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[Purpose]

This study was designed to clarify differences in elbow torque according to combinations of throwing posture
and distance, and to assess effects of a throwing program adjusted for progressively increased throwing
intensity based on differences of shoulder and elbow joint function and pitching performance.

[Methods]

Collegiate baseball pitchers from a university team performed throws at 10 m and 20 m distances using four
postures: double-kneeling, single-kneeling, square standing, and open standing. Elbow torque, arm slot, arm
speed, and ball velocity were measured. Based on findings from these throws, a 60-throw throwing program
was developed. Participants performed both the throwing program and their usual throwing motion. Pitching
performance was then evaluated in a bullpen setting for the following: shoulder internal and external
rotation; elbow flexion and extension; forearm pronation and supination ranges of motion; shoulder internal
and external rotation strength; and ulnohumeral joint space. Furthermore, subjective sensations were
assessed before throwing, after throwing, and after maximal-effort throwing.

[Results]

Significant differences in elbow torque were found among combinations of posture and distance: the highest
values in the open-standing 20 m condition and the lowest values in the double-kneeling 10 m condition (20
m open standing, 34.5 + 10.3 Nm; 10 m double-kneeling, 18.4 + 5.8 Nm; p < 0.05). Shoulder internal rotation
range of motion was significantly lower after maximal-effort throwing only in the usual throwing condition
(69.20 + 5.64° before throwing, 64.00 = 4.00° after maximal-effort throwing; p < 0.05). The values of pitching
performance variables, including ball velocity, spin efficiency, and vertical and horizontal movement, were
significantly greater during the throwing program than during usual throwing (p < 0.05).

[Conclusion]

Throwing intensities differed according to combinations of posture and distance. The highest elbow torque
was achieved when throwing from a lateral-stance posture at 20 m distance. Furthermore, compared with
habitual throwing, the individualized throwing program based on posture—distance combinations was
associated with a smaller decrease in shoulder internal-rotation range of motion after maximal-effort
throwing and with greater ball velocity, spin efficiency, and vertical and horizontal movement in throwing
performance.
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