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ABSTRACT
A Study of Various Factors Influencing Standing
Balance of Independent Ambulatory Hemiparetic Patients

Kwon Hyuk-Ch’eol, M P H,R P T, O TR,
Dept. of Rehabilitation Medicine
Yonsei University Medical Center

The purpose of this study was to determine the factors influencing the standing
balance of independent ambulatory hemiparetic patients, The subjects of this study
were 30 hemiparetic patients (J§ males, [2 females)being treated as admitted or out
patients at Severance Hospital Medical Center, all of whom agreed to participate in
the study, In order to assure the statistical significance of the results, the paired t
-test and a Pearson’s correlation were applied at the ,(5 level of significance,

The results were as follows :

1. The difference in maintenance time of standing balance on a stable and unstable

'support surface was significant at the (5 level,

2. The difference in maintepance time of standing balance according to the control

of visual and acoustic stimuli was singificant at the (05 level,

3. The presence or ahsence of passive joint motion sense influenced the standing

balance maintenance time,

4. There was no significant difference in the maintenance standing balance of the

sound lower leg standing conditions according to spasticity, but the paretic lower
leg standing conditions were significantly different (p{.{(5).

This type of evaluation should be more widely used in the field of evaluating

standing balance with hemiparetic patients, However, more extensive study and

reports on various factors of standing balance are needed,
Key words . standing baance;hemiplegia.
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2 BAEE uol @xp} 71y deE /X138t

griplgxiel 253 @#HE BAEE vy 1 294 T Rzidici(Janetdy} Roberta,
43 dAMe F¥, AR A4, HBE 1980). Hellebrandt(194) = 71:d¥& HA
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3V1E ¢y E EcifjolAe REol2t BtAT.

Yetxiog YUY #Hile UFEAUS
e fxtol YojAM ZIYPTHS 2obE UEE
X271 718X AHgolct, B3] Hold]
8119 YA #rle 4AHY IHRIEY
22 718t UesE AR T EE ¢
718l AeX e 248 7Y YeXl
o] tidt FHQ ¥} (qualitative evaluation)
7} oj&ojxo}l Bri(lee &, 1988). o= ¥
o] §x10) EYULHY ], 74 WS AL
U7) sj2olch(Hamrin &, 1982). ®Wrhd) &
x1e] gEEEre 5¥aQds AWeUcie AR
AAFRCZ Ags o@a olHE MyFEA
HAE® F= A2 UMY 71dH 99, UK
o, Hzjatxdeel, S£s5daad §olvt
(Keenan &, 1984). &ulE 71gid¥& w7
5171 flsjAs ZY B4 (center of gravity)o]
Aol FE3HA viR=Eoj Aol Bta UM #
& %X (base of support)o] PFEIojop B
. & MEX XMWl 4 BEAME & &
X &= Aojoy (Shumway-Cooki} Horak,
1986). ©ol2i¥t 2 AR IE X ESI=
£0} I B 4 Ur}, FER/XAIN Bt
T8 AU BUH B2 el ZoHU ¥
B MEE oeisiX] Aol HAjyg 4 Urt
(Brocklehurst &, 1982. Murry 5, 1975;
Povin &, 1975). o|&i$t @gl= Rombergd
Aol A= StoHE 4 [Urt, I UMY F
2}1}4 (sensory  processing) &  IF+EX
(propriocceptor), A il (cutaneous), ¥ 3
(Goint) 3} A}2}, HE 7| (vestibular system)
o7 2g| AHEO xi= XS HA Y o)
B 4% BEgtoR4 o]Fo] Zici(Shumway
-Cook3} Horak, 1986). wigis] ®vopu] €X}
7} 7198l U8 UM ZIYgerFH & KX18
=l g%E Fo Q%o oHA/IMNE il
#718kle o) £asictn # Holn. 24
o] Aol BE & F¥EAM HIWt o
23 Q0 E® iEdsl dAlses FOR B2
1 R et (Shumway-Cook 33 Horak &,
1986) . I2Eivt olgid ZIYAHE HAIsteo
Ao LJRoA XFEe gto] T oy
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gt g niXesiol ol THIEYL AT}
fict.

