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| Abstract |

Purpose: Visual information is one of the most important factors for postural balance. The purpose of this study was to investigate
the effect of visual deprivation on the lower extremities and trunk muscle activity on an unstable surface during quiet standing.
Methods: Fifteen healthy males from a university population participated in this study. Surface electromyography of the rectus
abdominis, the erector spinalis, the vastus femoris oblique, the semitendinosis, the tibialis anterior, and the medial gastrocnemius
was measured using EMG equipment (Telemyo 2400, Noraxon, USA). The participants were asked to maintain postural balance
on an unstable surface (Balance pad, Airex, USA) for 30 seconds with eyes open and with eyes closed during quiet standing, The
Wilcoxon test was used to compare the muscle activity of the lower extremities and the trunk between open and closed eyes on
an unstable surface.

Results: The muscle activity of the trunk and the lower extremities was increased more with eyes closed than with eyes open
on the unstable surface during quiet standing.

Conclusion: The findings from this study suggest that visual information could alter lower extremity and trunk muscle activity.

Therefore, visual deprivation can be used as a method to improve postural balance.

Key Words: Visual deprivation, Postural balance, Unstable surface

tCorresponding Author : Jin-Tae Han (jthan2001@ks.ac.kr)



434 | PNF and Movement Vol. 16, No. 3

I.ME

A A= Algho] &4o|l= ok =7 oAl S
FABE7] 918l Sa3t A EE AlFtHMarigold,
2008; Rietdyk & Rhea, 2006). H3§2] oFgAlof| thgt A|7F
2eto] a9E dol e APALEL ko Xz H
‘— E;H o};@]/d °] 71—/\}\] ] —og L_} AL A ]_-_01.7]

o’o=w -
9l A7k} WgAe) SEES SN A
Al3FaL Qlth(losa et al., 2012; Reynard & Terrier, 2015).
5, AAARE Aled ) Hot A EE JeilE
o Hego] F LeR|n Hesee R Jke
u)Zchal ® 37549 tHallemans et al., 2009).
ECHH QoA 75 TS AATS Ag
46, el Yt A1 8 Yl A4
e 4 9 52 918 32 ol A o
H(Escamilla et al., 2010; Lehman et al., 2008) A}A] 2+A
& $A57) 9ol Wat 28-S Aol BHe
2 F-&3tthal shith(Imai et al,, 2010). =, A Ho]
EQFeHH AAREAS Avke I5E0] 73S FAI5P
8l 3572 o Eol sHA HaL, Avp 254179
e Bel B A4S At st
(Granacher et al., 2006). 2¢PgHol| A 2] T8 Hk3-o
opoto] £50) et B} 28] wef =), = 3
Q1 Hebglo] Azke] TRYRS ATt 5
1 T(Imai et al., 2010; Vera-Garcia et al., 2000), 9HH o]®
At ARRPYSE 50] Fdik= Bo] glrkar Haut
5} tHLehman et al., 2005; Lehman et al., 2010).
BolA QAof st whakg o 2 aulA o] ARA| X
G 98, AR FRAAAL a7, A
7]4,} /\]71-/\]/\5\101]/\1 X %1—7_]-;{6]H§ ,17_]E u}g
gtchar 8t Alexandrov et al., 2005). 2] A7] &2t
XW]ZX“\liEE‘I% AR HE, wo] 91 ¥ste] qizt
a3 wE BRS¢
440] Z718 AlB2 A4E
E]{Raymakers et al., 2005; Era et al., 2006). A|ZFA]AE]
xlalx};\ﬂA 979} WEFAS W25 glon 9
O ROIAZA RN AL A ZHAH] Q2o g

q
P%’S}E} = AJZpA[ 2| o] 2143} QPP 1A

XE_V,L

-
Al
A

ol A a8 §Asks H FaT 2 sl
ShAlRE Apgl o] Baol At gk & w2 e

Fefol A o+ §A7F 7hsShck(Horak & Shupert,
1994). T3<-871% FFolAM AA|, &5 123 s}
o] QIXE Agst 4 9129 A7t HEo 47t
S Z3SIcH(Willems et al., 2002).

