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The Effectiveness Verification of Whole-body Vibration
through Comparative analysis of Muscle activity for
Whole-body Vibration Exercise, Walking and Running
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Received : 26 February 2021 Objective: Through comparative analysis of muscle activity for whole-body vibration, walking and running
Revised :15 March 2021 movements, it is to verify the training effect of whole-body vibration exercise in terms of amount of exercise
Accepted : 16 March 2021 and muscle activity characteristics.

Method: Flat ground walking and slope walking (10 degrees) at a speed of 5 km/h, flat ground running
and slope running (10 degrees) at a speed of 11 km/h for running were performed on treadmill, and squats
were maintained at 12 Hz, 20 Hz, and 29 Hz conditions on Whole body vibration exercise equipment
(Galileo). Muscle activity was analyzed through EMG analysis device for one minute for each condition.
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Won Jun Cho Results: The Anterior Tibialis and Erector Spinae show greater exercise effect in whole-body vibration than
Department of Sport Science, walking and running. The Rectus Femoris, Biceps Femoris, and Gluteus Maximus have the best effect of

exercise in flat running. Whole-body vibration exercise showed greater muscle activation effect as the frequency
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Conclusion: The amount of exercise through Whole-body vibration exercise was similar to that of walking
exercise, and the Anterior Tibialis and Erector Spinae shows better exercise effect than walking and running.
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Figure 1. [EMG for each condition. RF: Rectus femoris, BF: Biceps femoris, TA: Tibialis anterior, GN: Gastrocnemius, GM: Gluteus maximus, ES: Erector

spinae, RA: Rectus abdominis, PM: Pectoralis major
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Figure 2. MF for each condition.
OlM EMGZF SERX|AH 2 Zt8 UEICH HYEA(ER], 102 ZA) 2. SYFI 24 Zat
OlAM 7+ =2 IEMG 22 B, EHERA(EX], 10= ZAhot T
IS252 HX3 37(9] & &4S LIEFRICE Figure 20] A, GN& A 2lot 77tX| FRZF0M 25 HE| X TS

oY AnE EH RFOA= 71 2 IEMG 22 XY Ao ZHo| w2t Hl=3t MF 22 2 QCE GN2 2T A0 HAZS2
LIEtGt O, O CHEo 2 10= AAME Y A0 LIEFGCE SHE, HX| SHLIE {3t XP0|2 & SYFo 32 HEIHon, HYXH2
H23O0| 29 Hzo| MAUTERE Al Ot B2 42 BT 12 Hz, C2 ZASH= {ost Xt0|E EO|X| LRkt
20 Hz ECHe O 2 2842 BEQol, BE UM SHESE &
ofst X10|& EO|X| UYLt BFOIME ZEH0A= RFQ H|=3IL} DISCUSSION
20 Hz MAXISRE A7t CHE MES2EX0|L TX| 3 HAIRHE
Ct o 2 2 EQC) SANcE EX|HEDt 29 HZ0|A{ e HAZE Min (2009), Gi, Chae, Kang & Yoon (2008)2 HilZlsSR2s2 ZE
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HZSE0 vish B2 42 20|10 U2, 29 HOA 7HE & 20| T T ECt olE 28 G YHOME 25 Hz2 28 Al 120 25
LIEtSIEE SAMHoZE EHZTAHOA 102 BAEA S 29 Hzo| A Z4g, 120 1,500 2222 o 7270 ME5250| 23 1MHEE £
MESRSEL ROI5HH E2 242 LIECE RAOIA = MEHECOZ ok Zdot OpE7ER| 9] 2823t E1k7F QT SEE[7| = $HCE 0]
= 22 IEMG /2 BEfon, HYXAA0N EdEHO|ILt MAUXE ot ¥z 275t MMTSRE7| 20 st 52 Hetst
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http://e-kjsb.org



t

7t b 3A LEH 2

KJSB
=2 TA, GN2Z 3E|F9|e| 2]0|A LIEILIY, 1 F|2 ES =22

-
o

H 2]

o

=

XHO|7t L 282 GNLZE EJlAE

olojct, AutHo=z GN
CONCLUSION

EtiCh

= Al
BF, GM, RAOIM =
102 ZAHEFOIN O

=]

