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Relation between shoulder and elbow joint torque and motion range in baseball throwing and
risk of shoulder and elbow injury
Michiya Tanimoto', Shinsuke Yoshioka®, Yoshimasa Setoguchi’, Masaya Hirashima®

Background: Shoulder joint torque and motion range in baseball throwing are considered to have relation with the
risk of shoulder and elbow injury. Purpose: The purpose of this study is to investigate the relation among shoulder
joint torque and motion range in baseball throwing, shoulder isometric muscle force and static motion range, and the
risk of shoulder and elbow injury. Method: Twelve baseball pitchers affiliated with the baseball club of the
University performed maximum speed ball pitching with motion capture kinematics and kinetics analysis, isometric
muscle force tests of shoulder inner rotation, and motion range tests of shoulder external rotation and horizontal
abduction. The relation among the kinetic characteristics of throwing, the physical characteristics, and the risk of
shoulder and elbow injury was investigated Result: Shoulder inner rotation torque in throwing has strong correlation
with elbow inversion torque (P<0.001). Shoulder horizontal adduction torque in throwing has strong correlation with
shoulder shear force (£<0.001).Motion range of shoulder external rotation in throwing has correlation with elbow
inversion torque (P<0.05). Motion range of shoulder horizontal abduction in throwing has strong correlation with
shoulder shear force (P<0.001).”Upper arm power type group” defined as the top six subjects with large upper arm
torque (amount of shoulder inner rotation and horizontal adduction) in throwing have larger elbow inversion torque
(P<0.1) and larger shear force (P<0.05). Conclusion: These results suggested that throwing motion without strong
upper arm torque and with larger shoulder motion range decrease the risk of shoulder and elbow injury in throwing.

Key words: injury by throwing, elbow joint inversion torque, shoulder joint shear force, joint torque, joint motion
range
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