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Abstract

Purpose : The purpose of this study was to investigate the activity of muscles around the scapulothoracic muscles according to
the angle of shoulder joint abduction in the prone position.

Methods : The participants included 15 adult males who had not undergone orthopedic surgery and did not have shoulder joint
impairments. We measured the muscle activity of the upper trapezius, middle trapezius, lower trapezius, and serratus anterior at 120
°, 90 °, and 60 ° shoulder joint abduction angles.

Results : There was a significant difference in the comparison of muscle activity in the upper trapezius, middle trapezius, and
serratus anterior muscles according to the shoulder joint abduction angle (p<.05). The results of the post test showed that the upper
trapezius was significantly different between 120 ° and 60 ° (p<.01), and the middle trapezius was significantly different between
90 ° and 120 °, and between 90 ° and 60 ° (p<.05). There was a significant difference in the serratus anterior between 120 ° and
90 ° (p<.01), and 120 ° and 60 ° (p<.0l).

Conclusion : The results of this study could be used to determine an effective shoulder joint abduction angle to reduce muscle

activity of the upper trapezius and increase muscle activity of the middle trapezius, lower trapezius, and serratus anterior.
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Table 1. General characteristics of subjects (n=13)
Variables Mean+SD (min~max)
Age (year) 24.23+6.58 (20~45)

Height (cm)

172.4624.46 (165~177)

Weight (kg)

70.84+9.29 (60~84)
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Muslce

Electrode location

Upper Trapezius (UT)

at 50 % on the line from the acromion to the spine on vertebra C7

Middle Trapezius (MT)

at 50 % between the medial border of the scapula and the spine, at the level of T3

Lower Trapezius (LT)

at 2/3 on the line from the trigonum spinae to the 8th thoracic vertebra

Serratus Anterior (SA)

between 5-6th ribs and anterior axillary, parallel to the muscle fibers
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Fig 1. Measurements for muscle activity of UT, MT, LT, SA in prone position (A: 120 ° , B: 90 ° , C: 60 ° )
Abbreviation; UT: upper trapezius, MT: middle trapezius, LT: lower trapezius, SA: serratus anterior
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Table 3, A comparison of EMG activity for ST joint muscles according to shoulder abduction angles  Unit : (%)
120° 90° 60° F D
uT 46.91426.79* 36.344+21.85 16.72+5.38 7.47 0.01°
MT 52.18+31.04 60.8+51.33 43.29+18.82 0.73 0.04"
LT 58.13£37.09 58.16+46.48 49.85+26.52 0.21 0.81
SA 25.84+30.47 4.7+£3.39 5.53+£2.47 5.90 0.01°
"mean+S.D, *p<.05, UT; upper trapezius, MT; middle trapezius, LT; lower trapezius, SA; serratus anterior
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Fig 2. A comparison of EMG activity graph for ST joint muscles according to shoulder abduction angles
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