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| Abstract |

PURPOSE: This study was conducted to investigate the
effects of vibration frequency and amplitude on scapular
winging during the knee push-up plus exercise.

METHODS: A total of 26 female subjects with scapular
winging were evaluated while performing the knee push-up
plus exercise with no vibration, low-frequency/low-amplitude
(5 Hz/3 mm) vibration, low-frequency/high-amplitude (5
Hz/9 mm) vibration, high-frequency/low-amplitude (15 Hz/3
mm) vibration, and high-frequency/high-amplitude (15 Hz/9
mm) vibration. The surface EMG of the serratus anterior (SA)
muscle was compared between the vibration frequency and

amplitude. The EMG amplitude was normalized using the
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maximal voluntary isometric contraction (MVIC). The
statistical significance of the results was evaluated using
one-way ANOVA.

RESULTS: The SA muscle EMG values increased at
low-frequency/low-amplitude vibration and at low-frequency/
high-amplitude vibration compared to no vibration.
Furthermore, the same values increased at high-frequency/
low-amplitude vibration and high-frequency/high-amplitude
vibration compared to no vibration. In general, a higher vibration
frequency and amplitude was associated with higher EMG
values of the SA muscle, with particularly greater increases
observed during high-frequency/high-amplitude vibration.
There was also a significant difference between each condition
with a high-frequency/high-amplitude vibration (p<.05).
CONCLUSION: This study suggests that there were
remarkable clinical effect of the knee push-up plus exercise
with vibration, which enhanced the SA muscle activation in
persons with scapular winging. Furthermore, applying a
higher vibration frequency and amplitude more effectively

increased for increasing SA muscle activation.
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o7 O] -5 A Uolut HE O o] wet
ol 7fw ole &= ZI F(scapular downward-rotation
syndrome), 17 L2 5-5-(scapular depression syndrome),
o] 7w HF 23 (scapular abduction syndrome), L2
a1 of 7w QJAF S35 (scapular winging syndrome) S 2
H ¥ th(Sahrmann, 2002).

o] % o7 oS E8) WARK: ol aae)
7)°s 78 o 241 (Duralde, 2000), o171} ¢FErHo] E=5
31, oiEde] B U Ed Aol ZHEwelel Aet
3] 9] A4S of7|STH(Kibler et al., 2002). TjF-E2] o
LR XlHHo}— AN, SHE
29 At HERAe] WHo g dojuin, uf
FELE AHfshs 5% 01 A7 o] Wl oJsfA =
HFAEl 4> Q)tH(Martin and Fish, 2008).

o7 &} B A of i Aol f91E oA
7hs 259 ARk ofstich= A 250 284
£ dsle] B2 2§ 2gdos AWd 4 At
(Sahrmann, 2002). o}7] H-9lo] A QHEU 20| ofahis
o}yﬂmﬂ X]O]‘/] XI—_&/\]XAJ—V_]. \ﬂ%oﬂ tﬂo]E o]g;q A
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2002; Ludewig et al., 2004), {7l HZF Alof| o} 7fjm
9] Q&= (upward rotation)S 3t HAZE- 02 9
S| o] FEEHA §]—/\-1§]_E]o1 Z2Ez=539) ko
et JAA A7 EAE 4 lth(Ludewig et al,
2004, SHEI 2] ofsk Aofs Bl 2rhane
Wegh A3} FHbE o] (Park et al., 2013), of 7j¥d
oA fjZwzt ooz HolH i TAee] Fhatof
=840l S7HE 7Fe A= lthk(Sahrmann, 2002;
Park et al., 2013).

ol AR of7fm ool thet FAEA WFUD
of Mejzel 2R} g 0] $illLes, 2013; Park
et al., 2013; Kim et al., 2014), °]& 3t SFHE°]
tFsHA AtEe] fth I dE I dew 57

d

(shoulder forward flexion), ¥ Art5o] 2] 7|(wall slide
exercise), I &F o & W7 (forward reach) 5-0] AA|E L
31(McCann et al., 1993; Ludewig et al., 1996; Ellenbecker,
2006), 53] 41 A&l 2 (push-up plus), F+5 F4US
2 A(knee push-up plus), Tho]ue] 3] ZI(dynamic hug)2}
2ol o7iw e BxelEA olAE 9% SUS
ARG &Eol dEUTY 7t Agsiriar ot
S99 A2 Qlck(Decker et al., 1999).

FHAEd L dHF oz 1 E of 7w of ts]
SHE HZ oA o FZE EHY(standard
pushup) e 745 QHEU 0} B5HE SR 4 9)
Ch(Park and Yoo, 2011). FHFEZ2A= £ vlEo
A SR B £EOR 243 A

FHA2 ok oo AR 71AH9) e
111173}04 T ¥ I8E dsrEe 4
v, P79 FHA 8RS AT 19484
7+2 ¢ &AI3E A|7IthEllenbecker and Davies,
2001; Park et al., 2007).

