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| Abstract |

PURPOSE: We investigated the relationship between the
segment of erector spinae during a core stability exercise
according to visual control.

METHODS: The subjects of this study were 20 healthy
students. An 8-channel electromyograph was used to measure
muscle activities of the erector spinae by segment(cervical,
thoracic and lumbar) during a core stability exercise
according to visual control. The collected data were analyzed
using the independent t-test and Pearson-test.

RESULTS: The activity of the erector spinae for all
segment was higher without the vision than with. The activity
of right cervical erector spinae was significantly increased by
increasing the activity of the left thoracic erector spinae during
a core stability exercise with vision (r=.555). The activity of
left thoracic erector spinae was significantly increased by
increasing the activity of the left lumbar erector spinae during
a core stability exercise without vision (1= .472).
CONCLUSION: There was a positive correlation

tCorresponding Author : velsa@nsu.ac.kr

between the cervical and thoracic segment of erector spinae
during a core stability exercise with vision. There was a
positive correlation between the thoracic and lumbar segment
of erector spinae during a core stability exercise without

vision.

Key Words: Erector spinae, Core stability exercise, Visual

control

d %718k QlthAkuthota 5, 2008; Wang 5, 2012).
22 obgsks A 7H Sk A 71 B
S Al 7HA RS F aE A sHEAlAE o
A ©, Qlthe} pEgo THE S5 s A
Ae S50 &2 FAEH TR A3 A= §



418 | HSHEQ2RIA X8A HI3Z

2
1o o

Ao} T2 A AA R LA E cHPanjabi, 1992). &
s10] QHBH BAL 37| A HEAs
ot 5715H A47)s EF7E alefEofof gttt
(Hodges, 2003).

Qo] “zo] i HAMA o] uAR wAHLE o
Hl|Z(abdominals), F]= #3QZL(paraspinals) T} & 7|
(gluteals), $]Z+= 7} 22 (diaphragm)} o} 2= &
v} (pelvic floor)} I T o] 2w (hip girdle)
2808 F4F 2] 2852 Briele] £
Al AAG} A5 S 7= EA 7152 St
KL O‘E}(AkuthotaQ} Nadler, 2004). Miyake 5(2013)2

5= B9l HF S AlzkE 1l 2| 7l
bkol— gl EAQAH%EX]—_,] IAA A= AT 5
th B3tk Fojesl QB8 A
(BhssQ} Teeple, 2005) OJE U éil} HEm2 9]
dre 3 E}E'J—J 71%

M &L e
4o 12
Lok fe

‘_,

i

[ea

N

1%'0 o°ﬂE E'\ﬁ‘o] e U1(K‘%lys S 2008) 254l
T59 7ls @Yol =ee Fi Uk Akuthota

o]n

T 15BS ool 14 254
O 2 ARE3H= A o] E-o]thiMarshallZ} Murphy, 2005).

ol eHg3}t TS At sEE
HIAZIHA DA 715l 578410l atE 7HA
b= By v w A wo Holtk(AndersonT} Behm,
2005; Behm <5, 2005; MarshallZ} Murphy, 2005).
Sukalinggam 5(2012) &-& |83 I3} 52
JET AAAoAA Bl IS S fls o &
;(40];4-51 513}.011—4.

Barbado Murillo 5(2012)2 A0S tiAte = AlZ)
® 5 ] Sfst] Be] Hpaat e Tle)
AP S AU Az Gk 2H T} el

oF

o

2] 291 oF& ATR|X(gastrocnemius medialis), &
A7} (tibialis anterior), g Th2]Z-2(rectus femoris)
dohe] =242 Z(biceps femoris)o] ZZAEE =7}
FRA 2E3 BAY BT Ao HLch
Talis 5(2012)2 %> X & Z(abductor pollicis

brevis)2] AL AZTE v LA 02 EA st A|ZHF

l-ti

A ol whE iEe-s Ao JIFes AR
th 40% W1&=O] AJZ}2] oj=u ARGETE 20% Al ZH4]
g o) ARgo] AR YT T4 LAt &
o HA o &Fude DA Fckar Harskqle
A|ZFe Egot YAIISE RS W28 7] o) A who}
ol ROl 34l
(visuomotor control)S ¢3t
(Slifkin %, 2000; Vaillancourt 5, 2006). Prodoehl}
Vaillancourt (2010)= A|Zt4 m=w) o] HH x| 244
of AR oA HE 2 AL v B
Tt

A7) 3ol ekgsh Flo] B 9 LEASSo
Al A9 ke vtk A Wad o) B
F A chMiyake 5, 2013; Bliss@} Teeple, 2005; Levine
5, 2007; Keays 5, 2008; Akuthota 5, 2008). T3} Az}
Al ol e 2B, 85 4 ol tisl
A duiel 9l SIS tide s 7|EA7) ZIes
¢l thBarbado Murillo %, 2012; Talis %, 2012; Slifkin
=, 2000; Vaillancourt =, 2006; Prodoehl¥} Vaillancourt,
2010, REFA 9 PAgele] A2zl Jote 9ot
& o83t &Fo] Wol UL AL gl
T ofof gt AeA ZAE AASkL A FStaL Q)
ok =3 A5CHYEE flete] EEHI s & f9
A AZHEA] el whe Al S 2
=5 dokd A= A9 AL A F
o} webA & Ao Fof M &1
Al froll mhE ASAlee] 2 7 A
of grobH A} FhQL & e A} &
Fagh e A 9 B AETeelA B2 ol
QHgEt 5 Al A Ao Tt AT A
of thgt 7|2ARE Alsstaat gk



o0 orY

B A ALSH RF0 LE HFMZ2 B2 2 8224 | 419

d o

i,
A
oX
X
ro,
ol
rE

oIt 3R] A3 g ASE
Aol 3, @ A FEez
2L AlA Q] FE-FA ol A
W Ale) e 3] 4
AHEE 314 thSukalinggam 5,
HEOH] Uhg-S 475
Hoz Aue 5 ABS