o|¢} Zro] AF7HA] 9] AYPALES T2 A
o] B3} w5 v P Yot
T7F ol gl o %OWUM Ase) g
of FFo] UAE =t Folth EgH BT Hol
A Al Zkabgo] A|7kat o}XH o) ot
Fol Sl Al Yolie dAts B3 Aol wet
Al 2 At BRI A HNA] Azt abgo] A A
7] AAIE fA18E7] 919t sFA|LF Al7he] e o

ofWg GFL vlA A Yobr i AZHR HH

T

H
rir N
H o2

ok

oXx

I, 7 4y
1. &7 oy
20 7Rk gl 157 0] 2 ARl Foiglon
AR wEEewsie oF, BAs & 5 9le
RS ZAsHL, sA 9] F5, 7190l Sl Ak
22 370 ol XAl EAIE WA= Aot

o] QUglH A= habRel A A|9lstrhLedoux &
Hillstrom, 2002). 3+ Lelzjo| = 915t Q22 wjA3}
7] 918 X Aelstaick PSS 4 A A
of Te U thal e Selom s ow
ol Folshe Aol Felshart.

¢

re o

|o

X
o

N
I
T

re

0.

An
o
H

1 T

Spxoh el PRYEE S| s B
A= A A2 E(Telemyo 2400T G2, Noraxon Inc., AZ,
USA)S ARS8 HHATL 288} o|5H=272,



SOFYB0IM ARZIXHOl MR OFKIQ 2EEE0 DXl S | 435

Noraxon Inc., AZ, USA)& A3}
Haskels] Qo) 2409E A
AlE 2282 1500Hz2 algom, 24
20-450Hz )L 2} 60Hz = 2| (noch)ZEHES

o] Z(noise)5 A|ASHATE 7 2& THE A%
Hr} Jest ARE A7) floto gS AlF
AEsto] AFTES A+ WH(root mean square,
RMS) 0.2 7315} 31 MyoResearch Master XP 1.07
3 2 7 3W(Noraxon Inc., AZ, USA)S AE-31o] #7435}
T Al

o H

ot
4

2) sixjeh Azt PBAE 24

A= &P ffoll A, == & et w2
A2 AEjollA S AlE(erector spinalis), B2
(rectus abdominis), 9+24]-2L(vastus medialis oblique),
HF3] Z(semitendinosus), 77 (tibialis anterior),
FEA 2] Hmedial gastrocnemius)] FEAYEE =
stk 2AHES] E28HE 919) P HelA A

Beb AT} oA 289 D4R TES
(reference voluntary contraction, RVC) .2 3}= %RVC
IS ARSI THCriswell, 2011). OH4 w3} BoHA
wol 4wz 4 AA|E 302 Fok fA5ES s
7 2o 2N ES ZYetdon] Aot upxat
525 W 202 9] RMSgS ARE-SHRIT 1e|al B
A 3 EHsr] BRghS Agstat

¢

2

fr o
N

HAAE-S HokR B A AT Al 2
ofsiglon] UAPYROIA E5] FHsHE NS AL
ApgelAle] S Bhelstia Hele] Ake 3
S A2 48 ANk WA gEaA 2
T8 TBYEE SHHAT, BAYHAME 21
92 S E Aol 2 4L Aele] 2BYES 54

= =
3t &3 A= S H(50x41x6cm Balance pad,
Airex, USA) 1ol ¥& vehshA shal 2 512] Hof

NN =& & AHS =2 12 AE 9
A7 TS BAES WZa] 9jo] A A
A (Wilcoxon test)2 A3 A R= Byt 53

o ¢

212 A A5 A RFREAL SPSS Version 25.
(SPSS Inc. Chicago, IL, USA)S ARE-3}31 o, 52
F2 a= 0.052 3Tt

4>

Table 1. General characteristics of subjects(mean+SD)

Variable Male (n=15)
Age (yrs) 25.7243.22
Height (cm) 170.46+9.36
Weight (kg) 68.18+7.52
BMI (kg/m’) 25.68+2.64
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Table 2. Comparison of muscle activity of trunk with eyes open and close (mean +SD) (unit: %RVC)

Variables Eyes open Eyes closed z p
Erector spinalis 105.76+79.81 153.56+97.14 -2.32b 0.02*
Rectus abdominis 168.43+144.72 403.72+94.71 -2.89b 0.00*

*p<0.05
b : based on negative ranks

Table 3. Comparison of muscle activity of lower extremity with eyes open and close(mean +SD)(unit: %RVC)

Variables Eyes open Eyes closed z p
Vastus medialis oblique 135.44+84.72 203.91+166.67 -1.02b 0.30
Semitendinosus 108.47+53.42 202.22+157.50 -2.04b 0.04*
Tibialis anterior 125.06+43.21 247.45+156.43 -2.89b 0.00*
Medial gastrocnemius 160.68+89.83 257.09+181.20 -1.64b 0.10
*p<0.05
b : based on negative ranks
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