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*p <0.05, **p<0.0l.
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An Electromyographic study on the isometric exercise
of the quadriceps femoris performed simultaneously

with movement of hip extension

Naoto Tokuhara, Takayoshi Miyagawa’, Shinsuke Kitahama’,
Nobumasa Chijiiwa’, Seiichi Takemasa' and Tomoaki Shimada'

ABSTRACT : The purpose of this study is to identify the most effective pattern of the isometric exercise of
the quadriceps femoris by using electromyography (EMG). Twenty-nine healthy young aduits (17 men, 12
women) volunteered as subjects in this study. The following 5 patterns of QS were performed for 3 seconds
with maximum efforts ; 1) in supine (S type), 2) in supine with 15 degrees of hip extension (S15 type), 3)
in supine with movement of hip extension (SHE type), 4) in prone (P type), and 5) in prone with move-
ment of hip extension (PHE type). The integrated EMG activities were measured from the rectus femoris
(RF), vastus medialis (VM), vastus latelaris (VL), gluteus maximus (GM), biceps femoris (BF), sem-
itendinosus (ST), and semimembranosus (SM) and standardized as % maximum voluntary contraction
(MVC). Multiple comparison analyses revealed that %MVC of RF, VM, VL during SHE type showed sig-
nificantly greater activity than the other 4 patterns. These results way suggest that simultaneous QS with ex-
tension movement of the hip is an effective exercise pattern to elicit maximum activities of the quadriceps

femoris.

Key Word : Quadriceps femoris, Isometric exercise, Electromyography (EMG), Hip extension.
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