L

F

HA

z

=
[

xto|

3

[

.
o

—

[

[

[
o=z ]9

X|&g Al ECh

2}
=

dX|Bd AlZF 102 BAHE

o
o

I
=]
H

[

C} O a2 77K

o

K| 2Ll

A
L5

o

A

}

S
AMEolo] 2EBA0| MHRLCt o 2

S
S

[

o
=
10= FARRE A7t

oA 25 RFO|A
HOE O 2 IEMG /2 LIEFICE ol2{st Zat
o= & = Moo EA

LIEFSt = Of&

oHtM o 2

=

3

2
[=}

=
S

k=1
=

q

co
o=
=1

o=z ZAut

62 Young Jin Moon and Won Jun Cho
VS

RA, PM) &
GN, ES, TA

ol
=

A H10= BAD, HYER & 10E BAh, Ha

Ho

=

{0

a4

Bl
il

=
[

N
(=]

| Al BCHE o
20| A

o

Of Ct2A| LIEHRLCY.
GX[HLO| 7+

L|
[

[

o

dX|2d Al7F 102 BAR

o

L5
RFIt= He2| MU2S=US AO[OM 20 Hz Al7}

[

3. RF #0F OfL|2} BE, GM

™, BFE. GM, RAO|IA
4. BFO||A

3

k7t LEEFGEE

.

IC}. BFOJ|A

|
i

I.

C
[

2 oz 4+

H

o

S

=

o
o g Sof 2

BO[L}

Ct. Furness
o

AA

[e]]
Z @ E3980| LEIRLE ol2fet 2ot THE Z|0A LIELLER] G

AXezE XY AZF ROIH2=Z 29 Hzo| TIEE2S Al 2Bt O

0| L Z2SEAte £

=7t LIEFSt 20, GNS

1=

Kk
o0
Kio

I

=
[

b

K0

ol 7t

_l

CHE 2|52 2SZUS00l Weh BIokA LIEFSEL

A

Ki

=

10

6. GN2E &

=
~

O|8}H ALt ESOIME H]

oF

SUGGESTION

A7 8 + U8

|
=

AX

2 0
=

=l
=

E

S230| HMA|

Z0tE B0 ol2et 2

¢
-

ol

RFO A LtEHEH ZDtet Hi

FEICE GN 3 GMOM =

hrd N
— =

Aoz

oz Ligt

A

A

S
=
=

b

O,
LS

HO[X|

=

=

xtol

=
[

ST FHOAM Z7Ief

-

ELt RofsH 2 2 gd& 2L O[of RF

o
LSS

x
()

20 Hzo

-

70
ok

ol
Ko

Ok

ljo

%= QI8 Z40|CHBaik & Lim, 2006). M2t A2 =

This study has been supported by research fund of Chungnam

ACKNOWLEDGEMENT

National University.

=
=

ICt Neuro-
[SHA|

L
ol

F

C
[

Mzeiel HHTs

ot
=

& S80I Xto|7t LtEt=

—

ME2Z, ¢EHD, EFZEHT @
x

OfLt

=)

Zinat, Azadeh, Mohammadreza, Saeed & Shohreh (2016)2 AK| 52|
=l

muscular Performance Analysis Laboratory (2021)0] &

Korean Journal of Sport Biomechanics

a 20| tHH ez

SH
o
G
Ch
=



KJSB

REFERENCES

Bae, J. J, Jeong, G. Y, Kang, S. R, Min, J. Y. & Kwon, D. K. (2011). The
Effect of WBV on muscle relaxation of lower limb. Rehabilitation
Engineering and Assistive Technology Society of Korea, 11, 154-
155.

Baik, S. K. & Lim, Y. T. (2006). The Study of Muscle Contraction Effect of
Vibration Exercise Device Using Surface Electromyography. Korean
Journal of Sport Biomechanics, 162), 55-63.

Bosco, C, Colli, R, Introini, E, Cardinale, M., Tsarpela, O, Madella, A,
Tihanyi, J. & Viry, A. (1999). Adaptive responses of human skeletal
muscle to vibration exposure. Clinical Physiology, 1%2), 183-187.