£ 7 Hopll @119 Jigdde BdE
WOLE D 4ol Won] AR AW o 7]
Ui JUE F Q008 YoHE2EH 7|
U8 gl A ABANE st
FE8 FIX chEi} Z2 FHOE 44] §
At

1. |A7e /Y

£ Q79 X2 gohy §x19) 7|y g8l
Y& oiXie Q@0 ot &3 ol
ot Butrt,
1) M2 XIX|H (base of support)] OMHIT
of o2 ®Woh| §X}9 Y3y g4
2 AL @Y §, 5o WE #Hely] &x
9 71y dy 4t
3 BAN ALY 7/,
9 Ziglad grat
) +B8EH & UXEY (passive joint
motion sense) &, Fol W& Wol]
19 7oy g4
5 ZHXA] (spasticity) 2] Hxol =& H#wrhy)
xS ZiY T At

o) ME W] Bx}

2. 939 JH4d

2 d7Y 72 o83 #rh.

D A2 @zt |, Fo ¢ Hopyl @8x
o] 714 aY "X /Y o)z} QY
tt.

2) B4H @z 7, 7ol ©E @ol] &x}
9 ZIddd FAR2 FF ZJojr} U
o},

3 Y FE2S AA=Ho wg Hup
Y 71”3y /A AN /s o
7} vk,

4 XY AAFZ mE el B$x9
ZIg 4 /XA {8 Aelzt Yt

5 HMEBXAXHY ¢HFY Frol ohE Hoh)
ax1o] Z1HdY RA ALY /FYB x}o)



7} At
3. 80{2| ¥

D Azt 22§/, 5810 7gdE &
Al 8 EYUHE &£ HE A4
a4 78, T8 &1 29I B A
R gz 22 4%

2 BUH 4z 7, F X9 JHdE &
Al FE UX ¥ HHE 5F AE
Byt /2, A8 23 593 NG
34H @Y B 3y

3) EYEY X7 ojud HBBXRI)F
(walking aid) & AMRSH] YuAE =§
HOoR Yol ri5d JHE TE

4) HZE5HX)  @ohh] @x12] nip]EX] R}
Z 5l 8 ge

5) BESHXA] ; @ohd] BA] uihlg & FHA
e g

II. o3 4y
t. AFCHY ol W 7ol

2 A7 did2 1989d 68 152 ®x ¥
ol 2 Qlste] SHAlchsta 2njuid 24 UE
AMBYRAHY Mgty YN Ee AR
€9 AR E VAUES X5 v €9xAH
g BF AFIa B 979 HXE ¢a B9
SHRcil S J0EE tdez s, o
Toidol E XA XA M, B
2218 TIfol SYHYol Jis8 BX &
M, ATz XAlshs HEE olald & Ue
21k, Alx, #Xod FEZFD Sde A
deiol4l JPzol FUMoR JYUdEE 7
g+ e $8x2 YAt

2 A7= 19890 58 104Re &9 b8 2)
27X} 918 7150l geE dFE HHLR o
BlEEE HAISHE 1980d 68 1€ FE 6%
15@7HX} AFH A Mol dis) HE2 44
stdct.

