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The Effect of Glenohumeral Internal Rotation Deficit Improving Rehabilitation Program
in the Male High-School Baseball Players
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To investigate the effect of the glenohumeral internal rotation deficit (GIRD) improving rehabilitation program in high
school baseball players on the change in muscle strength balance and pain of their shoulders. Seventy-six players
(35 control group, 41 experimental group) participated in this 6-month study, from April, 2012 to September, 2012.
The rehabilitation program (sleeper stretch) was carried out by coaches of experimental group. The experimental
group showed a significant decrease, while the control group didn't show significant change in GIRD. The shoulder
flexion-extension isokinetic strength ratio of experimental group changed only slightly, while that of control group
experienced a bigger change. Experimental group players initially had high frequency of shoulder pain, but decreased
to 53% at the end. Also, the Short Form-36 Health Survey showed the increase of total score. GIRD improving
rehabilitation program helps to maintain the balance of shoulder extension-flexion strength ratio and relieve shoulder
pain in the baseball players.
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Table 1. Demographic characteristics of subjects

Variable Experimental Control
group (n=41) group (n=35)
Age (y) 16.62+0.94 17.0£1.06
Height (cm) 176.0+£6.41 177.4+£5.19
Weight (kg) 72.34+13.01 71.84+8.17
Body mass index (kg/cm?) 23.17+3.89  22.81+2.19
Years in baseball (y) 6.54+1.22 6.27+1.75

Values are presented as meanzstandard deviation.
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Fig. 1. Sleeper stretch exercise. The players lie on the throwing
shoulder side with glenohumeral joint flexed at 90°, with a 90°
internal rotation, and the elbow was flexed at 90°. They hold
their wrist with the opposite hand and slowly push the forearm
towards the floor.
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Table 2. Initial shoulder ROM of internal rotation and external rotation

Internal rotation (°)

External rotation (°)

Group
T-shoulder NT-shoulder T—-shoulder NT-shoulder
Experimental group 40.97+17.90+ 47.53+14.63+ 107.56+£10.45* 98.76+10.48«
Control group 37.68+11.90+ 47.66+11.91+ 107.18+9.29+* 100.03+8.67+*

Values are presented as meanzstandrad deviation.

ROM: range of motion, T-shoulder: throwing shoulder, NT-shoulder: non-throwing shoulder.
*p<0.05 comparison between T-shoulder and NT-shoulder by paired t-test.
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Table 3. The glenohumeral internal rotation deficit (GIRD)

GIRD (%)
Group
Initial After 6 mo
Experimental group 15.5+2.34 7.14+2 .60+
Control group 12.94+2.06 11.94+4.75

Values are presented as meanzstandard deviation.

GIRD (°)=Non-throwing shoulder ROM of IR-Throwing shoulder
ROM of IR, (GIRD>0).

ROM: range of motion, IR: internal rotation.

*p<0.05 comparison between initial and after 6 months by
paired t-test.
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0.87+0.110] A 0.79+0.132 A=t 229 27] Y
Hshe AW A 549 ¥ Hste 180704 e
0.7520.099] 4 0.65+0.18 (p=0.016)Z, 60°/s0]| A= 0.81+0.129]|
A 0.66£0.29 (p=0.017)Z YE}stTtHTable 4). A@9 3L
180°s Z+4 9k 60°s ZH& ol A /A 548 ] gho]
71E =R TN Zo] 0.7-0.8 Abe] 2 o] glo] f7
HAou 27 9= 06-07 Abo] 2 AH F4o] 180%
w0 60% & EoA 23 T4 EY AR FHOE
SAH 7945 Holw ZA WA Hlojdth

Ao &5 W= 4o & Hal 3719 3$ 55
Hles e 58 A7 2719 A8 L2028 AAT
6o 22t AP E T FFREe 27] 2AIA AR
A(15 case), LF(7 case), (6 case) 1L F-E(5 case)
T2 2 YUY AZ LEZ2aHS 283t 6714 o] %
= A8 case), LE(8 case), FTA(6 case) 12| FE(2
case) 0|k ATE FF5& T4 AgE 27] 15 case]
A 8 case® 2 TAE HFrhFig. 2).

AETY 49 4 H7b= Health Survey?l SF-36 &A1&
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Table 4. The flexion—to—extension isokinetic strength ratio in throwing shoulder

60°/s angular velocity

180°/s angular velocity

Group
Initial After 6 mo Initial After 6 mo
Experimental group 0.87+0.11 0.79+0.13 0.79+0.07 0.73+0.11
Control group 0.81+0.12 0.66+0.29* 0.75+0.09 0.65+0.18*

Values are presented as meanzstandard deviation.

*p<0.05 comparison between initial and after 6 months by paired t-test.
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Fig. 2. The frequency of pain location in the experimental
group was assessed through a survey, conducted at the
commencement of the rehabilitation program, and after 6
months. The incidence of shoulder pain decreased from 15
to 8 cases (a 53% decrease) after 6 months.
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