I=a=a=1

oo
ol ox &
N
A
o
B
lo

ofr

To
}

N
i o2 r]o
-
g2
~ rlr

N
-

w0
0
T

aln

ooh HU 2
1
f

4 1 go

o,
i)Y
oM,
O o
%0
rir

0o
=
s
rn
4
o
B3
il
rlo
i1
oot

-

k1
w2
oot
oy
N
N
offt
1o
>
2

2

UL

il
>
ot
ok
2

N
>
0g!
o
oE

A
o
H1
-

Ry

o] oSt 52 93l 27 65cme] FE(Gymnic
ball, Redlaplastic, Italy)S AF23}ch o] o1 &%
Al 2 ZA)-&F(elector spinae)Q] FEAHEE =451y
o) 8219 FAAS - E(Free EMG, BTS, ltaly) &
ARESHATE 2AE AT FEFEED 1,000H2 A
AetAon FEE ukge 20~500Hz2] of &5 E
(band pass filter)2 HEH 3} Tk

(e

2) ddEA 5w

JAAELS EMG EHATE 2817 93] B9l
B AYE g ¥ 7 o Aol 7t
SHYAL, A Af HASS FAT & W HA=
S A8H3ITh S4S ARl Al tidAElA
Fof hgd E Al 3 Aol HiE W8
SR & ARE ARSI

(1) EMG A=22)

AR50 H3Aete] TUHES 245 9
off 49 Zw ZHAE7] 71 2cm, OHAY S 7HAE7
7HE: Sem, 491 sj2jw ZHAE7] 71 2o =R9| wjE
£ ARG F YL o] gohdl 5 25| A
drahe] ZE (muscle belly)o] EMG 3 H A ZH(Ag/AgCl
Monitoring Electrode 2225, 3M, Korea)& F-ZFs}4th
(Weaver %5, 2012; Park@} Yoo, 2011; Cram 5, 1998).
R A 7 280) T AL St BAHT)

=9 AFAL 2L 74 BHE TRES We

—a22 21T Vi

]

o H
2

A AAof| A 2] 524 4=Z(maximal voluntary
isometric contraction, MVIC)A] 2= Al gro g At
3t shgick 52 Fote] Aagke NPT T 279}
whAle 128 Aol 32 E2be) B 3
100% Z/tf 554 :2(100% MVIC) .2 AH-shit),
o] A} TH Al Z529 E4J = RMS(root mean
square)©] HFGHE ol §shHom RS Aol
Sx0] ofat AREA 0FE A7) Yato] g
AR UMVICE Aot

=
ig. 2= E7]X(gluteal muscle)
A=A 2 S50 AE Qo] A=A KA
Uh 2% Slol $AA7IT o tels 1A W
Sol&d 2027 {A|gth Fig. 32 A3 +3
2528 Q] A4 HE A& e L
71713418 #g & §F F3 S o g =
&9 1527 A8 EE gt} Fig. 4= 4 §59
o] THES ool 2502 A= A oA H
£ Yol 4% theihs Sl 553 X|Wsto] 152
7F SR gtk Lee, 2011).
AAEE N7+ BAISIA) 9 Aol vl 7]
O] MEZ o83t 31of Y TS AT o]
o

=

N

N

N

O
oft

ko) Eao] ueh ARAge] LAY DR
(RMS)E 235900 $2 71 FANLL 1802
Sglek. A12ke BAIHA e AejolAlet 2 o
2 A2 BAT F ol 7H9) 4B o8 T
QP Eae UASch RS ol §3t 22 A Y
ool g 4 FHs e oAl Slstel HhESL

4 fo |m
o2 o



420 | THRrEaloolx] Hed M3

Fig. 1. Balancing with one leg

Fig. 2. Strengthening for vertebrae and gluteal muscles

Fig. 3. Vertebrae balance training
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Fig. 4. Strengthening for posterior pelvic muscle
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Table 1. The muscle activity between the segment of erector spinae during a core stability exercise

according to visual control (unit: mV)
Variable With vision Without vision . )
Mean+SE Mean+SE

RCES .226+.070 325+.118 -5.215 0.000
LCES A172+.077 .292+.110 -8.038 0.000
RTES .2594+.102 323+.117 -5.189 0.000
LTES .273+.069 .331+.095 -3.201 0.005
RLES 376+.138 A437+.168 -2.701 0.014
LLES .354+.103 435+.127 -3.158 0.005

RCES: right cervical erector spinae LCES: left cervical erector spinae
RTES: right thoracic erector spinac LTES: left thoracic erector spinae
RLES: right lumbar erector spinae LLES: left lumbar erector spinae

Table 2. Correlation between the muscle activity by the segment of erector spinae during

a core stability exercise with vision (unit: correlation coefficient)
RCES LCES RTES LTES RLES LLES
RCES 1
LCES 765%* 1
RTES 389 .000 1
LTES 555% 357 .553* 1
RLES 122 .109 .047 .100 1
LLES 354 277 371 285 595%* 1

*p<.05 **p<.01
Abbreviations: See Table 1.

Table 3. Correlation between the muscle activity by the segment of erector spinae during

a core stability exercise without vision (unit: correlation coefficient)
RCES LCES RTES LTES RLES LLES
RCES 1
LCES 691%* 1
RTES .168 -.131 1
LTES 435 205 468%* 1
RLES .350 .147 347 386 1
LLES 357 325 362 A472% T76%* 1

*p<.05 **p<.01
Abbreviations: See Table 1.
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