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Comparative Analysis of the Right Shoulder’s Muscle Activity When Lifting Ipsilateral
and Contralateral Legs during the Push Up Plus Exercise
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The purpose of this study is to conduct a comparative analysis of the right shoulder's muscle
activity when lifting ipsilateral and contralateral legs during the Push Up Plus (PUP) exercise,
which is a typical shoulder stabilizing exercise, and to provide effective data for a shoulder
stabilization exercise. Upper trapezius, lower trapezius, levator scapula, supraspinatus,
infraspinatus, deltoid posterior, serratus anterior and pectoralis major, which are eight main
muscles of a shoulder, were analyzed for the left and right leg lifting by using an electromyogram
(EMG). The study revealed that the muscle activities of the right shoulder's upper trapezius,
levator scapula, supraspinatus, serratus anterior and pectoralis major were higher when lifting an
ipsilateral (right side) leg, compared to lifting a contralateral (left side) leg. Therefore, lifting an
ipsilateral leg can be an effective method for enhancing the maneuverability (mobility) of the right
shoulder when lifting a single leg.

KEYWORDS: Push up plus (¥%2&2{2), Leg lifting (CH2| = 71), Shoulder stabilization (0174 QH 3t), Electromyogram
(ZHE)
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Table 1 Characteristics of the subjects (N=15) values

are means = standard deviations

Description Subjects
Gender(M/F) 5/10
Age (y) 22.1£2.9
Height (cm) 165.6+ 4.3
Weight (kg) 60.1+ 11.1
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Fig. 1 Spots of attached electrode on right shoulder

Table 2 Spots of attached electrode on right shoulder

Muscles Spots on skin landmark
Upper Between spinous process of 7%
trapezius(UT) | cervical vertebra and acromion
Lower 2cm away from spinous process of
trapezius(LT) | inferior angle level

Levator Between sternocleidomastoid and
scapula(LS) | upper trapezius muscle
Attach on spinous process of scapula
Serratus by locating external distal part of the
anterior(SA) | spinous  process  with  tactile
perception
Locating spinous process with tactile
perception and then attach the
Infra .
spinatus(IS) elect.rode on lower spinous process
that is 4cm away from lateral margin
in parallel
Posterior

deltoid(PD) Lower edge of scapular spine

Front part of latissimus dorsi on

Sel:ratus center armpit line with 5™ 6" rib
anterior(SA) bone level

Pectoralis . . .
major(PM) 2cm internal side from armpit crease
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Table 3 Shoulder muscle activity according to the
contralateral and ipsilateral leg lifting

Contralateral Ipsilateral

Muscle % p
leg leg
UT 5.59+£5.11 6.94+5.15 | 24.12 |.000"
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