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Dear Editor-in-Chief 
 

Many studies are underway on youth baseball 
players shoulder ROM (range of motion) and ball 
speed in order to prevent them from having inju-
ries to their shoulder joints, to work out the ap-
propriate number of pitches, and to develop ef-
fective training programs. 
After a pitch, the internal rotation of the shoulder 
joint (shoulder IR) will become narrow remarka-
bly, whereas the external rotation of the shoulder 
joint (shoulder ER) will be extended conspi-
cuously. This may make the rotator cuff, static 
structures, and periscapular muscles out of bal-
ance (1). Synchronization and coordination 
among upper body muscles, arm, and fingertip 
are crucial to have the most effective pitching 
motion and the fastest ball (2). Arm acceleration 
is from when the shoulder joint externally rotates 
to the full to when the ball leaves the hand. It can 
be done within 0.03 to 0.04 sec. When the shoul-
der joint reaches the full external rotation, the 
elbow joint begins to be extended. Its angular 
velocity can reach up to 2100° to 2400°/sec 
halfway through extension. The shoulder joint 
makes an external rotation at a speed of at most 
7000° to 8000°/sec. It is bent toward the front of 
the body at an angular velocity of at most 300° to 
450°/sec (3). 

Regarding orthodox pitchers who pitch balls by 
raising their arms over their heads, namely, over-
head pitchers, a 142-gram ball can max out at 
speed of 90 mph within 0.05 sec, flying 18.44 me-
ters. It is equivalent to an angular velocity of 
about 6100°/sec. In that case, compressive load 
reaches about 860 N (4). This suggests that there 
is a need to develop shoulder exercise programs 
and have physical trainers at least during the sea-
son. This study aimed to compare shoulder ROM 
and ball speed measured before a youth baseball 
season and after the season to provide data ne-
cessary to develop a program intended for youth 
baseball players to prevent shoulder injuries and 
relax their shoulder joints. 
This study was conducted prior to and after the 
youth baseball season in 2013 on 26 youth base-
ball players (mean 14.5 yr, 14 pitchers and 12 
fielders) listed on KBA.  
The ROM of the dominant shoulder joint (DS-
ROM) was measured through the protractor pi-
vot adjusted to the center of the shoulder joint 
for every subject in a supine position. Additional-
ly, the pivot arm was adjusted and fastened onto 
the upper arm along with adduction and abduc-
tion. Shoulder joints of all subjects were abducted 
and adducted at 90° in a supine position and then 
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their forearms were pronated. The pivot was then 
adjusted to the center of the elbow joint, through 
which the range of IR and ER were measured 
twice by one researcher (5). All variables are pre-
sented as mean and standard deviation (SPSS 
version 18.0 for Windows). Also, paired t-test 
was used to compare ball speed before and after 
the season. Statistical significance was defined at 
P<0.05.  
The protocol was approved by the Bioethics In-
stitutional Review Board of Silla University 
(Project No. 1041449-201502-HR-001). 

A change in DS-ROM of youth baseball pitchers 
at pre-season and post-season are summarized in 
Table 1. The IR was measured at 31.65° before 
the season. It was increased to 34.03° after the 
season. The increase was statistically significant 
(P<0.05). The ER was measured at 96.57° before 
the season. It was decreased to 93.15° after the 
season. The decrease was statistically significant 
(P<0.001). When pitching a ball, a pitcher uses a 
combination of his left foot and his right hand. A 
successful pitch depends on dynamics, coordina-
tion, supple ROM, and muscular strength (6).  

 
Table 1: A changes in DS-ROM of youth baseball pitchers 

 

Variable Pre-season Stove league t df P 
IR 31.65±7.85 34.03±8.41 -2.168 25 0.04* 

ER 96.57±5.57 93.15±5.99 4.237 25 0.001*** 
Values are mean ± SD. * P < 0.05; *** P < 0.001. 
 

In conclusion, these results indicate that syste-
matic collection and analysis of data on shoulder 
joints are needed in order to prevent youth base-
ball players from having injuries and improve 
their athletic performance. In addition, their 
pitching forms should be corrected to increase 
ball speed. Moreover, it is important to limit the 
number of pitches and inning so that they can get 
adequate rest. 
 

Acknowledgments 
 

This paper was supported by the KU Research 
Professor Program of Konkuk University. Seung-
Won Yang and second Se-Jeong Kwon contri-
buted equally to this work. 
 

Conflict of Interests 
 

The author declares that there is no conflict of 
interest.  

 

References  
1. Yanagisawa O, Miyanaga Y, Shiraki H et al 

(2003). The effects of various therapeutic 

measures on shoulder range of motion and 
cross-sectional areas of rotator cuff muscles 
after baseball pitching. J Sports Med Phys Fit-
ness, 43(3): 356-66. 

2. Braun S, Kokmever D, Millett PJ (2009). Shoul-
der injuries in the throwing athlete. J bone 
and joint surgery. J Bone Joint Surg Am, 91(4): 
966-78. 

3. Loftice J, Fleisig GS, Zheng N, Andrews JR 
(2004). Biomechanics of the elbow in Sports. 
Clin Sports Med, 23(4): 519-30. 

4. Tibone JE, McMahon PJ (1999). Biomechanics and 
pathologic lesions in the overhead athlete, Iannotti Wil-
liams Disorders of the shoulder Diagnosis and man-
agement: Philadelphia Williams & Wilkins, 
USA, pp: 233-50. 

5. Shanley E, Rauh MJ, Michener LA, Ellenbecker 
TS, Garrison JC, Thigpen CA (2011). Shoul-
der range of motion measures as risk factors 
for shoulder and elbow injuries in high school 
softball and baseball players. Am J Sports Med, 
39(9): 1997-2006. 

6. Limpisvasti O, ElAttrache NS, Jobe FW (2007). 
Understanding shoulder and elbow injuries in 
baseball. J Am Acad Orthop Surg, 15(3): 139-47.

 