FHAZAL 5 oI AIHT HoheE
sol7] 919} AHe] 2 WEKGu, 2015, %
A X]D%(Lee and Bae, 2016) 59] t}ofsl HIHE
HaL, HTolle IHAAA Ao A 5o Ax=
Efo]dE ¢t o g ZEo] Hyly Her =7}
8131 9Jrk(Hong et al, 2010). T-&olL} FE0] 7haiA|
AR AFATE WA B45E Ao Sy
(Bosco et al., 1999), o]&|3t 7134 Zl=HFAKtonic
vibration reflex)= %152 Skl X120 O3] WA
L 259] o] wajol 1h8slo] UEhb Habalol
CH(Hazell et al., 2007). Roelants $(2006)2 52 4] Z}A|
oA HsA=2 A&l e, 76 S,
QYL A0 THAES vwIAS o,

z7lo] vla) Sofet 2EAE 271 shelsiolrk
Fontana 5(2005)% g 2|¢] HIAFE 24| E FA]8l=
SOk AANES HEe 1Rl Fe AT 9
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Fig. 1. Knee push-up plus
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Galileo %5 7](Galileo Mrd S, Galileo Therapy system,
Germany)S AHE3HATE Galileo AE7]9] i
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Table 1. General Characteristics of Subjects (n=26)

Variables Mean+Standard deviation
Age (year) 27.61%3.60
Height (cm) 163.15+4.92
Weight (kg) 54.57+£5.12
Winging scapular length (cm) 3.45£42

%MVIC, AZFTpy A A ZE 270 A 14.10+4.97 %MVIC,
AFu/ DA ZE 240 A 16.63+6.31 %MVIC, 131}
/AR ZE 274 18.9246.34 %MVIC, 115FTh/al
AZ 27 0| A 29.28+10.79 %MVICE S-2]3 2}o]S
HtHp<05). 12]a1, AR A Aato = agatss
z710] %XJ%, AT A N E, A Fak/A]
HE DFut/AA0E ARG fo)81 B T84
A

=5 HEUtKp<05)(Table 2).

/AR %

v o #

QFEU o] ofsh of 7wl OJARS FUE 4 gl
o, o] 2 ) o} W FAYelN HEAm 2|
B4 AN ofmel 4EEYL HASA Uk
(Ludewig and Cook, 2000; Ludewig et al., 2004). o] &
Q13 chpst AR BASS of/|%lL, olof that %
WS g1l PEUTLY Mez] BotE 93 FHUS
27} BOFE FefE BT QOB oloh By
QAo Wayol F7kekn ek
= @?LOML FAE 280 15 204 &
Uo] 22 =7t Srksl e, diAes w2 F
ot 72 AFof|A ZBAE7E 57HE SUT) Hazell
5(2007)9] d5tof| A 25 Hz, 30 Hz, 35 Hz, 40 Hz, 45
Hzo| Thl 744 3k 2713 2 mm, 4 mmo] % 7}%)
AE 2704 SHA W AFE, B4 AHE, oF 4%
o A7 W EH T 25 (biceps curly A|to] EL
Fahgoh AE 2N Wrkelat gaEad, 9
ZAZ Y] FEAETE 57 H, Krol 5(2011)
o] Lo A= 20 Hz, 40 Hz, 60 Hzo] A 74| Fab4
22072 mm, 4 mo] 5 74 A 2o Ty e
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Table 2. Result of Serratus Anterior Muscle Activation in Accordance with Vibration Frequency and Amplitude (unit : %MVIC)

Type of Vibration Mean+SD F p Post-Hoc
No-vibration (a) 13.84+5.47
Low frequency /
. 14.10+4.97
Low amplitude (b)
ae
Low fr /
Muscle Jow freduency 16.63+6.31 be
L. High amplitude (c) 20.788 .000
activation ce
High fi /
igh frequency 18.92:46.34 de
Low amplitude (d)
High fi /
igh frequency 29.28+10.79

High Amplitude (e)

ae: p<.05 significant difference between no-vibration and high frequency/high amplitude

be : p<.05 significant difference between low frequency/low amplitude and high frequency/high amplitude
ce: p<.05 significant difference between low frequency/high amplitude and high frequency/high amplitude
de : p<.05 significant difference between high frequency/low amplitude and high frequency/high amplitude

Be B AT BB FHASYS Fok At 2
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SR TS AN ol £ Fueet A e $4909] W=l Z715HEE (Hong et al., 2010),
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(Cardinale and Erskine, 2008), 0|5 Z3f 28X =7 % =71 271E9 g AtgEH o)
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