Korean J Orthop Manu Ther, 2007:13(2)

WP E =L EESA A13A A2s (200749 12€)
Korean J Orthop Manu Ther, 2007;13(2):31-44

Az 3 11884 4Zto) QE 259 A&k nxl=
o=l
qar, ezl goy?
JEhjEaAEe SRS, 1HEY BPXE4Y, SAEEsEY ERga?

Abstract

The Effect of Vision and Proprioception on Lumbar

Movement Accuracy

Hyun—Po Sim, Hong—Il Yoon", I-Na Youn?
Dept. of Physical Therapy, Yong—Dong Severance Hospital
Dept. of Physical Therapy, Korea Hospital”, Dong Shin Mok Dong /‘-/ospiz‘a/2 !

The purposes of this study were to examine the normal lumbar proprioception and identify the effect of
vision and proprioception on lumbar movement accuracy through measuring a reposition error in visual and
non—visual conditions and to provide the basic data for use of vision when rehabilitation program is
applied. The subjects of this study were 39 healthy university students who have average physical activity
level. They were measured the ability to reproduce the target position(50% of maximal range of motion) of
flexion, extension, dominant and non—dominant side flexion in visual and non-visual conditions. Movement
accuracy was assessed by reposition error(differences between intended and actual positions) that is
calculated by the average of absolute value of 3 repeated measures at each directions. The data were
analysed by paired samples t—test, independent samples t—test, and repeated measures ANOVA. The results
were as follows : 1. Movement accuracy of flexion, extension, dominant side flexion, and non—dominant
side flexion was increased in visual condition. 2. There were no differences in the lumbar movement
accuracy between sexes in visual and non-visual conditions. 3. In non—visual condition, the movement in
coronal plane(dominant and non dominant side flexion) is more accurate than that in sagittal plane(flexion
and extension).

4. In non-—visual condition, there were no differences in the lumbar movement accuracy between dominant
and non—dominant side flexion. In conclusion, this study demonstrates that the movement is more accurate
when the visual information input is available than proprioception is only available. When proprioception is
decreased by injury or disease, it disturbs the control of posture and movement. In this case, human

controls the posture and movement by using visual compensation. However it is impossible to prevent an

31




SIS ==X 285X XH13H F25 (2007HE 128)

injury or trauma because most of injuries occur in an unexpected situation. For this reason, it is important

to improve the proprioception.

Therefore, proprioceptive training or exercise which improve the ability to control of posture and movement

is performed an appropriate control of permission or interception of the visual information input to prevent

an excessive visual compensation.
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= M9 RAGV A9 Xdo] EES E=nh
17 =84 Zzojg 8o dd =3 d OFl
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5, 1997; Ferrelld}l Craske, 1992; Barrett &, 1991;
Smith@ Brunolli, 1990; Glencross®t Thornton,
1981), Parkhurst?} Burnett(1994)2 QFENAZ ™
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ol &iXI5iH, & B2 HA FEe X577 ofgnt

il

0]

I 393, Gillst Callaghan(1998)2 QE #Xxle H
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Edwards(1946)= AlZt EH7 SAQ9 tsFd Az
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A7) =El (Keele, 1981) 25 A&EsG o AlA
Ed <9 HAxE #lstH K& SF(pointing), &
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23, AR, SHMEMSAE WE I, AR, SAE/MSAE WE
ZurEE 7} 35 S5 SwEs 7 334 55

L 1
1

EAN R Y HE Y |

34




Korean J Orthop Manu Ther, 2007:13(2)

2. A7 &

E A7E 20049 9¢ 1€92H =@ €
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(coordination)S20] EAie THE ol Aol A=
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Ol‘

FE. HOll
mlo om

2 "

Q

a

(8

oF 259 FEZ= MAX 22 EFE59u). M
A xt= MP 100 AlZ8(MP 100A-CE, BIOPAC
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D
o
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E AZe 25011, dAXKE daxz 55470 T
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IR 4. &AM