17

2. HEuy
2 dToid AIgE Eve "duld] @8x19
7 E RART 53 98l BYR 1/
100712 &858 £ Qe HWAK A+ £4)
HeE AEWD BN BAag wsshy] A
o Z F =& (head phone) 2 AR 3l S
o =X XA (base of support)?] QG Lo
utE 1 dE HolE 98 5cm Rl AE
X} (sponge) & AFBIIMEE, AYE HAlsH]
To BxollA 2 48 Wy} FAESA o
5ol 4EE 3 FUck, Hrle 2 dFA
clH| A ES AP 2 ZGBE HIIRANA] (F
)0l wizt gxiel Yursel Atgtn M &R
o} B&SIX B I E Hol 7Y Ee]
F 7ddEe ARlsle AluE 4 g5YE
EHs5t9ct,
3L 87t BXIQ AEX] Qo o2
22 3 gt o &3 skt ay D,
D =& & dejolA HE3X19 g&5IX 2
2zt 7Yy e /Alse A&
2 FE e duoi HEEX L &K
2 2 7| FE e |X8e §1
) T& B AE U4 dejolx A5
9} B}&ESIXE 42 7IYBEE /XS
55
olelgo] t X AEZ] Hollx 7T
s H7E ARSI, 8X19) 71YEE #/X
AlZHE -5 S #8Xle olRAE A
£ 5180 WU XY IREE HUQHsHA
1A =S £WS & 3R BAE §
Eoli1 &3S ¢ =2 Y £}
At A 22 WHoR 7t $tEY Y&FHK
9 J1-k3d 7A A1E SHT & vlageE
7] fldl HHWS e Tkt

[

3. Aty

Zigdd #H7 dAKY ZF a88E EE
K5 8l (coding) 8t & sHQ1E ZHFE{ol s
of SPSS/PC+4 (Statistical Package for the
Social Sciences) & o) &3t EAH2] s5l¥ct



#X|

B)
£EX|

e

/:3.../"\]

(Bt WY AZX B9 o2 ¥8 Z1 HAE e 4]
ag) 1. Z1YdE oA xHAle) o

X7 A& Ee BAXE 7I-TE /X4
gmio] Aj7te 4z HAEOeR HASHY vlm
ston, & Edus @e i, #AHE <
I EME T E A4S ZA9 HEo
e ZIgdd /AR #BA /oA zhz
9] FY4E Yot7| 218 Pearson 4@{EA
€ sl¥en, ®3 riygerdxe uWE vigd
B {X1A\7tel xlo]7} YeXE YotR7] 2
paired t-test& 3l¥al, +ETH AXlE¥oa
7, ol ©E 71g 3 FAAE Rjol= ¥
DO E vl aEIYrt,

ExgHA0 /AL E dBH7] HEH 7Y
+%F o= 0.062 HaAct.

4. A2 HEHH

E d7e dAduithin omst R LE4)
HegkA HY MEgodtmold 84 E= Qo
EHXEE ¢1 Ue B 5 AT7EHE B
ot YR EY BANE HYRE UEE 4
Yolxrt, ek & AT EUE JuEAU
7hs%t @ote] EXF MAolAH Qs s
gt didle M=l FHolrt.

. d47dn

I 7 ciadel vty =54

D A7 ciide] 8 AyE Ex

dTcaxt 308 & <A 189 (60.0%),
ofZ}7E 129 (40.0%) oleni, d@e A
2541041 6641 7HX12 HTF AP 51.174 &
ct. o] & 304 wigtol 18 (3.3%), 31-40M
74X 5H (16.7%), 41-504 7HX1 89 (26.7%),
51-6041 7bx} 139 (43.4%), 6041 )4t 3¥
(10.0%) 2.2 51-60M dy@Zold B T E
HYch(®E D).

). A7 tidx 4d R dYY 22

L )
4 ¢ =3 o |
A @ Bx4 (%) X (%) BXE(%)
21-3041 1¢3.3) -(0.0 103.3
31-4041 3110.00 206.7 5(16.7
41-504) 4(13.3) 4413.3 8(26.6)
51-604 8(26.7) 516.7  1343.4
61704 206.7 13.3 3(10.0
H 1860.00  12(40.00  30(100.0)

B AP HEF WA 51.17210.3641

2; Huplel B& &7

ATUAR 08 & P& Wop) X7 20
B (66.7%), Z& woh] #xbt 108 (33.3%)
o8 & @up| gXpy} FH& ®Wop] @ H



o 108 BUTHE 2).
B 2. Hoplg ¥& £8%

g & Xt () %

& 20 66.7

& 10 33.3
H 30 100.0

3) @l WRlE E#/

Hoplo) foly WHRTE HE X§HOo
158 50%) 22 7h3 @, =AM 103
(33.3%), =3™YW 7#(AVM arterio
-venous malformation) 39 (10.0%), =&
28 (6.7%) =282 et (& 3J).

