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Feluket 20019 ARl Hatel] oJah opd AAE(Ghell ole] HE Hsto] F Ao
T 107 ¥ A Agto] FAL 486%, 12 5280l ATHEAY, N12). HET HEH
Aol 8= Qs HAlxe &ds oA AVRE Aole itk (Patrasovits & Nair, 1994).
% WA T AAEA - 7)15H Ao ¥ESH(Chen & Patten, 2005), T8 oks), 5 24, F
2 3] #8 4 2y TAZ GPALsHo] 74t (Janice & Pei, 2007),
& 35S Adfete] i 98S SRR 58], AN s wA] x #¥s A A
goll A FAFTAL o5 5 e A AR A= oA SA(limit of stability)] 7H9t
(Geiger et al, 2001), 718 AAlelA 2]l AA%E L (postural sway)e] 57HHorack & Diener, 1994)7}
e, ol2fd #8385 fae HET S Bl 715AQ] w3 ol gtk

AQgAE A EL F Yoo S = Uukelo) nls| Hulbo] sdsta(Potempa et al,

A F T 7|49 dAAES S=8)38)7] $J3F =R} (Ivey et al, 2006), ¥ % 7+
A AASFFEE FAAS A A7 S Fu A8 Aol A BT s S}

53] W& ] PSS Adele P & Aol 23 etk Barbeau & Visintin,
2003). HEFT W 5 65%-8%= 671 Wol tAl B & = glont 7]e = wAE
Haseo] Ltk Wade et al, 1987). Ha7 2] 4d3s] AgH4olm(Mayo et al, 199), i
g W&ol 7kay x4go] Yeh}a(Chen & Patten, 2000), B35 7HA B AL
T SAIA A7 Ao s frdetel g 3 o] tig FEoR AgetA FriMoseley et
al, 2006). o3 o]f& HaYFH IS & 7b ¥7] o]
(Duncan et al, 2011), Th2 7]549 Sench BaFdd o B A7HS FAlstal(Latha et al,
2006), ol#fet HaFae] HAL & BA(stride length) 7715 T7H7IE A3 SAle] Bl o



242 358k AolthMauritz, 2002).

A A8 ¢l (task-oriented) T8 & el EfmES o83k B FHd die] Miller 5

2002)2 Trueblood200D) = B8 F#o] AARGI FALSH o] FojA Bz uAAQl H&Fd W

Heoh BesdS 9 A vk Baekelal, Schindle 5200003 Gardner 5(1998)2 A
Hres gde] Eded RYPTAS AT S5 FAT F 7] witel] Hvpr] 3xje] Has
el B 9= 1A 5 Ao s9len, Waagfjord 51900 Hashs <t vpH|S 6%
AA71E ZA st vwinlS g9 RIS F7RATIAL A 0w g4 B dHS 314
7= B3 vkl st 53] dAHoR vHHS A of&dto] wWE £ FH A AT
Fab 9 v S 250 AT} EobA(Janice & Pe, 2007), 14491 AZFHA M= 2087 B
Z357}F 50-1008] wHe Fs HAT EYed FHoAME BESIGTE 10008]0] EelA it
(Moseley et al., 2005).

=
QL
=k
&
o
.
M
of

By
(m

FollAe iRl BEdEd EHs A3 IFET RYSEe} BT,

TP H, 9] & 3Eo] s =K Visintin et al ). AR ThE ATellM e EFE

Rom(Moseley et al, 200), & T AfoMs= F 71 $eE9e 2% W3S A AT
W3 tHTeasell et al, 2003). o]# 2t o]f+= A7 Ed=dy} AFAA] Eg=de o] g3t
HEdo] digk FAHYI FF AE HE 7] digh dAEE 7lEe] §i7] whioltt

(Faranceschini et al, 2000). Wb 5 712 Fehigel sk AAsle TeE=e AYs|9la



2 Ao BHL ofFyy] Wb UEF B PO 4709 EdEun AFAH) EdE
74 =

0 A48 Felo] #H% 0 Akl nAE Ko} AolE skl sl

1) EFd Fdo| oflgAy] HrH| H&EF k9] #3858 (Foot print, Romberg test, Limits of

stability, =3 HATPA )Y BYsH6E HPH D vA= dFs 118 Aol

2) AeAA Eged F-o] olg/Ad7] Hup] ¥HEF 3xke] 159 (Foot print, Romberg test,
Limits of stability, g2 WMIdFHE) BsH6i A D vA= FoFs 78T o]

!