I3 4. BEHAAY

E 1 ATtaxe aus 5y

4. 24 9y

MAR 2E 8ol =88 ARE BE3 5o
SPSS HA 11.02 ol835ld thad Zol 24359t
A, A7 dAXS LPtEe EFS Ey, #EHER
E OIS S/, AZZAT BIAZERHA £F
H oF MeAX 2IE viuds &AM BE + d4F
(paired samples t—test)& OlZ3IFCt AW, ALZA
I HIAIZER A0 A S8 QB AP 2x19 Hid x)
ol dustyl s A =g O BE ot HF
(independent samples t—test)2 O] &&IHCE &, Al
T 3o g sy EME YotEY] fd
HE Z} 334 £43% M9x e v¢E 5
4 (repeated measure ANOVA)SE EA X Tl&IY

oo

AL o

o ol

gl 41 8] ThoTHIA, BAED AABNA dojle 259

ST E Hlusty] 98 =8 B2 t 48 e ol 8t
OAM, 2AE9 o BE 3, 2 SL=SF 282
d8x dludx =8 2E t 488 oAt EA
8t RA+EL 0.05% HATH

m. & 3

1. A7 i&XY dety §4

T XS LuiEel B4 o231 ZtiE
1). B 3o o daxis A dazdsin, 888
Ol BE =g J1d 19-204(BF ¢" 21.74)9 o
st 398 (GX 2098, ofx} 19¥)olQitt.

HAXIEY AEL FH4A 158cm, Hi 183cm(BZH
AF 169.9cm)ol1l, BF ABL 59.4kg(FHA 48kg,

. Ho) 8skglolR oW, LTIt 368 (R 198, o

ZH178), d&Fol= 3B (EAt 198, ozt 28)oIUT.

TFE JdEEIGtEEERD

=H(n=20) 22.10%2.97
A(n=19) 21.32+1.34
Al 21.72+2.33

(N=39)
ANEFEH+FEEHEHAD ASEFLIEBXD 2AME Ge(/zD
175.60+4.56 65.10+8.25 19/1
163.79+3.38 53.47+£3.45 17/2
169.85+7.18 59.44+8.62 36/3
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2. NZEHE fFo ©mE MR X9 Hia

AZZAT HAZZAA A MR 2i= tad

ZrHE 2)
1) T 2FA AZxRAGAHY Mz 2zt
(0.72+£0.73)= HANZXANAY MR 2zt

(2.21x1.16)0 Hldl BASEHSE [IYBIA AUt
(p<0.05).

(1.67£0.78)0l HI BASHCE |IABA AT
(p<0 05).

) RAE BE S A AZRdA A A

w—|7<| 27H0.55+0.35)= BIAIZZRAHA MY MAX 2

ZH1.36+0.69)0l BIE BASHCRE FISIA Ut
(p<0.05).

4) HI2AE B8 Suas 28A AIZXANAY

MAR 2xH0.6410.37)= HIAZEANAL AR

>~

|
|

2) @ 28A AAXRAAAY 9K 2t 2zH1.68%0.78)0 Hlsh SASHSE FASHA =%
(0.76=0.51) HlAIZZRAA M9 MAXR 2z THp<0.05).
E 2. AIZEAT HIAIZEANAM Y AMLAX] A W1 (=91 D
T8 AMZAEZ(N=39)  HIAIZEA(N=39) t p
23 0.72%0.73 2.21£1.16 -9.838  0.000
QiEs 0.76%0.51 1.67+0.78 -9.310  0.000
SAE UE HUIH 0.55+0.35 1.36+0.69 -9.186  0.000
H| A< aer Suas 0.640.37 1.68+0.78 -8.682___ 0.000

3. 440 WE MAX 2 Hl

7h AZZRAAA Y Jdol mE MAX &Y Hlal

AZZZAA S 8o WE MAR e oS
2THE 3).

1) AZZRHAA Y 25 85 Al ©ZXH0.54+0.29)9
61Z7H0.92+0.98)9] MR 2Lale SAHSHLE F9
g Ztol7h YATHp>0.05).

2) ANZAZdol Y AF 2F Al ©AH0.79+0.53)%}

G1440.73£0.49)9] M =

g ®Hol 7t {ATHP>0.05).

3) AZZANAY AE BE SWER 25 A
ZH0.47+0.28)9 AAXHO0.64+0.39)9] MY LIE
ASEHOR 298 xol7h AUTHP>0.05).

4) AZZANMY 2AE B ZUST 28 A

ZHO.61£0.28)2F 03XH0.68+0.44)9 MR LII=
ASHCE 7T xHoI7F SATHP>0.05).

O oE

O of

E 3. AlAERHIAIS o) & AR 219} Hin (&2 9
= = (N=20) A (N=19) t p

=5 0.54+0.29 0.92+0.98 -1.605 0.124

ES) 0.79+0.53 0.73%0.49 0.314 0.755

A E WEE FUEZ 0.47+0.28 0.64+0.39 -1.532 0.134

H] A& Wy S 0.61+0.28 0.68+0.44 -0.613 0.545

Lt HIAIZZ A A Y d8o WE MR 2ZHA] H
al

HIAIZ R A MY ddol WME MAX e v
o 2oHE 4).

