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Comparison of Shoulder Stabilizer Muscle Activity
on Push-up plus in Convergence in Various Posture
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Abstract The purpose of this study is to examine the change to the muscle activity from the serratus anterior(SA)
of 5th and 7th, upper trapezius(UT), middle trapezius(MT) lower trapezius (LT), and pectoralis major(PM) when
push-up plus exercise(PUP) is performed in four postures. 25 healthy, young participants performed various PUP
convergence exercise(general posture, 90°, 120° and BOSU). The muscle activity of the shoulder stability muscles
was measured using a surface EMG analysis system during various PUP convergence exercise. One-way
repeated-measure of ANOVA was conducted to comparison the activity of each muscle. There was significant
difference in SA7, PM, UT, and MT (p <.05) during various PUP. The muscle activity of SA7 had a significance
difference between PUP and 90°PUP or BOSUPUP respectively (p <.05). The muscle activity of PM had a
significance difference between 90°PUP and PUP or BOSUPUP (p <.05). The muscle activity of UT had a
significance differnce between 90°PUP and PUP or BOSUPUP (p <.05). The muscle activity of MT had a
significance differnce between 90°PUP and PUP and also significantly difference PUP and 120°PUP(p <.05). These

results suggest that general PUP can be a useful to improve to scapular stabilizer muscle in who has no shoulder
dysfunction.
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2.1 AT oA
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Folo] ApgH oz FolF itk FU8 vl A
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Fig. 3. SEMG attachment and RVC position
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W © SPSS 220 £7) 213
< o]&ate] SAFEE g Ht ) TFHAE AHESH
o] Exslel9l i, theke PUPY e 5 SAEE 4|
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repeated measurement ANOVA)E AAstch =4
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correction)& ©]-&3th e Aue s 204t
= #F7lskdvk BAA Fode AA-s] el wola
=& a=0.06= ATk

3. A+ 23
3.1 AFhdAre] v 54
Aol Foldk dAtopdRte] AR 2263+1.660]
At A2 17063863, Bt #|F-2 66.32+14.430]

Table 1. General characteristics of subjects (N:25)

Variables Mean=SD
Agelyear) 22.68+1.65
Height(cm) 170.68+8.63
Weight(kg) 66.32+14.43

“mean+standard deviation

3.2 T} ApAol| A o] PUP A &A% HlaL
PUP & &-55<F SA7, PM, UT, and MTolA 9|
gk 2ol 7t IATHp <.06). Table 2.

Table 2. Comparison of shoulder muscle activity

PUP 90°PUP | 120°PUP | BSUPUP | F | P
SA5 | 66.25+55.02 |47.63+33.78|50.15+36.93|44.73+31.44| 5.94°| 0.82
SA7 [136.31+72.61|52.85+36.89|86.01+58.5191.19+67.72 [7.85" | .00+
PM | 73.66%51.89 42.92+26.59 53.25+35.72(77.20+61.83 [7.89° | .00+
UT |25.59+11.89 | 16.31£7.94 |21.23+11.53|23.3116.10[11.13% .00+
MT | 15.08+8.68 | 9.60+5.18 | 11.365.91 |14.18+10.54[10.53" .00+
LT |12.99+13.72|11.41+17.25| 9.86+10.46 |12.50+18.30/6.84° | 0.87
“mean*standard deviation

3.2.1 TeFsk PUP A] SA7 S84 % H|a
PUP §3 9559 SA79] ++8-4 == PUP, BOSUPUP,
120°PUP, 90°PUP= 2.2 ¢kom AR A4 A3 PUPS}
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Fig. 4. Comparison of SA7 muscle activity
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Fig. 5. Comparison of PM muscle activity
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Fig. 6. Comparison of UT muscle activity
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120°PUPell A z+z} -2 %k } 12 BAHp <05). 18

a1 PUP9F 120°PUPOA] ZH2 frolgk atols BAthp
<0b). Fig. 7.
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Fig. 7. Comparison of MT muscle activity
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