B 3. @npjo] QW BF

29 wRR@) %
4 & @ 15 5.0
¥ 3 M 10 33.3
-9y 3 10.0
¥ 5 @ 2 6.7

2 30 100.0
4 239 dx

X9 #Br7l= 4FY Ashworth Scaleol
olgt ¥ 4BZY 27XEE £F A
on yrislojxl A3 FET X 404 &
=i} o] 1+E5gd sigsie A7 99
(30.0%) 2.2 »va g@uct.

£ 4. F39Y 35
A ¥

o9 (3A)
X (%)

4(13.3
6(20.00
9¢30.00
70233
3C10.00
10 3.3
A 30000.0

—
=N L o~ D

5 #8 UX ¥

AT e +F FEES UX 584 3
Jhe XIS n@d, edd, E¥E9 #d
AX=EE ol %oy FE 7 7B 4H
2 ogn goi(E 9).

E 5. #F Ux 59 e 7 FaE¥@)

2 @ B2} (%)
- 8(26.7)
5 22(73.3
] 30(100.0

2. ZlgiTEol Het Ao 24

) 7iderdzol wiE d&% §&9 7iYd
8 a3

Ziderg kol mE 1Y 48 RARIIS B
6.014 He digtgo] w& & Hulolx AH
I &, T dUuEW &, TE g1 78
e dejold HECE YT E F/Ade
At oS Aol AU & GUE
ul 38X, £ 21 AU dejols g&0
2 JYdd¥E R8s Alztol /% xjojrt
AT

H 6. 7IUABE we 357 339 U7y

f2A (N==30, ©¥:*x)
v&3A
4 H A5 37 TER
5 29 33.55 23.63
VR 29 12. 66 6. 30
FEL
siute 29 7.53 3.72
&k

tat e TEA t gt
3.62% 8.63 6.61 2.69%
3. 16% 5.06 2.05 1.73
3.05% 3.06 1.78 1. 60

* P<0 05
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2 Az ¥ A d R, Fol WE Y I #E As¥ /7, Fol ©WE JYUIH
o8 /X410 FAIA12L

Al B BAH 2 7, 7ol WE 7IdE 0 3" AXsd R/, Fol W& BHEAY 7]
# AR B 7.0 B 804 BE B ¥3¥ /X402 B .04 Beue go)
ol ¥ ¥ Mug ¥ @2 4u, T #1 F& &9 +58H AxsYH Hilo] Ae X}
ore Ateol4l 2tz FR Aolrh UMt & FolA YoiM JNYUTH FxAzto] AIE
24 Al W BAE o) IddEYl Y+ UL
£ nlle 328 9UE & + Uk,

B 7. gXI0A A2t B BN Z4R, Fol ©E 7YTY #X)4A

4 (N=30)
*r B S 41 AYs
Fal- o5 a2 183 Ful-2 123
B
& 1.00
uv&E .39 1.00
=
¥ap- .66° 80° 1.00
12 31 .90° .68* 1.00
g3
Fotg
& .55* 82° N 1.00
g& .34 a93* N 98 .79* 1.00

[-tailed significant : p<0.05

B8 AZXolM A2t R ¥R @4 |§, 2o @& VYUY &
XA} 2 (N=30)

¥ B U8 5241 A8
e 8& #as vE&  Ha pa

as 1.00
& 42 1.00
THE

as .64° .39 1.00
18- .32 ik .28 1.00
a4 1

as .98° .99° .80° .02 1.00
LIS .44 16" .56° 83" .60°  1.00

* 1-tailed significant : p<0.05
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B 9. 8533 JXsE & Fol WwE 7IYdY