3) T 2w 7 olaAY] HepH] ¥EF Ak 59 (Foot print, Romberg test, Limits of
7otk

=

stability, sF=3 WA E)} BasE 6 RPN vA= GE T

3. 97 71
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B A7E SR ol ohent pe AREe et
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T Ais B ofgA7] Hrh] HET Sl Al dutststo] sjAay] o Hut.

5. 80jel 49

1) ¥&F 82KStroke Patient)

HEFold HEA e FAFHe FUEAY o] dojut T2 5 A 7] FelE
SRk AJHE 23t Sharp & Brouwer, 1997). £ dAFAE HEF wHi7)tte] /1Y olste]
m, EgRregel 10m o Jhestd,
Examination(MMSE-K) #5=7} 4% o]idel ixte] ALE HZFFole} gtk

2) Hvlv] 2 (Hemiplegia Patient)
Ao HEol HEFY 759 sfU=E &5 2 #E29 &4 3 195875
Ego Qe 9 AlA9] A & 1R (muscle tone)eh A, AEAQ] F2te] 2o o] o]

A AL 3K Olney & Richard, 1996).

3) E¥= B35 & (Treadmill Gait Training)
EYed ByEHe oy QoM AE FoF AFTAA, Ba 9 #¥y} 72 J]HQ 5]

sEoR Qe 71eA]l ApAh ARl 1Y

X

o]
=

tlo

< FrEshs Tt Winstein et al,



1939; Winter, 1939). Efl=d HaFHe vE 22 ATS AAT Fejolx] dAlek fAksE B

Hupr] SA}Eo A FEA 2 54 A (body weight support) AEjol Ao Egl=2 Hajo] xHo|
A AAshE B FHET vHS X2 AFAA Al AFAI7IAL Folel 59 dAs S
YEe A A B3 Bt oyl #EEHE =S Frhal 319t Hesse et al., 1999).

= AN B 2 ASAA HlE F5A1Y %= ATe BT AdEeA AAls

5) % Balance)

&L 7)AH(base of support)oll FA T4& A8k
A = e FEHo R Aot Nashner & Black, 1983). 78S A4 +#9(static balance) o}
@%@ (dynamic balance) &2 5™, A% @@ 148 AAWe EEY glo] A 3ls &
S W3l (Era et al, 2000), 54 w3 AAHAA 2 o] AL 9FRZHEH Aol )& u &
& 22w FAY Yo Ts EIHH -, 2000).

Ao M= AeARE AR (Biorescue®, RM Ingeniery, France)@ Foot print, Romberg

1

)

test, Limits of stability$} $H=9F W1 w84 = (Korean Version of Berg Balance Scale, K-BBS)
o] A¥E gn|gitt,

6) H.3Y(Gait)
wolgt & x3lel A9 5SSl HAS dUAE 4K A gEoR AA 9 A
TS YFOF oA AE uTi AN T, 1994 A 5, 2000).

N
B Ao M= 65 B a7 6 Minute Walking Test(GMWT) 9] A¥=S ojn)3lic},



7) ok 7] (subacute)
a Abe B4, ohid, TAZIR TR, $4 obg ¥E
S o/ B 127182

ato] A o] akoith(Winstein et al, 2003).



SECE

=2l A &) 24A3E o HWHOS 71%) A4 Hl= As Tk, S/ 4ARE ol
2 A& Al GAA S ofebal dth(Porter, 1993). HEFS Yol wt BehE gy 3

#Foll(cerebral insufficiency)] 18, 18 ¥ ZF(hypertensive encephalopathy), 17 (embolus)©]
U @A (thrombus)oll €18k A7 ¥ JEH(intra cerebral hemorrhage), &

Ju
5
:
=S
A
i)

