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The Effects of Task-oriented Training on Kinetic Factors
and Muscle Activities of CVA Patients

ST ()
Park, Seung-Kyu (Daebul University)

ABSTRACT

S. K PARK, The Effects of Task-oriented Training on Kinetic Factors and Muscle Activities of CVA
Patients. Korean Journal of Sport Biomechanics, Vol. 17, No. 2, pp. 41-50, 2007. The purpose of this study was
to examine the effects of Task-oriented training on the balance, lapse time and MVC(Maximum Voluntary
Contraction) of CVA(cerebral vascular accident) patients. The active balance equipment was used to measure of
the static balance, lapse time and task-oriented training. The EMG technique was used to record muscle activitie
of affected side of gluteus medius and vastus medialis. The raw EMG data were filtered with band pass filter
(60Hz) to remove artifacts and then low pass filtered (20Hz) to find the linear envelope which resemble muscle
tension curve. The experiment had been conducted at the department of physical therapy in ] hospital in M city
during 8weeks. The thirty patients experienced the stroke were participated: training group (15), control group
(15). They were ambulatory with or without an assistive device.

They were assessed on central perturbation(mm) in the static balance, lapse time(s) and MVC test(mV). The
data were analyzed using repeated measured ANOVA.

The results were as follows: After Task-oriented training, central perturbation and lapse time was significantly
differences in both groups(p<.001), and MVC in gluteus medius were no significant differences in both groups,
but vastus medialis was significant differences in both groups (p<.001).

KEYWORDS : TASK-ORIENTED, BALANCE, EMG, LAPSE TIME, MVC, CVA

* pt755@mail.daebul.ac.kr



HEFE SRl A9 “1999d AelelE 5
Hauxrel oJapd H&d, H34 5 HASH 2g Apg
ol 7P} E3L 53] 500 ol M =& A
Ao HAHAHEA, 2000. 53] HETS T
74}] Al (hemiplegia) H=v H5-79H] (hemiparesis)
o 9Jgt SEAo) o] EAHL HIAAQ 2, wgA
Aol A9 73 AZE o5 aﬂ_@q As 9 A
A 7158 Sasie 558 $Eate 44 5
olo} B BAZ o PA AUT BAL Fe
v Aels or, A4 2sude] s Wit
=40 was QPATEA 24 Adere 29l
o] Btk ¥ AWy, Huang 9} Lin, 199%)7} %
, Hrpr] Sate] Aol ol tiFA AA
o P AGAEAN T8 HiTS AA
& OE?%OWE HEF 849 Adel o
¥l S B3 78, A= ol % B3y
Fy 5o x}g—g— AT ol 9 29 3 @
e AR dutskE o] YielA e 285
ARt F1E AT AUAAG e HHQ)
Aol He] 5 ZRados FAE, 5 T2
W ANe] &3l 715AQ) BEOR olojX|A] Rt
= A7 Aol AU, FH AAdAY] &-F
=29 4A% B AR 7 Rk A%
2§l g Al A15E9 S 2 8
7] %=THPatla, Frank, & Winter, 1990)2L 3}30.H,
B9 BAE Shra) Sl wEde A%
Z o™ (Swanson & Sandford, 1995), ©]¢} Zo]
SRS Frfsteb] Sl % theel 44 4
olAfe] A} wd He2 ololAo} BekCarr
& Shepherd, 1987)1 &)

(

w3
o] g

A A =& &4 ]- H]-Z] oro A5z 9) 249
a3l o)A Holo| 2Ral FANAY A= Juks)

o FA2A FTEsHlocal terminal sproutmg) T=
7F5291 9% AlzAskfunctional syraptic fion)

gt s Qo ol /id el Vxs
AjAQ A st =E HAzs He 55

ol m[m

31 $ItH(Rossini & Pauri, 2000).
AT 5 2HY| AAEIE Y (system
model) == ZA|E(task model)ol|x] AIAIZH 2|54
7L Bt Al2ElEo] A H5xRE Fst] 99
A]—EZL‘Q_B‘}-D% 75}—-6& = L& }\—]537(4 EBEO] 1:]—011?-5’1— 3}
7 WA a&Zola aHAQl jdds AFetal, 5
2 A2EH o]RoN AEEREE IAE FHEE A
FA7IH P} 5EH R #Al sid el Fefs)
%‘:‘3}3:111] ATHCarr & Shepherd, 1990)= ©]&
s ZRIAE AASITh
atAlel digh A A3
TAet B2 A=A}

aD
e f
%

l-'Ll 1__;]
%9,
rr

ok,
rdo,
=2
2

2B £
A ¥n=15) 27 (n=15)
Z3X(%) 12:3('480:¢920) 9:6(*460:>140)
Lol () 61387 66.0+11.7
217 (em) 165.645.3 162.0+4.4
AZ (k) 664176 62.8+114
u-20)(cn) 257,084 2533469