L2 X172} {(N=30
2% o BE Uxsa
e
F(n=22) £ (n=8)
BX ¥ B 11351470 1.15%0.49
SU8 6.66+12.80  0.6620.37
THIL ot 658 0.42+0.32
aurg 102E 6 4220
AEX & & 8.72%13.35  0.8140.57
SU8 261+ 278 0.49+0.35
THL et 06 0.2240.28
Aug 290F 2 2220,
- BALEZEA

4 BAFPLol G 7NYIY RX4IL

AR mE ZYUdd RIS E
10 ol Heul} go] HABXE THE &
Xghe A2 BAY JES F%t xjolrt
UAL B&aX2 FHE RAsle AU B
39 Hxo {AB xol@ BAcH(p0.05).
w2t A2 $EIXNE dEE X8
FHETFE 2UYE @ + U,

E 10. FAPE wE ZiYTdE AR

(N=30)
71’ 8hxl
4 H

a & L

B =& —.34 —6.64"
THE —.38 —5.86°

T .

Jore 20 .90

£EX] B —-.23 —.58
TS -.23 -.70"

EEI .

208 37 14

* ]-tailed significant : p<(.05
v. %

E dgoiide 3089 HopplExE o
E 7o gge Fon d4ass ot
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A EYET, AdEEH MEXNXNHY Ay,
Alzb, H2¥A |, F TESE Axs5y,
AA9 Fxol wWE #rke] @19 rigdaw
RXAIZHE ot BEutt, 71T ® /X A
ol &£FB4e 4 USHE YN HH510 B
FAEE AESIALEE AP BREY 7)1y
T8 FXAZo] #BAH Ule HE odlF:
WA = UAATH

A% HEE ¥rigtol Ashworth Scaleg@
oHEEIY & ATFA Yolo] thilxl Moy
al Hrl 3o R MRl A 2k w
Mo, Alzh, BAHDLE Qiokr) Ko
Shumway-Cook3} Horak (1986) 2 Dome T
ol 71T & o83t Ay UL & AT
olde gA ol88 + Ue HEE (head
phone) & ©l&8l0] HztH Zzto] YHE W
tHatp e Al FAE ol Zigddol
g8 Fe QUYE YU VIWTYE &Y
Al @Al WREAMA FEE FA L= &5
=, ole Agg 431 USYW ZFo] Oy
Eo] 71-lFE {XRto] HEo] ASHLE
BEEIA7] @ Folr,

Dettman (1987) « Rl &xprt 71gsta
QW /1Y AL o vadte 721y
oryo] HE7h 1% 2 9 @ol §39) wo|
AVQIE WHT) YFol] XISt A gox
&}l 8t99ch, Horak® Nashner (1986) = &
BIE 7|Y ZEE /X571 fdiMds gdold
YUTE HE XjX|Ho] CHEx]jojordtn 3ix]
9} BE (trunk) 9 283} YHE A Yok
1 3t¥en, Lee 5(1988)9 AFoME 2
63l Ag7Igols YHI #Ho] Uk A
o}, olg X YA JI-MAHE
A sh=ul B4 ZEE 5] gEQ He=
At dch, B dFeMde ME AXHY oY
Tol ©E FYHE HotEov 2¥Ry 71y
TERY A BX Fuch



FSEILd]
OB 2. &3 DAY JigdE AHY F9

YKo g QoA AEHE F@ AN
Romberg tests &8 Za1 E4eol4 GEE
NYEIY Hoshs Ao 24 SEWUF 717 §)
R, ABXXHL HPEL PE AXSH,
A3l HESo mE Iy Tdd erao] chaiA
= THHQ dgo] glool, Meyeril97h) 7t
TEHAL & WHOR FEYR r|wsts
g8 Al stdct. #E AR 58 7, Fol

& 7Iddd #/A Alztol tisl4) Keenan
(198) e A7 Urtzn ¥ O, Brand
staterS (1983) 2 A7t gictal stled &
APl e Aolg Bo FEQUX syl 71y
THol G v|Xs HOZ viEbgot, oi)
ol & Lee 5(1988)2 HZol #H HAIHOZE
Z1YATeNoll A F o 5B &b A (maximal  load
test) 44}3t%ict, Bohannoni (1984) 5 7}
Ho® R0 1dd 445 #ge 9
ct}.

