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Abstract

PURPOSE: Although increasing shoulder complex range of motion has been considered as a
method of preventing ulnar collateral ligament (UCL) injuries, the relationship between the
shoulder complex range of motion and Peak Elbow Varus Torque(PEVT) during pitching is
still unclear. This study firstly examined the immediate effects of an exercise intervention to
increase shoulder complex range of motion on the Maximum shoulder External Rotation
(MER), acceleration time during pitching, and PEVT during pitching. Secondly, the
relationships among the MER, acceleration time, ball velocity, and PEVT during throwing
were also examined.

METHODS: Ten male college baseball pitchers (age 18.8 * 0.6 years, weight 72.5 + 12.1
kg, height 1.76 + 0.07 m) participated in the study. Subjects threw 15 fastball at full speed
each before and after the implementation of the intervention exercises focusing on foam
rollers and dynamic stretching exercises in the laboratory. The throwing motions were
captured using a three-dimensional motion analysis system to measure kinematic and kinetics
data. Throwing velocity, MER, acceleration time, and PEVT were then calculated.
RESULTS: Paired-sample t tests revealed that no significant differences were found for all
variables between before and after the intervention exercises. Interclass correlation analyses
showed no significant relationship among MER, acceleration time, and PEVT. Multiple
regression analyses for each subject showed significant positive relationship between ball

speed and PEVT, but the relationships of MER and acceleration time with PEVT showed no



consistent trend.

CONCLUSION: Results showed that the shoulder complex range-of-motion exercise

intervention did not immediate effects on MER, prolong acceleration time, and PEVT and

that the PEVT was only strongly related with ball velocities. These results suggest that limiting

the number of pitching and participations in baseball games during a season is more important

than increasing shoulder complex range of motion to prevent UCL injuries.
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X]1-a Scapular Arch Exercise with Foam roller



X1-b Thoracic Rotation with Medicine Ball (1kg)



X1-c Maximum External Rotation Exercise with Medicine Ball (1kg)
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&1l EFEBEOI VYA AN ARRIGREROEZHTIHE—F

Pre Post FHES
(El Cohen’s d
Mean SD Mean SD r1E pfE
EREE (m/s) 27.40 1.50 21.23 2.03 .50 0.23 0.953 >.001
MER(deg) 103.08 22.31 101.52 19.54 .63 0.13 0.841 .002
NN HRFRFE (msec) 17.73 1.24 21.75 38.79 21 -0.43 0.350 321
PEVT(N m) 55.43 18.70 52.927 16.74 12 0.55 0.962 >.001




w2 HEEEILEDOEI0RIKODBZEHOFIHE—E

| BEREEE (m/s) MER(deg) hREE AR (msec) PEVT(Nm)
Sublect Mean SD Mean SD Mean SD Mean SD

A 29.27 0.64 78.83 8.95 22.70 3.82 54.82 3.15
B 29.70 0.90 112.84 4.87 17.53 1.68 49.95 3.49
C 26.85 0.36 87.68 4.44 53.88 4.57 53.88 4.57
D 23.78 0.75 72.92 7.94 15.23 3.86 57.02 2.50
E 27.59 0.56 102.44 6.85 13.00 11.20 89.73 6.35
F 27.87 0.30 125.47 4.21 27.97 17.26 62.75 1.87
G 28.45 0.46 106.07 9.63 13.37 1.77 28.13 2.48
H 25.97 0.57 89.99 8.27 23.13 6.08 27.92 3.06
| 26.09 0.67 136.08 6.58 16.80 5.62 58.45 3.79
J 21.57 0.82 110.63 4.04 32.13 3.90 60.12 2.40




&3 EREZ &£ OMER - MRHAKAE, MRHEAKE - PEVT, MER - PEVTRIOMERE—

_ MER - H0SEHRHFR INRERRFME - PEVT MER - PEVT
Sublect T o 1R o R R ot
A 0.701 <.001 0.507 .004 0.704 <.001
B 0.339 .067 0.331 074 0.478 .008
C -0.860 <.001 -0.712 <.001 0.856 <.001
D 0.747 <.001 0.157 408 -0.060 152
E 0.855 <.001 -0.725 <.001 -0.758 <.001
F 0.067 A2 -0.432 017 0.265 156
G -0.280 134 -0.441 .015 0.449 013
H -0.079 679 -0.468 .009 0.325 .080
| -0.596 .001 -0.678 <.001 0.845 <.001
J -0.372 .043 0.017 930 -0.405 027




T4 ERE L& OREGRE, MER, 1IREARFRT & PEVT D E B IS5 HT
EEGRE MER IpER: ST S
Subject R? plE
RE plE  BROMEEE  RE plE  BOMEEE  RE piE BB HEE
A 0.779 <.001 0.738 <.001 0.532 0.701 <.000 0.499 0527  .002  0.312
B 0.944 <.001 0.865 <.001 0.827 0.149  .008  0.134 0.227 <.001 0.213
C 0.899 <.001 0.700 <.001 0.406 0.299  .075  0.116 0.005  .967  0.003
D 0.492 <.001 0.831 <.001 0.629 -0.146 510 -0.093 0.781  .002  0.491
E 0.907 <.001 0.600 <.001 0.557 -0.621 <.001 -0.321 0.023  .852  0.011
F 0.476 .001 0.474  .004  0.450 0.173 250  0.167 -0.526 .001  -0.518
G 0.724 <.001 0.793 <.001 0.644 0781 <.001 0.632 -0.010 .931  -0.009
H 0.741 <.001 0.810 <.001 0.663 0.195 .065  0.192 0.002  .980  0.003
| 0.808 <.001 0.399  .018  0.218 0.428  .007  0.251 0.003 .18  -0.118
J 0.463 .001 0574  .001 0528 -0.222 .198  -0.190 -0.100 .525  -0.093




