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Influences of Static and Dynamic Alignments of the Lower Extremities

on the Activation of the Lower Extremity Muscles during a Drop Jump

Hiromitsu ITOH", Osamu WADA? and Noriatsu TATEMATSU?

Abstract : The purpose of this study was to investigate the influences of static and dynamic alignments of
the lower extremities on the activation of lower extremity muscles during a drop jump. Twenty-three univer-
sity women students participated in this study and were divided into two groups according to the amount of
femoral anteversion (Craig’s test) present. The subjects with a higher value of anteversion were placed in
Group A 1, and the ones with a lower value were placed in Group A 2. Then each group was again divided
into two subgroups according to the amount of medial shift of the knee during a one-legged drop landing
from a 20 cm height. The subjects with a larger value of medial shift were in placed in Group A 1-B 1 or
Group A 2-B 1, and the ones with a lower value were placed in Group A 1-B 2 or Group A 2-B 2. The sub-
jects then performed drop jumps from a height of 30 cm. The EMG activities of the vastus medialis (VM),
vastus lateralis (VL), biceps femoris (BF), semitendinosus (ST), gluteus maximus (Gmax), and gluteus
medius (Gmed) were recorded during the pre-activation (100 ms before touchdown) and the post-activation
(100 ms after toe-off) phases, and the RMS of each muscle was calculated. During the pre-activation phase,
the VM and ST in Group A 1 showed significantly lower activities than the ones in Group A 2. Group A 1-B
1 and Group A 1-B 2 showed no significant differences between any of the muscular activities. On the other
hand, the ST in Group A 2-B 1 showed significantly higher values than the ones in Group A 2-B 2. During
the post-activation phase, there were no significant differences between the groups in any of the muscular ac-
tivities. It could be concluded that women with large femoral neck anteversion in static alignment and
women even with normal femoral neck anteversion who showed knee-in motion in dynamic alignment char-

acteristically activate their VM and ST muscles in the preparatory phase of drop jump.
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