2 A=

A= 7o) Aaldel FHAHMini-Mental Status
Bxam @83, 953 19897, FAAEE T, 13
2 FAFYPARE S (Active Balancer System EAB
-100; SAKAI JAPAN), EMG system(MP100WSW with
TEL100C RF; Biopac System Inc. CA. USA)S AME-3}
Gom<ad 1, 2>9 2tk

¢

3. AgAx

1) A=Y

7H° J KR 74121:,1 /\])\Enqu_
o, #¥sY S48
ou, tgzte] A4 7
AT o)
2 2253}

B AgMe EOﬂﬂl *"\l‘}* Wﬂ—i 878
glome szAle} Seof
F 5 glom, AgAe 13
Fdolth ¥EF 94

‘:]x]s}—r AN A=E 9

ojsetiN Arshs FHoR dHdYS

3T
eN
=2

F el oot vdl B 2EEe) WAE 9% 43

A5 ol5

o2 ¥AY

—

of IR A EEH oA 3t
BRI MH)E EAHoR
7Fedt 4709 EHRAR| Q28451 %
7Fsatt 1, 6, 7, 829 o5 ofzle A
w)—% FUg] ARk, =S ==o07 5‘]—11]
F2] AR HxHs EE8l7|71A]
A7 102, BAHFA] S %017}
AIZY 5x=& Bl E9F FAIA, d¥E =
3ks9] Ha} 0% Hd) 20%el g3l A =
BEUEe] +3AI9 BAGY] ASFHS AR A,
AZ T2 A A5 18], 53X =2 ds o ¢ &
FAZHH Hi%%% o] 13] SUhE oy Ex9)
HGE! Zﬂﬂd 7829 fr=sAgh As

04]

_ll}lv

-~
o
q

-

0

&‘1-4 rlo

) ]:M

= 2+7P ‘n/\]/‘] Hg 7t
%% 332 24050t}

) FYEFH FW
A FHE/NE Tl T o] 2x9)8 249
22 TA%e] ke A0, RUEe) BAE 944

L offt

o £ g A AR BA e T A B
ok A% Aol RUEGA nelFE FU9A BAE
iz
e e e et Tl M T ——
Pesiion  Ragister
Step on Platform Fe ILD" :|

Fost Tiene 1o Reach [10

Start No. IE

Sxatecnary Tema
Lovwar Limin of [0 24% Upper Limst of [30 2%
Target Loed == Tanpet Losd O

Fwad Targel Viahue Praparation I
- e

@ Siep Evaluation/indicatlon of Evaluation Fesulty{nle Stabilisation Ploiss




¢ EvaluationyIndication of Evaluation Result?

Elect Posture Parallel Legs

=10l x|
Evaluation Time sec
Open Eyes Close Eyes Rombery Quotient
Whole Path Length [ 811.357) [ ]
Unit Path Length [ 13.623 [
Unit Area Path Length [ 5534 [
cire Area [ 14402 [
Rectangle Area [ 379.099] [
Effective Value Area | 73.167) [
Deflection Average Center Displancement X —
Deflection Average Center Displancement Y —
Deflection Center Displancement X —
Deflection Center Displancement ¥ —

@ Static Evaluation/indic,

ation of Evaluation:

Fieslt fici £ =lolx=|
[ Cpen Eyes | Evaluation Time sec

Elect Fosture [ Parallel Legs

15.0
imm) Indicate Speed
& Triple
© Real Time
7.0 © Slow
0.0 ,; é
Print

45T Return

15.0 Kmm)

3) FA|FHYAIZE B7}
=9 FAAA Fxstse] Het 10%2h Hth 20%
of detdl MSFoR FUES] +HA I} A4 5 A
TAF AR A, A FB A S 13, FRA6 =
A W 8 SRAZEEH HoltE Wl 13 ¥
= 8 FEAAZ olFohiA HA 23 3
S B RS AsHos FaHn ol A
AZA<2d 5>,

2@

s
30

4 i

WA

m{o

4 2Z4= 97t

S2E A S AE-131  circular
surface EMG disposable electrode(NeuroDyne Medical
Corp. MA. USA)E ARSI ©f A5S 2 HES

aw o)
78.‘71_.