1) HAZAZAAAY =25 A EAH2.17£1.11)
o o{ZH2.25+1.24)9 MR 2x= SASHLE &

o8t Zpol 7 }IATHpP>0.05).

2) HIAZIZANAY AF A &2H1.83+0.87)
ot 0JXH1.51%0.65)9 MR 2ite SASFHLE R
gt zHol 7t YATHpP>0.05).

3) HIAIZZRHA ALY AL B8 ST 84
HAH1.17£0.56)QF oJX}H1.56£0.77)9 MAR 2=
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«1&‘ Ztol 7t fAATHp>0.05).
Ao AY HRME W sgzz

Hor
4) HIAIZZ

Q=
TS

Al HAH1.54%£0.81)Q AJXH1.83%+0.74)9 Mzl 2=

SASH2E fa& zol7t AATH(p>0.05).

ZE 4. HR)IZEACNAQ HHo) mE QIR 2X19) Hiw (=20 9
—= BH(N=20) (N=19) t p

=23 2.17+1.11 2.25%1.24 -0.225 0.823

S} 1.83+0.87 1.51%0.65 1.298 0.202

FAE BE FUEF 1.17+0.56 1.566+0.77 -1.820 0.077

H| 2A1E wisk St 1.54+0.81 1.83+0.74 -1.176 0.247

4. AxZ =0 ME ssENY 24

H@ouu oRRH =

HAE BOX LPTHp>0.05).

) BIAIZZAOA 2=, A, 24& B sd2

HE =ZFo 9% Az X9 FA BAL gL =, Hl—?—kﬂt Uk Sgtg3 A BE 24889 f9x 2
1 ZtHE 5). A= HdEolLt olx=EFH FHE HOA Ut

1) AZZdNA 2=, Ad, A 3 S92+, {(p>0.05).

Bj2AlE g8 S92 A @8 54 9x s
5wk ZFol Q8 F4l B
Source A F Sig.
Linear 0.177 0.676
ARz, BF
==, & Quadratic 0.201 0.657
Linear 0.325 0.572
H 2, 22
113 = Quadratic 2.088 0.157
ABEA. A Linear 2.278 0.140
Quadratic 0.042 0.839
HIAZEEA, AR Linear 0.366 0.549
Quadratic 2.167 0.149
_ Linear 0.624 0.435
=7, A€ O ZuI3
AlAEd, SAL 2 el Quadratic 0.756 0.390
_ Linear 0.093 0.762
ZtEH, AL WS SYSI
HIAAZE. FAL O SUE Quadratic 0.427 0.518
Linear 0.025 0.874
=2, NS W FUI I
A=, Bl 2 Quadratic 0.929 0.341
Linear 0.203 0.655
EEOE SwEs
HIAZEY, HeAE we Sdd Quadratic 0.746 0.393
5. AdE T JASEAY MAX 218 Hlx it} (p<0.05).

HAIZRANA 2EA ALET JABAAY A E 6. AJAIHEHI} TN A QX D E}
7l @zE el I Z2uHE 6). AlAEHAA dojuts o) H|m 4= C P
2x@=2 JF)0 9411.02)= HW
2=, )9l MLz LAH1 9i1 1_02) 2 Tn N Eaimaan . .
dAl Lolts S5 (RA/MIRA Be sd4=22)9 AAE 78 1.9441.02
97 2xH1.5220.75)01 Hl3 EBASHOR K5 Baw 78 1524075 2oL 0.004
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SA &0 HEd mE SYSJY MAX 279 H

lal?‘

HIAIZIZAOA 2FA ALY B0l BE -

A
0%

=39 MR 2= TS ZoHE 7). AL &2
EWEFY MAA 23H1.3610.69)8t HI2AE B
Ez o MR 2xH1.68+£0.78) SATHLE
o8t zHol 7t AATHP>0.05).

E 7. A€ Wkl wiE SWEIol ML 2R wim
Q=
om BHFEFEEA P
AHE WE SWIT 1.36+0.69
i -1.910 0.060
HI S A4 usr Surz = 1.68+0.78
V1 & T8 $87] ol T wnlso] 38 £87], 1HEY
1% 87, a8l 384 89 tE 7|dHo] o8