#7138 (arteriovenous malformation), %% (tumor), 7% (hydrocephalus)soll 23l -Fd-gho (2] 2
2009. 1 o AR E 18 hypertension), A (arrhythmia), 343 uAd=
(hyperlipidemia), —3ic(diabetes mellitus), HHSFof  FA(smoking)?  AlFra
(fibrinogenemia), 7F59 5°] oM, 1 9% &5, A7 U 59 UJE AITHHenry, 1992).
39 75 A EF3PH =7 A(cerebral infarction)® &8 (cerebral hemorrhage), <43}
A ] 82K transient ischemic attacks, TIA)o] Utk H7dAol= 3 HA > FHZ(cerebral
thrombosis)©] $1oH o]= Mol e o] FHlo] s F3siso] sl Yehtbr dito]
ofxl e Feoll &3tof Aoz} vhepde S+ WA, A F(cerebral embolism) 41519 0%+
ol oM 2=, v f Jolg] FHe] o] ERE we et B4 e
shds] HfewA sHolt Auo] HieE Aotk Al WAl 34 ¥R A3Klacunar
disease) > HEHF 22 W ko] HAo] WAk, T2 7|43 (basal gangila) R 9] d
(cerebral cortex) 712131 ¥7Hbrain stem)ell @Wo| WA 5 ell(motor disorder)$t 7H217gel
(sensory disorder)© FshAl Yol 1@t 9 S/473 815 (atherosclerosis) 2 8-3A7} o} =
THERA 3E 2008).
Y& A= A A ) Z(intra cerebral hemorrhage, ICH)¥} AF2Hs} %3 (subarachnoid
s 4 olrk ¥4 A 28e u8gte] Huje] elxjolH, AR

HRE TS BE T Ado] ofa) WK 4L FEeh FES Fus 8o 9149
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z
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7b BHREY, 2% 2007). d3bd o s BE g AL Sl YEhe w44l §1e

A ANRRNE ofujain Ay dd AHor <l UehA Hed sEA HEFY 60%, -
59 10%5 AAshs dglo] Arkv= A7 3], 2009).
HEZo] dubael ZARe 72 (spasticity), 2J2)4ol, nha] 9 Ak (&, 127, £ 232

& 59 Aol 1A F ol (cognitive disorder), Tet 2 Al Fof HZ(ataxia), FEw, IAAEE
o] Zofj(Ao}=)(aphasia). AloFA<E(visual field defect), o3l (dysarthria), ¢13F2eHdysphagia),

AW S5, A EoF 5o] At Gordon, 1993).

182 7| AW (base of support)tholl FA1 A (center of gravity)S FAstaL AA2] o] Al H
(equilibrium)& AEH 02 FA& 9 sH o7 Ao w A(Nashner & Peters, 1990), A4
o Aok A FAl ZIAHEWNA frAleh7] Sl AEA O o] FolA= ARl E I} A 3}
e S9tHBobath, 1990). TS T AA AME 2-eHAA o Fa0 HdaHA wkg-sto]

ANE FAER= EelA el Hgo]thBerg et al, 1992). 78-S A% #3(static balance)¥} &4

A we] 78S fAsHE 58S 23 Ragnarsdottir, 1996). w3 AAA} S AAY F
gof| o3k - Bl 7502 AlZKvision), % ZHauditory), A4 7|5 (vestibular function), I
87)(Proprioception) 2 72587|(sensory receptor) E5E  FdE Aol A7 A (central
nervous system)ollAl F9EE, AIZHA F7E QAY) S wste] dis) w2 AgelA whe-she

T 0A%, 2, ATY 3 BE 494 SO O 7154 a9 Beldha stk
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59 4ol Q75 (Yang & Gorassini, 2006), 53] 32 F$)o] F=of9} 24 7197 e
AeY 7150 #AZF ATk Yogev-Seligmann et al,, 2008). 3t Ko HExbdo] F7tsH E3 <
A71s3 e ¥ 9ol =& ZE/do]l Holm(Malouin et al, 2003), EHHAF o oAHAY
Hasjedo] on] WAL ojejgk ALt AotA vtk dFth(Yogev-seligmann et
al, 2008). HEF olF &L HAFHE Agetal B8 A Fxg odyA] AHE fidehket 5
8l Q1% HEF e SAA Fee] Alg AAg HasEe] §A] B olyA] Ao F
7F B kst o] ofF #2 AgloM: TP E8AQ BIAELES FAs7} ok
391 tH(Fisher & Gullickson, 1978).