=loi=i

2440 Indicate Spoed
¥mm) | P & Tripla

 Feal Time

/ &
. /V  Siow
1220

— Shank I
oo - o Anti Sharnk
J W e
bd
L2
1220 '%
. o
—= =1 ,_fr’ ¥ Prnt
2440 Retum
-244.0 1220 on 1220 2440 Kfmm)

Magnication | hete indicatisn | fatum |

J2 5. DA EO

= Aclest dada, 2AE Ass S S
MP100SW(Biopac System Inc. USA)ol +23 Z7gol

olgxf= o] Afde] FaileR A% TH100CRF(wireless
remote monitoring 4 channel)E ©]-83}e] &)l &
sl 9 A5 @50 S8, Sl B AR
3L, TE2Y FERSle A2 et A
ole] Z9F 2en, WSBZLE ST 9 EAEETE
W2 i oG Ehol A< 1Y 6>, o] F =
5 A9 o= 2F AN ANE 2= S
/‘] FTEoe I AR el Hatd AlTs F
e olw, WSS AT T s 9E A
@/‘] T IR Ag3p] wiolth A3l Sorp
;qoﬂ Nzﬂg] Ezﬁq. ul—%g /Htﬁé‘].“l x—]ﬂ-x%o] z‘gg\_%
FIom, qHAE AFAIAL MG ARE 47] 9
3 A& Fure 1000Hz2 sk, fa-2 A7
71§18t Low pass filter 20Hz, High pass filter
500Hz, Band stop 60HzZ AlEAE 3191, 4159
HAFE] A 918 Z219(Biopac Systems Inc. CA.
USA) S olgdisitt 259 A5 FANSE IRAY
S Haslely] Seid A5S Bole 259 I
(musde beuy)ur A5 ¢282 & . FA

9% 284 AES 24 ¢ 5 ¢t ade 54



ERRE

0w

M g

o

i

3 80000

310000

seuonds

02l 7. 320} B2 2ET Bt
3 28 AS A B85S £508 g, 1S5S 53R
Q1A 2w wix|(Qkog ght Y sl A=
YAdo] HEF w2 st A A7) & £ 3=
dlA F& 7P wel we Aot olwje] T4 2}

AE 71E AAR st Az A Fol7] fal
394 lﬂ— 74;(43} Jﬂ—ﬁh a3 gk_g 276%}}_0& Xéé‘}

=01
Atk o) A4E 2 A 5 slus @

4. A8A

AT A AR A E SPSS PQVI20)S ©]45}o]
A3} Fo] #89] W), R A7t
T wshs WHES AR (repeated

2
7 o
Wt 2

e
TL‘L

sl

£% B9 $B9RE we 2

T8z PAe 9F 45

measured ANOVA)& HAISIGE SAISH o4&
A58 A8l s aT 06 35Tk

I 23 ¢ =9

£ AT ¥EF B0 FANTED Z2age)
A B, AAFY A L A Tz v
G2 Bohy] SAstel 87719 FANF F =
2I9e T F FPF Nk et BokE 2

=

o e

1 8L A% S5 Wl B4
1357.3mm ©]%}

2ol

4

89 Ag
R SRR A9 wsst
& BAHCE fY3 AoR UEHTHE, »=
110679, P<0.001). F&EZAA AZHE FAHOE 9]
P e Aow vEtoy dgoie Fofd Ao
2 UERSTRE, 2=22.330, P<0.001).

Shumway-Cook, Anson ¢} Haller(1988)= AZ<2l
7Y T3} ol 5 ol e WA Aok 5
%31, Bohannon, Walshe 9} Joseph(1993)= ¥
of gAjol SlojM FoE T AR thEwry 24

O AL

Eoh sgom, o139, 242 31 s
o)
PR

A

=g,
(1998) 3027 34 Ae|2 71ska
Aol B59 Azl 5oAElY Hitd, AT
A &5 AlAsR o7 ARl AR
o, oleid HEd Al BEUL
o §405 B £ SARel B2 Pefsin
el Aol elo] "okl sigith

Dickstein ¢} Pillar(1984)2] &7ollA & ol g3l
A AIZEe] el mE ¥
o] BpEes w29 A7t
Sackley 9} Baguley(1993)9] #ZvjHE
A= 7+ i1} A Al

1=
AT



T A a5 z(wilcoxon) p
AT n=15) 13573730820 988.004251.94 3408 001
ﬁ_&] = 2] tﬂ Eu\‘(n
BEHEN WHm) g cio) 1262.19+292.20 1535.82+470.08 2953 003
i . AF 2 n=15) 71.58:8.9% 59.77+9.30 3408 001
YA|53IA)7ke] W =w (1’1
AT Hkeq 2 (n=15) 59.63+7.92 63.02:5.67 3124 002
FEz2e] AT ¢ A n=15) 0.044+0,017 0.057+0.016 3351 001
H3KmV) t| 22 n=15) 0.040+0.013 0.050+0.015 2272 03
Sy 284 =9 2A8Tn=15) 0.028+0.012 0.0410.016 3.351 001
H3KmV) 27 (n=15) 0.034+0,013 0.036+0.013 1.817 069
oM olFehe HxEC et TS olEeEE B2 TAHCE FOT 20R VERITHE, x= 9%.39],
U3 oA T2 2P Fe A4S P<00L). FaFA Ak EAFoR o3 Aow

