric contraction (MVC)
of each muscle.

The results showed significant effects of hip adductor exertions (p<0.001) but
no significant effects from the exercise sequences and no interaction (p>0.05) on the
VMO, VL activities and VMO:VL ratio. The %MVC of the VMO during squatting
with 70% and 100% of isometric hip adductor exertion was greater than squatting
without hip adduction (38.35-62.13 vs. 35.77 %MVC), %MVC of VL and
significantly increased from 0% to 100% hip adductor exertion (36.2-73.60 %MVC).
The VMO:VL ratio during squatting without hip adduction was greater than squatting
with 35% and 70% of hip adduction exertion (1.06 vs. 0.76-0.87), but not
significantly different from squatting with maximum hip adduction (0.94-1.00). No
significant difference between the VMO and VL activities while squatting without hip
adduction and squatting with 100% hip adduction was seen.

The VMO and VL activities during squatting combined hip adduction with
SE-SE and SF-SE and were not significantly different. Both sequences could be
trained with no different effects on the muscle activities. Squatting with 70% and
100% isometric hip adductor exertion increased both the VMO and VL activities.
Squatting without hip adduction and squatting with maximum isometric hip adduction
seemed to promote balanced activities of the VMO and VL muscles, which could
benefit VMO muscle retraining for abnormal patellar tracking.
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