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Comparison of Scapular Stabilizer Muscles Activity among
Push-Up, Knee Push-Up and Wall push-Up
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Abstract The purpose of this study was to investigate difference of activity of scapular stabilizer muscles

A, B
among push-up, knee push-up and wall push-up exercise. Eight male college students were recruited as
participants without any history of shoulder or pathology. The results showed that serratus anterior, anterior

Aok
<AL, of7iE

7|19E
deltoid, infraspinatus were higher muscle activities than other scapular stabilizer muscles during push-up
exercise and muscle activity of standard push-up exercise was higher muscle activity than that of Knee and

Wall push-up exercise. Also, We know that knee push-down exercise was more effective than wall push-down

exercise for scapular stabilization.
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Table 1. Physical characteristics of the participants

N Age(yrs) Height(cm) Weight(kg) %BF(%)

8 20.5+1.77 173.25£3.88 72.15+8.36 | 18.00£5.54
(MeantSD)
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Table 2. Location of surface electrode

Muscle Electrode location
Upper Trapezius | At 50% on the line from the acromion to the spine
(UM on vertebra C7
Lower Trapezius | At 2/3 on the line from the trigonum spine to the
thoracic vertebra
() 8" thoraci b
Middle Trapezius | At 50% between the medial border of the scapula
(MT) and the spine, at the level of T3
Serratus Anterior | between 5-6th ribs and anterior axillary, parallel
to the muscle fibers
sA h le fib
Anterior Deltoid | About one finger width distal and anterior to the
(AD) acromion
PosterégrD)DeItmd About two finger widths posterior of the acromion
Pectoralis Maior Placed horizontally on the chest wall over the
M) 17| muscle mass that arise(about merely 2cm out
from the axillary fold)
Infraspinatus Parallel to and approximately 4cm below scapular
(FS) spine, on the lateral aspect, over the infrascapular
fossa of the scapula
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Fig. 1. Standard push-Up

Fig. 3. Wall push-Up
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Table 3. Shoulder musculature activation during different push down exercise

Standard Knee Wall
piuseics push down push down push down a P resios
Upper Trapezius 12.05+9.219 9.8619.186 13.14£9.762 252 779 NS
Lower Trapezius 16.70£7.975 16.79+11.136° 11.19£13.020 692 512 NS
Middle Trapezius 14.39+6.556 13.74£9.015 15.19+12.506° .045 .956 NS
Serratus Anterior 20.80+10.860° 14.21£7.179 9.00£5.855 4.119 .031 SPU ) WPU
Anterior Deltoid 25.28+13.459° 13.06£4.570 9.74+4.324 7.277 .004 SPU ) KPU,WPU
Posterior Deltoid 4.34+2.228° 3.60+1.707° 5.23+3.878 .693 511 NS
Pectoralis Major 15.28+4.865 7.00£3.862 1.99+0.653° 27.700 .000 SPEPL?\&JV"\DAL/JPU
Infraspinatus 19.79£10.239° 11.41£12.173 8.00+6.875 .075 .075 NS

Unit: % MVIC Mean+SD, .05

NS: Non-statistics, SPU: Standard Push Up, KPU: Knee Push Up, WPU: Wall Push Up

% significantly greater than °in column

o] B2 ZATh(7.00+3.862%) 2 ¥ FEAThE(1.99+
0.653%) &2 E T F-20HA| =2 A0 & UERRTHp(.05).
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Table 4. Shoulder musculature activation during different push up exercise

Muscles Standard Knee Wall £ 5 Post—hoc
push up push up push up
Upper Trapezius 4.6243.294°" 3.94+2.264™ 6.1245.156 706 505 NS
Lower Trapezius 11.9845.531 6.90+4.483° 5.2445.129 3.839 .038 SPU ) WPU
Middle Trapezius 8.1343.756" 6.55+3.549° 5.15+2.565 1.597 226 NS
Serratus Anterior 39.03+14.651" 16.815.376" 11.04+3.430° 20.524 .000 SPU ) KPU,WPU
Anterior Deltoid 23.55+9,505° 11.0144.601 10.4346.065 8.896 .002 SPU Y WPU
Posterior Deltoid 7.75+2.935” 3.7141.394™ 3.7141.418° 10.376 .001 SPU ) KPU,WPU
Pectoralis Major 17.58+7.683° 12.86+8.605° 3.94+2.835" 8.159 002 SPU,KPU Y WPU
Infraspinatus 24.61+10.378° 0.6647.187 7.21+6.080 10.845 .001 SPU ) KPUWPU

Unit: % MVIC MeanSD, p{.05

NS: Non-statistics, SPU: Standard Push Up, KPU: Knee Push Up, WPU: Wall Push Up

A EMG activity is significantly greater than for all other muscles

% significantly greater than °in column, & significantly greater than %in column

®: significantly greater than fin column
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Table 5. Ratios of peri—scapular muscle activation during different push up and down exercise

Variables SIEMEETE i el F P Post-hoc
push up push up push up
Push Down UT/LT 2.17+2.022 1.5741.284 3.92+1.987 3.668 .043 WPU ) KPU
UT/SA 1.1241.335 1.51£1.596 2.9724.013 111 .348 NS
Push Up UT/LT 0.94+0.542 1.39+.603 3.48+3.925 2.744 .087 NS
UT/SA 0.18+0.146 0.46+0.575 0.74+0.675 2.286 126 NS

MeantSD, p{.05

NS: Non-statistics, UT: Upper Trapezius, LT: Lower Trapezius, SA: Serratus Anterior

KPU: Knee Push Up, WPU: Wall Push Up
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