2 a7 AZZAD HAZEA FHAM ALes

YT A dojutes 2F 289 28X & MR 2
AE ol &sto EFGIAUTE O BT AZZRANAHY 2

=9 HETZ= HAZRANAY 289 BEXHEO &
A5tA =T ole A4 HET A= HHoA=E A
Z} BEV gl= SHoMED QB9 &850 o HES
Aotz A dnisted, oldst Eile AZZEAT o
AR A QF 289 HEBZ= FYs zjolzt
@i H3gk Newcomer 5(2000)9 ¢ Z1e o
ZdEoh a8y Wilsondt Granata(2003) AFH B
LIHE ol&5td At AAIg @F gtatol dist AlZt
HEdg FUAM MARNE AdSAIFIA AL THEHAS
AAS Aol MAR BHZE FHS ATolA Al
Zb Qo] AAE HuHdME AMAX BEZ7 29
SHAl @4asttial sHTh ol @F w=Ee ZREslk=w
Az FHelo] EMAEOE Ol2E £ Uui= AE 9n)
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Newcomer &(2000)2 QESAIY HaQI9 22X
2zl RS o7t Y Aolgtes 7HEE SHEH
et TN AIZZAT BAZZRAN digt dEE
HASATE o AFdAE XS A H THHAA
2t BEer 53 AAERN 3E 7t "9 50%)E
Meste®E d & AMAA IE FSEEAT. I3y
LF T FaEE, Al ZAD vlAIZZ A5k A
ZHE MAX 2z A RYe xtolE HAGIA E&
A=Hl, O 29e SRERHY Y gzaEg B
A 3R 231471 2ozt STk Gillas
Callaghan(1998)2 & ZIAdA S Ml QFEY

mlo

=

ot STt EE Allisont Fukushima(2003)= 338
7He "welo S 2 (midrange)dl AE AtE S
sdde =36td, AF X g8x0 S8
siglEdl, ol Td JtE " 5 "7 otX
ZEHO 4 QuEo EF¥2 71E HWol gE AAMYUS
gugtct, I EE HAZRA StldE olgst Bt
Hol 7448 A4 dE S0 QF 239 x2Ho 0|8
ol 89 EIZE EIAZFE A2 g€, o]
& Newcomer 5(2000)2 SHAIERE Solls &4
Aol A wASty fd BWEE olgslo Zuin
£dEE 1Fss, o dFdAE QESX F
A4t MHAX 2Itol {ASH XHolzt Ariil SHATH
d8iy o] dFdA= A2 2o s 48 0]F0]
AR FUATH

Z718 AFEE A AAdA SFANEREHY F4AH
a4z J#E g F4agslyl fd YEE ol&5td SIXKE
185t HEe "ol AIEsnt (Newcomer &,
2001; Newcomer &, 2000; Maffey—Ward &, 1996;
Parkhurst2t Burnett, 1994; Ashton—Miller &, 1992;
McGlashen &, 1991; Taylor@t McCloskey, 1990). 1
U WEQ olg A e &9 7z dHEEg AE
st Aold, X9 IFEL AAFQ Aol oty
WEd o dNE JIsH 4FdM= HESHI ol ¥
rh ESH SIXZ2EEO FAH 74z dEE A A
el o Be 8ol 8Qstsldl sz ofF &
AXX Z1 ) mwEld B dFdAde 1380 &
JE, J2ln SJEE EF 900 SIHHUE fA61L
O xto] g2 AHolA MAX 2E =FsA =, o
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st Al E 2E e 859 =7 tAlol £235t, &
ol AAIEA FHTol e dxI7Is0l AlZolA
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g8 A2 gyAd AJe ST, =879 duid
22480 daiAds olAMAl =8o] i Jen QF
9—] IﬂTOr 84 %}7‘0 :Lrotr 87 oldox TEY,
| A HE F=8I1Ed 93
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o & AHE -rrﬂoPE Ze =719 type [ 20 B
BEEHA 2 Sh=[el QATHNitz®  Peck, 1986;
Amonoo—Kuofi, 1983; Amonoo—Kuofi, 1982)=
e E8ECeE 1HE o ©@ed dAvE AdxtEng 2
o] o 2REEQUE ATWCE E119 If =84
SHo] OARTH Holuttl & & AT
AlZE BE dEol A= dHdA EET ZE 28
rOZ o] AR @it GA] €149 Aol YI=E,
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=6, ol Ad dAFsT  XIrHSwinkels?t
Dolan, 2004; Feipel &, 2003). &gt McGlashen &
(1991)% HIE ZEQ IAJI7} ol BAXHLE RIT
FEY ZESH RSIAAT, B[HBAAY X BE
T ARBED O R0 ST, O olREA
Swinkels®t Dolan(2004)2 S¥=3 Ald= 3128 3
27l A2 EESHA =Hew, o2 sty BriEel X
SHEY dEH7 d2olglll s2n, McGlashen
S(1991)2 sEstd AL wEolztal st J
Ao A AEsHE tiadol AL AldBoAE
AEsHH A g0 BEEH, ol 2 444 284
o] &Hl, &, WEd, TN BEX7IA ggS o
=