Hwpn] gxk= Hlgg A A, T @RS el Halled Ael, il A 7es deke &
T 4 53 2 BAHES 7HXA SH(Carr & Shepherd, 2003), 442l o] ot} o
2ot Avp] Sl Al EAA BaPPFe =¥ WEF|(gait cyce)dt HEE vHH|S BA
(step)3} HlupR|S HAGTEE] Aol whal5o] F2 17 7|(stance phase)9t HHA o= 11 #717]
(swing phase)s©|CHPerry, 1992). HvH] b= 719 Al WA AT 0%E 44 ol AAT
Arz ATAA Hge] Azetd], ol2igh vt A 71| AAe e 7P 2 dlo] "k
g v Sk Adabgel] glojA tiA A AT Ee] e LA RN Tag
HlS2 Akl AT, 1999). 2eiA 2o 43S A A9k4 e 543 ds<l

0, HEF Bt SRBET gou 843t A gmd] o) gt $EAAE AwTOA

S Fgsed BaE 2459 §3, 4R % 230 49T 2% BES 9w 4 U

= Aol slvtar shlthIEE, 1997).

4. EF=2(Treadnill) £3

F<+ 5o Hvp|(hemiplegia) 3HAFe] HAPES SIS EY= BT (treadmill gait

training)©] A2 254 HITHOZ o] 851 tHHassid et al, 1997, Hesse et al, 1999). 7|&



o EFude delA AR E 7 SAES AR A AREE oA Sk vKFrady et
al, 1980), #F< 5° Ed=E HaFdo] odaow vin] gxht Hadof(gait disturbance)E
747 gzke] A&l o] &% a1 9 oH(Visintin et al, 1998), YW X7} HaPste] AT EY=
H RYFHLE BIPEA Aol FoEntet S Harskal gIrHDobkin, 1999; Hesse, 1999).

A 71k 99 A7) oel 28t ¢, 1eja B g &
& A& AUAATIH(Dobkin, 2004), AZA- E@E o] Thset gidAtES EYed 1
Fdo] w3 /M g3t ddka Atk Moseley et al, 2003). T3 HZ AT o Ed=

Eed B3sd

rlo

oA Y] 2 H9IE BASAA AP0 AT MEF BRE T SR 34

EUERE o] AFAAG 2L AAZ TS HlT FEAY AL YRS F JEF 4T
gk A% RS B9 RAEA0] BAS AT Al SYH 0 She 28 P

WAl 935s 2t vk A WA, S84 A2 proprioception) o A4 Aol el

S Zal gle AR W]l 7] JHiE SIS F WA, 47] b RS R8s,
Gl

ohaL AlQkaklar, ek Fe3h w2 By 22 sdoz we vk Jss) 8l ui
of FEsEoles STl solth eks 7le A olal S R-A134 (task-oriented) H ¥

Hel BT oM A S B3 ] 718 SaFHlTAA, B, #9)E §F €+ W

CHWinter, 1989).

i,

HEF Ao B FAHS /M) flske] Hale S (parallel bars exercise)} AW 2.8
T 59 7]E AEWY old thekst thE W Ee] A% Hal glow I F el AlTAA

EY=" & (body weight supported treadmill training, BWSTT)o] AME¢ 254 HIWow



A5 A A (body weight support)
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1 A+ oY

A7) ke T AE Jos el HEFS A JAFe #a 0% tde
2 ANsth AFAA Eded 8 aF 104, Eded 39 aF [0dor A4 WA el
th ol&E HETOE JUT e F Ao 5AHI S-S Adsta A7 7t woE v
T AANEen, Fd 22O Fold ks HEFToE lsto] Hrp| e W

rlot

T /NY ol A} 10meld 59 Hao] 7hedt dxl Audsto Wl 9 AP A3
o] §l& shA} d=tut 7ro] AAIAE] HAA} Mini-Mental State Examination(MMSE-K)ell A 247 o]

o] & 2Wo] geeto] HFHor 8ol Fojal, B Fd aFlA 290] B Y olFL

2 gefetel 8ol AEAOR o] ATt olE gol WE F 1% e FANS A Slat

date] AlAA 54 <Table 1>3 2t

Table 1. Physical characteristics of the subjects

Group BWST T
Variable (n=8) (n=Y) P
Gender(Male) 6(75%) 4(50%6) .334
Age(yrs) 66.00+11.50 65.75+17.24 973
Height(cm) 164.25+5.44 160.50+7.01 252
Weight(Kg) 60.48+7.91 59.06+8.64 736
Paretic side Right 3(37.5%) Right 3(37.5%) 1000
(Rt/Lt) Left 5(62.5%) Left 5(62.5%) '