AXD ZIgddE e AHE BH Kusoffs-
ky (1982) &= ®ohd] 8xpe] 7 %) (spasticity) o]
ZIdd fXs5"€y @A Qv S,
Bohannon (1987) 2 ZZ%jo] B¢ 48 ¥
A7 gk st¥etl ol Hamrin(1982)
o] ¥et JIYTFEY H¥+Y sy YHE
A7 ote 978 EUE By MR 4k
s H8olct, Meyer(1975) = Axlo] 7@

s

gohd] X}

8 WAt AN FAZE Uil SHUTE
Nortong (1975) & SHX19) Axlo] 7| Fd
HA 7} Qlcta st evt, 2 d7e Z A
Hrol &9 Jiyod A ET A U
v HAOE el ojeigo] AAY YT
¥, Hasr@sygmng @A oM7X] oY
A FAF viot ratol thE ABE Holdl Urt,

U F Wohd] @A12] g %8s &
HOF M7ts= o QOE, & AE JY
4d, " rikad, AsH Jiedd Sl
s A7 Zigad Hrr) ZEHQ YAy
wotolr|gl EAQ) 7|Yd (dynamic stand-
ing balance)off ci3l 71 R HTE Edl
2 A4 =lojx7]E 3@eict.
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V. dg

AMicstn ooeist B4 HEMHRAHY
meofstrtolAd Y £ ool EYXNRE U
Al R ZYEYo) JhE Wohd] #BX & 2
A7 2 BFshs Y (X 188, Xt
128)8 g 7Iya@d 8gs 7= 2
Qg @ob Huit Zlgetd ol wE 7ikdd
ik, ALz, BOR @zt |, 7ol WE JIE
T8 g, B5o BEAEH 7, Fol @

E 7IUdE g4, 33 g "E 7iddE



okl E paired t-test, Pearsonatit 24 & ol
8319 Ra4de ot 1 gy 22 &
g ¥Uct,

1. 7Igetd o W& HAojy] 2XQ] 71T
@ FAAZES #8& Ediold HEY BF,
T8 4dUEW HE, Fe @A AE U o
Efol4 H&E SRR ZIYTEE wXlst=dol
= 7% zolzt ARy p¢ 0D, T8
U $&, TELD AHE U Hejolx &
E£3HAE JIgAEE X8l dole {FaAd
x}o] 7} RAUct,

2. Alzh, Had 34 |, 7ol W@
# FXAIZER FEMAH, & g4, 41
ALk Aefolla] Ztzr /e o)zt UM
Azt 3 B gzio] iy ddo IJgs &
= 29UYE ¢HcHpd 05,

3. 3H XY §/, Fo Mg JYad
XA &0 BE AXlsHo] Hero] AU
= BRENAH UM ZI-EE FXIAIzol #
2e 9 & U,

4, BT wE 7IFE AL B
H A& FEE /A% A2 BA9Y
HES /4% xolzt g, EBIXE 7]
HHEE FXIst=dole /oS Zo]7 YN
ohp< 0.

o4ty ¢ ZHIAE njFRol Fui #Hom @
X7t 7Y E RAEW dEE vlAlE 3¢

ik

2 AUHY HES AXshe XX HO oY o
Alzh, Hzhg gz, 3E XlsE 1zia A

39 Frol S UIE ¢ 5 Uk, w
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BR:D H&8 2 HF34 ™, g3 3) 39 71¥ 4 7leb )
et "el 1 D AR 2 £/

TR BRNE MY

EEIXlg 717 @ 9

HNE: ke

BEEE R, F 1R ). 8

10. 2zd+3@a) 1 8, B

1. SU8Y &, &%, 7
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