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| Abstract |

Purpose: This study aimed to examine the activity of the shoulder flexor and extensor when hold-relax and contraction-relax
techniques were applied with shoulder joint flexion.

Methods: The subjects of this study were 15 healthy women. With the shoulder joint flexion at 0° and 90°, hold-relax and
contraction-relax techniques were applied for the same submaximal resistance to measure the activities of the deltoid muscle
anterior fiber, deltoid muscle posterior fiber, pectoralis major fiber, and latissimus dorsi muscle with surface electromyography.
An independent t-test was conducted in order to compare activities of each muscle according to the two techniques.

Results: When the hold-relax and contraction-relax techniques were applied with the shoulder joint flexion at 0°, the activities
of the shoulder flexor and extensor were not significantly different, but the activity of the flexor was higher when the
contraction-relax technique was applied than when the hold-relax technique was applied. When the hold-relax and
contraction-relax techniques were applied with the shoulder joint flexed at 90°, the activities of the shoulder flexor and extensor
were not significantly different, but the activity of the extensor was relatively higher than when the flexor was at 0°
Conclusion: When the hold-relax and contraction-relax techniques were applied with the shoulder joint flexion at 0°, the
activities of the shoulder flexor and extensor were not significantly different, but the activity of the flexor was higher when the
contraction-relax technique was applied than when the hold-relax technique was applied. When the hold-relax and
contraction-relax techniques were applied with the shoulder joint flexed at 90°, the activities of the shoulder flexor and extensor
were not significantly different, but the activity of the extensor was relatively higher than when the flexor was at 0°.
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Table 1. General characteristics of subjects(n=15)

Age (years) Height (cm)
23.8+1.68 162.1+4.17
NOTE. Each value represents the mean+SD.

Weight (kg)
51.5+4.64
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Table 2. Muscle activation during 2 techniques in 0°

Table 4. Muscle activation during 2 techniques at different

position(%MVC) shoulder flexion angles(%MVC)
0° H-R 0° C-R P techniques muscles 0° position ~ 90°position P
DA 28.16£11.60 33.47£12.04 0.33 DA 28.16+£11.60 52.93+19.97 0.03*
DP 8.97+3.22 9.03£2.58 0.14 HR DP 8.97+£3.22  47.52+14.58 0.00*
PM 28.36£13.12 38.83£16.81 0.96 PM 28.36+13.12 46.99+£21.87 0.31*
LD 6.06£3.61 5.26+3.09 0.60 LD 6.06£3.61 27.22+11.36  0.01*
H-R: Hold- relax, C-R: Contract-relax, DA 33.47+£12.04 57.57+£19.28 0.07*
DA: Deltoid anterior, DP: Deltoid posterior, «
PM: Pectoralis major, LD: Latissimus dorsi, C-R DP 9.03+2.58 47.5+¢15.15 0.00

NOTE. Each value represents the mean+tSD.

Table 3. Muscle activation during 2 techniques in

90°position(%MVC)
90° H-R 90° C-R P
DA 52.93+£19.97 57.57+£19.28 0.33
DP 47.52+14.58 47.5+15.15 0.14
PM 46.99+21.87 49.29+24.97 0.96
LD 27.22+11.36 21.45+12.34 0.60

H-R: Hold- relax, C-H: Contract-relax,

DA: Deltoid anterior, DP: Deltoid posterior,
PM: Pectoralis major, LD: Latissimus dorsi,
NOTE. Each value represents the mean=SD.

3. 07 A 90" FEloN ZHEME

of 7 90° oA §4)-0l 9k 3] gk 7]
H et ol 50 B = 3 33 Ak o rE
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PM 38.83+16.81 49.29+24.97 0.32
LD 5.26+3.09  21.45+12.34 0.00*

H-R: Hold- relax, C-R: Contract-relax,

DA: Deltoid anterior, DP: Deltoid posterior,

PM: Pectoralis major, LD: Latissimus dorsi,

NOTE. Each value represents the mean+SD.

*Different superscripts indicate significant differences(P< 0.05)

ALlgt Al
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