BWST: Body Weight Supported Treadmill, T: Treadmill

_13_
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_14_



N

]

Wt T

te]

)

3]
=]

7] (Biorescue®, RM Ingeniery, France)t}.

o
78

Ae]

= T
=

PE Az e AER ¥olw, 9

SIEE

Els
Hforce plate)o]] L&A

50x50cm ZL7] 2,

o
R

Hforce plate)

Scmeolw,

]

T
=]

o= nlo.
[T ==Y

3=

7h=

3

2

=
2

=748kt Figure 2).

N

Figure 2. Biorescue

_15_



A 60 FRF 71 HAA

R

T

At

(1) Foot print(A]
(2) Romberg test

R RIS 20 oy
B o o) AR R EE
Bo o Fo
s U S N
5 R - W
. o — _ .w
) go X Z
B2 o) o L Ne)
e me CONERL R -
%o o o o X 5
N Bo No o I S =
, b o= CHE
ol fst p— .
s oy w X o=
. n Y £ M=
B P om B ®OE
‘% o o o B B g
° " o XX BB
D> N - M A N =
7 I LGS 2 9
wn 1rE ﬂ.AlO S ‘}d =
) 2 B v
= ] w "o o° o <
my e ol =
1) oF o I -
= © TG 7
8 T T = o T N
S = T o £
8w o T T o oo
s W — 0 = o T Jo o NI
g = X0 4 o & 0
o ) £

=S R B
5 o [ W OW oy g
g o o o P

_ = o m %

— T i
Y R DY
o o v - ) )
Mo Gy _ N~ o = o -
—_— O.._ o k) N —_ o o 1.Ar0 M
E ,  ® oD R

o h= e B T o i -
mon £ 6 B o Al T g
of mr 3 P T M " G Sy
B A - G 2o iy 3%
= o Se oo F o T ° cE ™
WK i 50 o o Wo o i~ il = ML_W
o o Nr e o) RO M <

_16_



(K-BBS)

HO= Berg 5(1989)

= Ee] o,

HAEx Wil g5e

LI

)
s
)

—L
=

S1A

oju

10°

)

-

A71AHA|, ApAREke] 37 GO o FofA

37ke) 21-40
ol
A

k2

2 Jo=

o

3 CHElliott, 1997). ©]

3t

5 kL

kL, 41-56%12 SFHAQ Ko 7}

S

7 Bgog el K5

=

& AlE et YA RS 7L

(2) 6% HYHAHOEMWT)

=

3

NEF 0y A7YE 39

L
R

6 HAZAL

B

}

.
5 <

g Y A4 57}

Al ¥, 30m Aol Ha=E

A
It

2 A7}

%2 cHButland et al., 1982).

fift!

=]

o
Okl

iok!

)}
A)

Bikes

3

I8 AA

) EY

olA 5 53] 45l ZA

il

™
;OT-_

2)

AZAA Ed

i

_#OTI_

_17_



!

Ef = (Medical Treadmill Mt-400, Sungdome

(Marco et al, 197)& &% )

=
=

ZE

3

tom-limited low-velocity graded treadmill protocol)S ©]-&ate] A&}

(Unweighing System Offset (945-480), Biodex, USA)

Ltd, Korea)S ©]

(s

of

o

Bl

=

N
3K

qr

%!