Byun, J. J. & Lee, K. J. (2009). The effect of Whole Body Vibration on
Physical Functions in Elderly persons: A Quantitative Review. Journal
of Coaching Development, 11(4), 211-220.

Cheung, W. H, Win, L, Sze, P C, Lee, K. M. & Leung, K. S. (2007).
High-Frequency Whole-Body Vibration Improves Balancing Ability
in Elderly Women. Archives Physical Medicine and Rehabilitation,
Vol. 88, 852-857.

Delecluse, C.,, Roelants, M. & Verschueren, S. (2003). Strength increase
after whole-body vibration compared with resistance training.
Medlicine & Science in Sports Exercise, 356), 1033-1041.

Furness, T, Bate, N., Kurzel, A, Joseph, C, Naughotn, G. & Lorenzen, C.
(2012). Long-term effects of WBV on gait of people with COPD.
Journal of Science and Mediicine in Sport 15 S149.

Gi, S. J, Chae, W. S, Kang, J. I. & Yoon, C. J. (2008). The Comparative
Analysis of EMG Activities on the Lower Limb Muscles during
Power Walking and Normal Walking. Korean Journal of Sport
Biomechanics, 184), 125-133.

ILgin, SADE., Cigdem, CEKMECE., Murat, INANIR,, Barin, SELCUK, Nigar,
DURSUN. & Erbil, DURSUN. (2020). The Effect of Whole Body
Vibration Treatment on Balance and Gait in Patients with Stroke.
Arch Neuropsychiatry, 57, 308-311.

Kim, J. K. (2000). Effect of vibration training on physical fitness and
blood lipids in obese middle-aged women. KyungHee University
Graduate School Department of Sports Science, Unpublished

The Effectiveness Verification through EMG analysis for Whole Body Vibration Exercise, Walking and Running 63

Master's thess.

Lee, D. Y. (2018). Analysis of Lower Extremity Muscle Activation According
to Squat Type during Whole-Body Vibration. Journal of the Korea
Convergence Society, X10), 371-376.

Li, J. H. (2015). Whole-Body Vibration and Training. 7he Korea Contents
Society, 133), 14-17.

Min, J. Y. (2009). The benefits and losses of vibrational motion. Sports
Science, Korea Institute of Sport Science Vol. 109, 76-82.

Moon, S. Y, Yoon, J. D. & Lee, B. G. (2017). Analysis of Whole Body
Vibration Research Trends in Korea and Effect as Exercise Training
and Prescription. 7he Korean Journal of Sport 153), 677-686.

Neuromuscular Performance Analysis Laboratory (2021). Effect of whole
body vibration on the electromyographic activity of core stabilizer
muscles. Journal of Bodywork & Movement Therapies, 25, 1-5.

Oh, T. H, Kang, S. R, Kwon, T. K. & Min, J. Y. (2015). The Effect on
Muscle Activation in the Trunk and Lower Limbs While Squatting
with Slope-Whole-body Vibration. Korean Journal of Sport Bio-
mechanics, 254), 383-391.

Park, J. M. & Kim, D. W. (2020). Effect of Whole Body Viration Exercise
on Body composition and Physical Activity Promotion System in
Obese Elementary Students. Jourmnal of Learner-Centered Cur-
riculum and Instruction, 215), 291-307.

Roelants, M., Delecluse, C. & Verschueren, S. M. (2004). Whole-Body-
Vibration Training Increase Knee-Extension Strength and Speed of
Movement in Older Women. Journal of American Geriatric Society,
52,901-908.

Sabine, V, Machteld, R, Christophe, D, Stephan, S, Dirk, V. & Steven, S.
(2004). Effect of 6-months whole body vibration training on hip-
density muscle strength and postural control in postmenopausal
woman: A randomized controlled pilot study. Journal of Bone and
Mineral Research, 743), 352-359.

Zinat, A, Azadeh, S, Mohammadreza, H., Saeed, T. & Shohreh, J. (2016).
The Effects of whole body vibration on EMG activity of the upper
extremity muscles in static modified push position. Journal of Back
and Musculoskeletal Rehabilitation, 29 557-563.

http://e-kjsb.org



