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Abstract
In overheard throwing sports such as softball, baseball and handball, shoulder and elbow injuries due

to repeated throws are very common. Considering that force production in kinetic chain initially occurs
by the coordinated and timely contraction of lower extremity muscles, the fatigue of these muscles
prevents optimal performance and may cause a deficit in production and transmission of force to the
upper extremity along the chain. Due to relationship between different segments of the kinetic chain,
the upper extremity kinematic may also change. Therefore, the purpose of this study was to investigate
the effect of lower extremity muscles fatigue due to repeated motion on kinematics of overhead throw.
In this quasi-experimental study, 12 players of national-level softball league participated as one group.
They performed three throws as fast as they can, immediately before and after the fatigue protocol to a
target of 9 meters away from them. Kinematics data (the horizontal abduction at foot contact, the
maximum external rotation of humerus, maximim internal rotation velocity of humerus and maximum
elbow extension velocity) were recorded during throwing using the 8-camera video analysis system
(Qualisys, Inc, Gothenberg, Sweden). Fatigue protocol included 10 squats (90° knee flexion), 2 vertical
jumps and 20 steps (31 cm high), until they reach the fatigue criterion. The result of this study showed
a significant increase in the horizontal abduction at foot contact, the maximum external rotation of
humerus, maximim internal rotation velocity of humerus and maximum elbow extension velocity.
These results, indicate the functional relationship between upper and lower extremity. Furthermore,
considering that the increase in these values are the risk factors of upper extermity injuries, improving
endurance of lower extremity muscles in throwing athletes will prevent injury to the shoulder and
elbow.
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