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The Effects of Vibration on Shoulder Stabilizer Muscle Activation and Scapular Winging
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Abstract

Purpose : This study was investigated effects of vibration on scapular winging of knee push-up plus exercise.

Methods : Twenty-cight female subjects with scapular winging were evaluated after performing knee push-up plus exercise, with
or without vibration, three times a week for four weeks. Muscle activation of the serratus anterior and upper trapezius, and the ratio
of activation of the upper trapezius to serratus anterior were measured using surface EMG; and scapular winging length was
measured by using the caliper.

Results : The findings showed that knee push-up plus exercise -with and without- vibration induced a significant increase in
muscle activation of serratus anterior (p<.05) and a significant decrease in muscle activation of the upper trapezius (p<.05), the ratio
of muscle activation of the upper trapezius to the serratus anterior (p<.05) and scapular winging length (p<.05). There was also a
significant difference in muscle activation of the serratus anterior (p<.05) and upper trapezius (p<.05) between control and
experimental group at post-test.

Conclusion : This study suggests positive clinical effects of knee push-up plus exercise with vibration which enhanced muscle
activation of serratus anterior and reduced muscle activation of upper trapezius in person with scapular winging. However, vibration
had no effectiveness to improve muscle imbalance between serratus anterior and upper trapezius, and reduce the scapular winging

length.
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Fig 3. Meaurement of scapular
winging length

5. 7w B4

Az BAL SPSS 23.0 Version(SPSS 23.0 Version,
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(p<.05)(Table 2).
Table 1, General characteristics of subjects
Variables Control group (n=14) Experimental group (n=14) P
Age (year) 28.13£3.85 27.46+3.11 237
Height (cm) 162.06+3.67 163.20+6.32 .101
Weight (kg) 56.40+6.25 52.60+5.94 930
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Table 2. The comparison of muscle activation between pre—test and post—test (%MVIC)
Muscle Group pre/post Muscle activation P
pre 16.96+4.66
Control group .000
post 61.69+17.42
Serratus anterior
pre 13.58+5.02
Experimental group .000
post 73.99+13.39
pre 13.65+4.55
Control group .035
post 11.12+4.75
Upper trapezius
pre 13.69+4.98
Experimental group .000
post 7.31+2.52
pre 0.83+0.26
Control group .000
post 0.23+0.21
Ratio of UT/SA
pre 0.99+0.49
Experimental group .000
post 0.10+0.37
UT; upper trapezius, SA; serratus anterior
2) Ol7it 2lef =0| A Sl FANHCR {FofFt HAE YERHAG
o oA} ol B I8 mEo|A FA Ao ujg)  (P<03)(Table 3).
Table 3, The comparison of scapular winging length between pre—test and post—test (Unit: mm)
Group Pre/Post Scapular winging length P
Pre 34.30+3.90
Control group .009
Post 33.40+4.40
Pre 34.40+4.40
Experimental group .005
Post 33.20+3.80

At oz [o7t Aol 7t AATHp<.05). YAlE
A=A IF 7 SAA R o7t Zol7t UM
ChHp<.05). $FEy el et fIeAE2e 2284 % vHl&
oA 1F 7 BATHOR fUF Folrt Yot
(p>.05)(Table 4).

RS0 28 ZHYBAA 25 Al ofi 2ol ¢

rir
0x
ro
o
k=
3
ro
0x
r
rd
Mot
0x
H
)
10
0z
Hir
k=l
2
o
Rall
rir
02
0ol
I
w



chetsgrelst=lx| M7a M2z

Table 4, The comparison of muscle activation between control group and experimental group at post—test

(Unit: %MVIC)

Muscle Control group Experimental group p
Serratus anterior 61.69+17.42 73.99+£13.39 .046
Upper trapezius 11.1244.75 7.3142.52 .016
Ratio of UT/SA 0.23+0.21 0.10+0.37 .055

4520 TA 5 om A =olollAd I1E I EA

st o2 o5 2hol7l §l9THp=.05)(Table 5).

Table 5. The comparison of scapular winging length between control group and experimental group at post—test

(Unit: mm)

Control group Experimental group P

Scapular winging length 33.40+4.40 33.20+3.80 .892
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