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A Comparison of Shoulder Stabilizer Muscle Activities of
Therapeutic Climbing and Isometric Exercise in Patients with

Shoulder Impingement Syndrome
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'Department of Physical Therapy, College of Health Science, Dongshin University, Naju; 2Department of Physical Therapy, Graduate School, Seonam

University

Purpose: The purpose of this study was to compare therapeutic climbing exercise and general isometric exercise in patients with shoul-

der impingement syndrome.

Methods: Among 20 adults, study subjects were arbitrarily classified into an experimental group of 10 and a control group of 10. The
control group performed general isometric exercise (ISE) and the experimental group performed therapeutic climbing exercise (TC) (3
sets, 3 times per week for 8 weeks). To evaluate the effects of exercise, subjects were evaluated using a Disabilities of the arm, shoulder
and hand score (DASH), a goniometer for range of motion, and shoulder activity measured serratus anterior, upper trapezius, and lower
trapezius. Independent and paired t-test were used for comparison of the effect between groups.

Results: DASH scores showed a significant decrease in both groups after 8 weeks of treatment (p < 0.001) and significant difference was
observed between the TC groups (p<0.01). Flexion and abduction were significantly increased after 8 weeks of treatment in the ISE
group (p<0.001) and flexion, abduction, external and internal rotation were significantly increased after 8 weeks of treatment in the TC
group (p<0.001). Serratus anterior and lower trapezius activity were significantly increased after 8 weeks of treatment (p<0.001) and
upper trapezius activity was not significantly increased after 8 weeks of treatment in the ISE group (p>0.05). Serratus anterior, lower
trapezius, and upper trapezius activity were significantly increased after 8 weeks of treatment in the TC group (p < 0.001).

Conclusion: Scapular stabilizing exercise using a therapeutic climbing exercise increases range of motion and decreases DASH, and in-
creases activity of shoulder muscles in patients with impingement syndrome.
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Figure 1. Therapeutic climbing program
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Table 1. General characteristics of subjects (n=20)

ISE Group (n=10) TC Group (n=10)

Mean#+SD Mean+SD
Gender (M/F) 5/5 6/4
Age (yr) 54.0+4.1 55.6x74
Height (cm) 163.6+6.3 160.2+89
Weight (kg) 58584 61.8+7.7

Values are presented as mean+ standard deviation.
ISE Group: Isometric exercise group, TC Group: Therapeutic climbing group.
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Table 2. A comparison of disabilities of the arm, shoulder and hand score in each groups (Unit: score)
Pre-test 4 weeks 8 weeks (I)Period (J)Period p
ISE 53.31+5.73 4554+6.12 36.64%5.15 Pre test 4 weeks 0.000"""
8 weeks 0.000""
4 weeks 8 weeks 0.018
TC 54.76+7.12 43.86+5.89 31.73+6.32 Pre test 4 weeks 0.000""
8 weeks 0.000"
4 weeks 8 weeks 0.006"
p 0.846 0.039" 0.007*

Values are presented as mean+ standard deviation.

Tested by independent t-test IE-TC *p<0.05, *p<0.01, **p<0.001.
Significance was tested by repeated measure ANOVA within each group.
Tukey's multiple range test within each group 'p<0.05, "p<0.01, ""p<0.001.
ISE: Isometric exercise group, TC: Therapeutic climbing group.
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Table 3. A comparison of range of motion in each groups

Eun-Jung, Kim, et al.

(Unit: degree)

Pre(A) 8 weeks(B) (B-A) (I)Period (J)Period p
Flexion ISE 142.43+11.43 150.63+13.44 8.20+£2.01 Pre test 4 weeks 0.000""
8 weeks 0.000""
4 weeks 8 weeks 0.007"
TC 137.81+£12.76 152.67+11.56 14.86+1.20 4 weeks 0.000""
8 weeks 0.000""
4 weeks 8 weeks 0.002"
p 0.004x*
Abduction ISE 95.15+£12.63 101.84+11.74 6.69+0.89 Pre test 4 weeks 0.004""
8 weeks 0.000""
4 weeks 8 weeks 0.013"
TC 92.65+10.75 105.51+10.18 12.86+0.57 Pre test 4 weeks 0.000""
8 weeks 0.000""
4 weeks 8 weeks 0.006"
p 0.008%*
External rotation ISE 50.10+£15.38 53.16+£14.74 3.06+0.64 Pre test 4 weeks 0.065
8 weeks 0.047°
4 weeks 8 weeks 0.793
TC 47.14+13.12 52.75+14.75 561+£1.63 Pre test 4 weeks 0.011
8 weeks 0.000""
4 weeks 8 weeks 0.461
p 0.370
Internal rotation ISE 22.68+17.73 25.73+15.23 3.07£2.50 Pre test 4 weeks 0.365
8 weeks 0.043*
4 weeks 8 weeks 0.142
TC 21.53+14.31 26.83+14.24 5.30+£0.07 Pre test 4 weeks 0.034
8 weeks 0.000""
4 weeks 8 weeks 0.052
p 0.274

Values are presented as mean * standard deviation.

Tested by independent t-test IE-TC *p<0.05, *p<0.01, **p<0.001.
Significance was tested by repeated measure ANOVA within each group.
Tukey's multiple range test within each group p<0.05, "p<0.01, *'p<0.001.
ISE: Isometric exercise group, TC: Therapeutic climbing group.
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Table 4. A comparison of muscle activity in each groups

JKPT

(Unit: %MVIC)

Pre(A) 8 weeks(B) (B-A) (I)Period (J)Period p
Serratus anterior ISE 15.53+10.64 20.64+8.34 5.11£2.30 Pre test 4 weeks 0.008'"
8 weeks 0.000""
4 weeks 8 weeks 0.035
TC 14.67+£9.15 23.58+10.23 891+1.08 Pre test 4 weeks 0.000""
8 weeks 0.000""
4 weeks 8 weeks 0.005"
p 0.046"
Upper trapezius ISE 21.65+13.74 24.15+12.49 2.50+1.25 Pre test 4 weeks 0.078
8 weeks 0.060
4 weeks 8 weeks 0.184
TC 20.23+11.75 24.71+£10.33 448+1.42 Pre test 4 weeks 0.003"
8 weeks 0.000""
4 weeks 8 weeks 0.297
p 0.182
Lower trapezius ISE 16.59+7.63 21.11+6.32 Pre test 4 weeks 0.030™
8 weeks 0.003"
4 weeks 8 weeks 0.071
TC 14.71+8.11 22.64+8.53 Pre test 4 weeks 0.002'
8 weeks 0.000""
4 weeks 8 weeks 0.083
p 0.025"

Values are presented as mean+ standard deviation.

Tested by independent t-test IE-TC *p<0.05, *p<0.01, **p<0.001.
Significance was tested by repeated measure ANOVA within each group.
Tukey's multiple range test within each group p<0.05, "p<0.01, *'p<0.001.
ISE: Isometric exercise group, TC: Therapeutic climbing group.
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