X

i

qr
)

X]Sﬂ Zégej_ el X}/‘ﬂ O]}B]' %O] ‘/]“E]"/}ﬂb} y_ago] %&ﬁéé}ﬂ]

11-13(x Eo]t}-oF

L

R

RPE(Rate of percieved exertion)

5]

A9l 40%H L] AT B

A
wfnl
o/
oy

AFAA Ed=D T a5 6 2 AFTAA A

Efell A A

2WE <Table 2>3} 2

PAL HaatAe] s,

o

_18_

WP} sl ggolt $5¢

fo ohdatel =3y

°



Table 2. Exercise Program

Exercise intensity

Time Class Contents
Warm—-up .
. Stretching
Treadmill Training (5 min)
. Main Exercise Treadmill Gait
(40 min)
(30 min) Training
Cool-down .
& . Stretching
(5 min)
o Gait Training
General Rehabilitation Total
(30 min) (30 min) Balance Training
Postural Control
Warm-up .
. Stretching
(5 min)

Body Weight Supported
Treadmill Training
(40 min)

&

General Rehabilitation
(30 min)

Main Exercise

Body Weight
Supported Treadmill

(30 min) ) ..
Gait Training
Cool-down )
. Stretching
(5 min)
Gait Training
Total Bal Train
n
(30 min) alance Training

Postural Control

RPE 11-13.

RPE: Rate perceived exertion

_19_



5. A=Az

1 A5+ PASW(Statistical Package for Predictive Analysis Soft

hYA

Ware)18.0 version =7

= A
=

(Standard Deviation)

7] 98} Independent t-test

file)

Njo
H
mj
o
o)

of

B - 7AZ(Paired t-test) S AR89 oM,

fof s

5

o] W3ls w9

2
=

N2

biok e A% 9% Rel

5

(repeated measure ANOVA) HHS A4

Bikes

5

4%

p<Ob=

o
L

_20_



V. 947234

]
02
oIr
10

1) Foot print H3}

47 3 AFAA Eded Ed a5 EYed
H3li= <Table 3> 2 <Figure 3, 4, 5>3} 2t}

2o AZRE WA, vhiZ} whilZe) AFRE B

Lhehb gt

Table 3. Comparison of foot print after 4 weeks

G
roup BWST T p
_ P _ P
Variable (n=8) (n=8) g x t time group
AS pre 119.62+20.03 120.62+24.55
331 381 539 401 .608

(mm?) post  120.87+12.28 128.50+19.26

137.12+14.86
670 120 269 .263

NAS pre 139.25+14.65 6%
' 128.12+12.47

(mm?) post  140.87+14.93

0.89+0.21
136 165 221 257

A/NASR  pre 0.87+0.17 78
' 1.00+0.10

(%) post 0.86+0.09
AS: Affected side, NAS: Non affected side, A/NASR: Affected/non affected side ratio
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Affected side area(mm?)

Non-Affected side area(mm?)
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Figure 3. Comparison of foot print area on affected side
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Figure 4. Comparison of foot print area on non-affected side
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2) Romberg test 3}

45 3 AeAA Eded $d a5 EdEY od OF

lo

+EZ2I5 A8 F Romberg
surface W3H= <Table 4> 2 <Figure 6>3 2Tk 7 £ I7°)4 Romberg surface 5ol tf
8 EAA frelgt Apolzh VrERRA] Skt

Table 4. Comparison of Romberg surface after 4 weeks

G
roup BWST T p
_ D _ D
Variable (n=8) (n=8) g X t time group
RS pre 168.75£189.16 223.00£259.92
.840 .260 .600 394 718
(mm?) post  154.75£160.38 165.25+114.49
RS: Romberg surface
250
&~ 200 -
£
E B
9]
O 150 -
€
S
w
D 100 -
(7]
£
5
& 50 -
0
pre post

-BWSTG -@-TG

Figure 6. Comparison of Romberg surface
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3) Limits of stability 3}

457 2 ASAA Ede ¥ a5 EdeY &1 59 #eZEad 48 5 Limits of

stability ¥3}+= <Table 5> % <Figure 7, 8 9, 10, 11>3} 2t} AFAA EF=d Fd 154

i

Ens
o

)

whZ W, vl W, $Y WA, g 3R FANCE S5l 2, £
= =

d IEolME FAAL

o

Table 5. Comparison of Limits of stability after 4 weeks

G
roup BWST T p

Variable (n=8) (n=8) g x t time group

LOSAS  pre  310.62+252.58 540.87£675.18
049 18 717 011 700

(mm?)  post 1093.00+787.27 1148.25+1367.56
LOSNAS pre  399.50+344.75 705.87£667.12
.041 241 83 031 383
(mm?) post  970.12+533.15 1183.75£1119.24
LOSF pre  419.50+369.82 803.37+723.12
082 192 534 026 663
(mm?)  post 1339.25£1197.10 1347.37+1550.19
LOSB pre  290.50+155.97 443.50£260.08
.029 53 777 020 365
(mm?)  post  723.87+£382.55 984.62+1047.58

