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Effect of Limited Lower Extremity Activity on Handball Overarm Throwing
— study on three-dimensional analysis
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Abstract

In this study, we carried out a three-dimensional analysis of overarm throwing with limited lower extremity
activity in male handball players (n=8, 24.1+28 years of age), with a focus on activities of the trunk and upper
extremities. We divided throwing performance into 3 types : 1) 3-step shot (3SS), 2) l-step shot (1SS), 3) no-
step shot (NSS).

The ball velocity decreased depending on limitation of the lower extremities (significant difference between 3SS
and NSS : p<0.05), the velocity is 22.34*+1.23m/s in 3SS, 20.93+*1.35m/s in 1SS, 19.13*1.77m/s in NSS. Maximal
angle velocity of elbow extension and shoulder internal rotation did not differ among the 3 types of throwing.
However, maximal angle velocity of both shoulder, chest and pelvis rotation decreased and the peak timing
occurred early according to the limitation. The throwing form was almost the same in the 3 types of throwing.
Kinetic chain sequence from lower to upper segment (pelvis-chest-shoulder) was shown in 3SS and 1SS, although
pelvis rotation synchronized chest rotation was in NSS. The peak of the chest was earlier than pelvis in 2 subjects
in NSS.

There was correlation between ball velocity and the trunk forward tilt angle at maximal angler velocity of pelvis
rotation in the 3 types commonly.

This study suggests that the limitation of activities of lower extremities enhances the activities of upper

extremities relatively and the trunk activity affects the ball velocity.
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