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A Comparison of Modified Sling Exercise and General Isometric Exercise in Patients with Shoulder Impingement Syndrome
Kwang-Ho Jang, PT, MS; Jong-Duk Choi, PT, PhD'; Moon-Hwan Lee, PT, PhD? Chang-Yong Kim, PT, BS'

Department of Physical Therapy, Songchon Orthopedic Clinic; 1Depar’cment of Physical Therapy, College of Health Sports
Science, Daejeon University; 2Department of Physical Therapy, International University of Korea

Purpose: The purpose of this study was to compare modified sling exercise and general isometric exercise in patients
with shoulder impingement syndrome.

Methods: Twenty subjects were studied. The control group, n1 = 10, received instructions for doing general isometric
(ISO) exercise. An experimental group, n2 = 10, received instructions for doing push-ups from standing and sitting
positions and modified scapular exercises using a sling (3 sets, 3 times per week for 6 weeks). To evaluate the effects
of exercise, subjects were evaluated using a visual analog scale for pain, a goniometer for range of motion, and
electromyography for onset time of muscle contraction. Statistical analysis was done using the Wilcoxon Signed rank

and Mann-Whitney U tests.

Results: Pain in the sling group was significantly decreased after 6 weeks of treatment (p<0.05) pain in the general
ISO exercise group was not significantly decreased (p>0.05). Flexion and external rotation were significantly increased
after 6 weeks of treatment in both groups (p<0.05) and the change in the Sling group was greater than in the 1SO
group (p<0.05) in the flexion test. Time of onset of contractions in the Sling group for the upper trapezius, lower
trapezius and serratus muscle were significantly decreased after 6 weeks of treatment (p<0.05), but the onset time for
the middle trapezius did not significantly decrease (p>0.05).

Conclusion: Scapular stabilizing exercise using a sling increases range of motion and decreases pain, and onset time
of muscle contraction in patients with impingement syndrome.

Keywords: Isometric exercise, On-set time, ROM, Sling
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A comparison of visual analogue scale between pre

sling & ISO group and post sling & ISO group  (N=20)
Pre-test Post-test P
Sling exercise group 5.90+1.60  4.10+1.91 0.00*
Isometric exercise group  5.70:0.94  5.40+0.84 0.19

Values are meanzstandard deviation
Unit: score (cm)
ISO: Isometric
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Table 3. A comparison of range of motion between pre sling & ISO group and post sling & ISO group (N=20)

Sling exercise group ISO exercise group p
Flexion (degree)
Pre-test 144.80+20.87 154.20+7.41
Post-test 152.80+£16.06 155.30+7.56
P 0.03* 0.02*
Change variation' (degree) 8.00+9.63 1.10£1.28 0.51
Change rate’ (%) 6.43+8.83 0.71£0.85 0.07
External rotation (degree)
Pre-test 47.10+22.72 60.10+11.21
Post-test 52.20+£17.96 61.70+£10.63
P 0.04* 0.01%
Change variation (degree) 5.10£9.90 1.60+1.64 0.12
Change rate (%) 36.11+£66.95 2.98+3.42 0.15
Abduction (degree)
Pre-test 98.60+13.01 95.50+3.81
Post-test 100.30+10.42 96.20+3.94
p 0.23 0.09
Internal rotation (degree)
Pre-test 23.50+18.14 21.10£6.54
Post-test 30.30+15.72 22.20+5.77
p 0.18 0.66

Values are meanzstandard deviation

ISO: Isometric

"Post-test degree — Pre-test degree

*(Post-test degree — Pre-test degree)/ Pre-test degree x 100
*p<0.05

Table 4. A comparison of shoulder muscles on-set time between pre sling & ISO group and post sling & ISO group(N=20)

On-set time

Muscl G e
— S Pre-test Post-test e

) Sling exercise group 26.14+2.27 21.47+3.81 0.00*

Upper trapezius .
ISO exercise group 26.05+4.53 23.78+2.40 0.14
) Sling exercise group 29.41+1.53 23.62+3.02 0.00*

Serratus anterior

ISO exercise group 29.47+7.84 29.38+7.58 0.94
. . Sling exercise group 35.58+8.91 32.29+8.80 0.13

Middle trapezius ]
ISO exercise group 35.46+10.10 35.97+7.13 0.84
. Sling exercise group 35.87+4.91 31.97£6.97 0.04*

Lower trapezius .
ISO exercise group 32.80+5.34 32.61+8.17 0.94

Values are meanzstandard deviation
ISO: Isometric
*p<0.05
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