SAE0 Ao WE MAX s EASHES
FO8 =FEde EUsA B U 2AE BE
BERo HE LT BRAE Bg SEESZo] vl
P& AEgE BT Ashton—Miller §(1992)2 #|
49 AR BEZo AT AFoA SH=IXAHZEEH
JEAE Solees X EEXE FFs=, 2
EF0] X Hd © ot ALl O olfE
LEEFOI7 d&fold HH dEdE B ol
il st Oz o] dFE RAEY BFds AME
o] HE5 RAIGHA 11 d¥tHel Q4 EAE V2R
FE8 Zlol7] mBd AEY HE¥NM 285 FETY
TAE BEI 4G = Qink. ESH Swinkels@}
Dolan(1998)2 2% =39 X ZZol AZd
HiE ¢t 248 A2 ALY YW J/HEO U
£9] ddk mE X &2 xt

o JI)I! HIJ

Zolzta stHA A
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FA 2o JEU 4
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AEEE, TAREH Hile F4AE UBUE dEECE
(Schultz S, 1984; Barrack &, 1983; Malinsky,
1959) QF 289 X& SHod &40 Qlg Ae=
===}, F8 JNAF 8BS £=ZF(physical activity
level)l2 1EE H& AFE(Newcomer &, 2000;
Parkhurst®} Burnett, 1994)0l A F8 28AlZtd WE
MLz 2xtolles RS ztol7h AU wWEo, B &
FolAE AU AAE BE +FES UHA EA%
ot OBy gEdl AT old 289 FHE
Ts s BQ8 RAeE AzZtErnt

B A7 MSEES e BE dEg #8435
RAAGK Eagti= Holth HE 2 dFdA I
H, &38, SJIEE 2F 90" B RASHY X #E
ZRHO AZUES AT slE i, SHAZEH
o FAMZIZE EE &4FF MAYCIY § = Y2
o, 53 AEAZREHY 748 42 s SAGH
2Pt £ Gracovetsky §(1995)2 AME 7 ¢
of #asin x99 22FYe SFss HHY HER
7} S50t SHRAIE, AAQ FRetel dF, 1E
I EA=S DY gECE Q& £ tiE 24 3
H QEE FQe AT AFHC. OdERE olgd
ASHEES Has A0 dgFojor & Aolnt.

X3 o= QR 1f =84 dZol xstE
SREY 25 £do AoA AlZo] 1R =84 44

2 o & HAS=A, I8 AZZRAD 8AZE
JolA ZtzZt AIdE 1R =84 &4 Edd d& S
e QRO 1R =84 A4S FY& o7t A=A
S9 A9 #gEo dig A7 ASH2ZE o|FoA
of & ZHolt}.

v.d &
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}.

AZZ Ao A 9] E£3(0.72+0.73), A
51), AL B EWE(0.55%0.35), HIL
=(0.6410.37)9 MR 2= HIA
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(1.68+0.78)9] ML 2ol vldH EASFHCR
StA ‘ &%E}(FKO 05).

ANZEZAD HAZZRANAY AR L= BF
gduEziolzl itk AZZASIA @A 2F
(0.54+0.29), AA(0.79+0.53), LA g SYA=Z
(0.47£0.28), v|2AH+ B8 SEHE3(0.61+0.28)9
AAx s AAY Z3(0.92+0.98), 4B
(0.7310.49), AL A =24=22(0.6410.39), HI S
A& Bg SWET(0.68£0.44)9 MAZ 2z EA
SIHOE RIS xtol7l AUTHp>0.05). EF HIAIZ
ZAGA j=g83el 23(2.17%1.11), AFE
(1.83+£0.87), 2AM<& &g SW=24(1.171 0.56), Hl
A& BE SWEI(1.5420.81)9 AWAX 2= o
Aol Z2(2.25+1.24), AX(1.51+0.65), AL B
ZB2I(1.56F  0.77), HAE g o2
(1.83+0.74)9] MR 2o EASHCZ (9
ol 7t flATHpP>0.05).
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=A™ MYT RIH1.94E1.02) JAVAAN &
ol 2B (RA/MIME U 3%‘%3)9] RSP
2xH1.52%0.75)0] HIS EBASHH S84 o)
(p<0.05).

4. BIANZARATINA, AL Be S22 M9
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X 2xH1.68+0.78)= BASHLE KT zlol7t @
ATHp>0.05).
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