LOST pre  709.751474.58 0 1246.62+833.96

.034 d420 752 011 485
(mm?)  post 2063.37+1190.21 2331.75£2343.31

LOSAS: Limit of stahility affected side, LOSNAS: Limit of stability non affected side, LOSF: Limit of
stability front, LOSB: Limit of stability back, LOST: Limit of stability total
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Figure 7. Comparison of Limits of stability on affected side
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Figure 8. Comparison of Limits of stability on non affected side
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Figure 11. Comparison of Limits of stability on total
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4) Berg Balance Scale W3}

45 3 AAA Ed=E -

Balance Scale ¥3l= <Table 6> % <Figure 12>3 2th F &8 1E9A Berg Balance Scale

ool el SAMoR 7o A SUkeRAL AlTAA Ed=w i Edfed F¥o] A

[e2h]

2ol frefabA tepge

Table 6. Comparison of Berg Balance Scale after 4 weeks

G
roup BWST T p
_ p B p
Variable (n=8) (n=8) g xt time group
BBS pre 28.87+3.68 37.12+£9.65

(score) post  44.37+5.06

.005 .025 .001 162
45.75+8.24

BBS: Berg balance scale

50 -
a5 -
40 -
35 -
30 -
25 -

20 -

[
w

Berg Balance Scale(score)

post

“B-BWSTG -@-TG

Figure 12. Comparison of Berg Balance Scale
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1) 6 Minutes Walking Test 3}
45 F AFAA EFEd 4 O3 Eded $H 259 S22 a3 48 $ 6 Minutes
Walking Test 3= <Table 7> 2 <Figure 13>3 #Zt} F Fd 1504 6 Minutes Walking

Test @l sl FAA o= 2] A S7leoith

Table 7. Comparison of 6 Minutes Walking Test after 4 weeks

G
roup BWST T p

Variable 0=8) (n=8) g Xt time group

6MWT pre 108.00+22.41 172.75+93.19
<.001

. 005 313 .001 145
(m) post  224.00+67.06 262.25181.83

6MWT: 6 Minute walking test

300 -

250 -

150 -

100 -

6 Minutes Walking Test(m)

50 -

-BWSTG -@-TG

Figure 13. Comparison of 6 Minutes Walking Test
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<Abstract>

The Effect of Treadmill and Body Weight Support Treadmill Training
on Balance and Gait Ability in Hemiplegia Patients
with Subacute Stroke

Sung-Chul Kim

Department of Physical Education
Graduate School, Jeju National University
Jeju, Korea

(Supervised by professor Young-Pyo Kim)

The purpose of this study is to investigate and to verification of changes that the
effect of treadmill and body weight support treadmill training on balance and gait
ability for sub—acute stroke patients during 4 week. 16 subjects who was diagnosed
stroke were divided into 2 groups(8-treadmill training group, 8-body weight support
treadmill group) by randomized control trial. Both training programs were consisted
with 40 minuted, 5 times a week for 4 weeks and after training programs, we
analysed effects and changes on balance and gait ability. Analyses were performed
using PASW ver. 18.0 and results were reported as mean * standard deviation(S.D.).
To investigate within group comparisons and to verification on effects of exercise,
we did paired t test and repeated measured ANOVA test. Significance was set at
p<.05. Both training programs showed positive changes in Limit of Stability but
significant results which is area of hemiside, area of intact side, area of posterior,
total area were reported in body weight support treadmill training group. Changes of
Berg Balance Scale was significantly increase and it had significant correlation
between groups. Changes of 6 Minutes Walking Test was significant increase in both
groups but there was no significant changes on Foot print and Romberg test. After
considering all factors, both training programs showed effect on improvement of
balance and gait ability in sub—acute stroke patients, but body weight support
treadmill training group had better improvement in dynamic balance than treadmill
training group. For the increase of balance and gait ability in sub-acute stroke
patients, we need to continues study on difference of treadmill and body weight
support treadmill and then we will give stroke patients a better satisfaction if we
develop and provide a rehabilitation program for improvement of balance and gait

ability.
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