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Kinematic Analysis of Volleyball Spike and Block Jumps
—Relationship of Lower Extremity Joint Angles and
Muscular Activities to Jumping Height——

ITOH Hiromitsu, MURAKAMI Fukiko, OKITA Yusuke and SUZUKI Iku

Abstract : The purpose of this study was to determine the influence of the kinematics of the trunk and hip,
knee, and ankle joints and muscular activations of the lower extremities on volleyball spike jumps (SJ) and
block jumps (BJ). The 3-D kinematic analysis and EMG analysis were performed on seven experienced vol-
leyball players. The EMG activities of the gluteus maximus (GMa), rectus femoris (RF), biceps femoris
(BF), lateral head of the gastrocnemius (LG) were recorded during the take-off phase, and the RMS of each
muscle was calculated. The jump height (JH) of the SJ was significantly higher than the BJ in all players.
Knee flexion, trunk flexion and ankle dorsiflexion were significantly less during the take-off phase in SJ than
in BJ (knee flexion, trunk flexion and ankle dorsiflexion : p< 0.0298, p<0.0253 and p<0.0022, respec-
tively). The results of the EMG analysis showed that the BF activation was significantly higher in SJ than in
BJ (p<{0.0022). The JH in SJ was significantly correlated to the ankle plantiflexion angle (r=0.824, p
<0.0224). However, no significant relationships could be found between the JH in the BJ and each joint an-
gle. Therefore, it is concluded that the JH in the SJ was more efficiently performed than in the BJ by de-
creasing ankle dorsiflexion, knee flexion and trunk flexion, and BF activation for lower extremity extensor

force production during take-off.
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