< Husilth
Ao waw HEF AN ehd= wid
Q1 A, WA AATE, ATE ol
g 5ol oo e FE AR & 7
L APIME 2 A7 ARl frakeke
T 3Tk o= FHoH HFAAFH FHo] HEF

%0 ofr ot
T S N

2 A5 Ak W 2

AZTA T A FAFY AR 716secol A &
& & 598secE 11.8sec SolxloH, x| A3
AIREE 34sec FoHth WHESARANEA A3 ale A}

—1011 it

1800
1600
1400 F
1200
1000 F
800 |
600 F
400
200 f

48 (mm)

=20 0o
| T

SO, 5728524, P<001) a7 ot
£ AN A At Aike 35 AlF
ke AxE °L°H‘i7] At Aoz, 2HF o

&% A g4t FeY A7 AEH Stk A

7R tiEe e Al S=w F#(Walker,

Brouwer 9} Culham, 2000; Geiger, Allen, O'Keefe <}

Hicks, 2001)0]u}, thekst o] i) ] win] %

S &g)= W (Laufer, Dickstein, Resnik <}

Marcovitz, 2000), £= 74 =S o]&3h vy

(Cheng, %5 2001)°.2 o] FoiF T}

Carolyn ¢} Lynn(2002)2 #AEHQ ©#8 FdS &
s AAQ TS FAAE F o, HiEAe B
qs feiMe B4 49 T4 1% o] X3

o] oo} sital 319901, Patla, Frank £} Winter(1990
= BAQ AAeAY] 5 ZEad A9 Frpt

A zF 97t Z]*—Z‘Ji zAelal gle A9

5719 FA A a4 et Stk
Swanson 9} Sandford(199%5)= E#3 HAE sy

3171 fsiMe WHEARQl Aol BEHon, Car 9

Shepherd(1987)= o|¢} o] SFazs Sdigkslr|

M dAE Heol Al Al AL Akt

Fe|2 o] Fojzjof srtar ik
Tk S50 AFHeE FEslr] sl 155 o

A1 SHaxe 1‘]21—3 Qs Hr] Fxje] 73

=Xz WA Aslo gz FAlE|ojo} 6}1:]-((]1@1% Wu,

Liau, Wong 9} Tang, 2001; uxﬂuv, 2003)3L 33Tk

)4

3k

|



ERRE

74
72 |
70
68 |
66 |
64
62 |

T 60 [

" osg f
56 |
54

T2 9. DY AlZtel Bist

H =8 Al ZHsec)

Al = ey el 33

ke
A% o5 Ba FHE 27 Avlw, AdHoz
XA

A9) 7 759 B PP A Aoz, 4
A7 ANF A WHET fESe] & Ao
A% s 2USkE AR 2UE e g
A ¢ 4 ek

grel IAAG FA 5 ¥EF B9 549 7]
B Aeole] SAGRARY ek 19<ag 9>

&

2ok
3 ZRAEMVOS) Wa 24

x-].

13
iz;g

=

APTN FEZY 224=9] s
V Eopon, tiETE 00ImV Eopith
AR A wsAge FAHCR Fodt
o7 vt FaT A AR FAES
A0 E UEPFOLF, x=28527, P<0.001),
& frolshA] e AoE vehth
g A5 AT WSEee] 2848 W
E 0013mV FEops o.B(p<05), ] S84d%=e] |
3h= 0002mV okt HESAENEY A9 west
&2 FAHCE foI3 Aoz ERITHE, »= 14433,
P<O.001). FEIAAA AZEE FAHOZ Fofdt Ao
L}E}MJHE %=32537, P<O.001), T8 FolahA] &
& o0& eRth

Yoz ¥ gshe HET A4 715 A
&S Agsh=s 840]3(Bohannon 9} Leary, 199%), &
B 7k mE oY dae A Edolde 5

T maaT

o ﬂ""
e

=
3

o 4
(e
2 Mz

3

LEoam
9
o

U X rmorfr
r

4
o m?m
B Jo

sl

5 $A e Wl B 23R viXe 9% &7

o] B 4 QheH|(harette, MeEvoy, Pyka, Snow-Harter,
Guido 9} Wiswell, 191), HEZFo=Z QI Hupr] 3
A=) ofslE 28 A Edolds Fale] E
g okl &4 (Smith, Silver, Goldberg ¢} Macko,
1999), <8< 82 = IANEY BPeEs o
Skt 712t He H To% FEow HuHS]
THBohanon®t Walsh, 1992).

L3k Hele] gkl A XEgHHE 54
9 g WIS 2 A=Y F7IE Be AL
ofglE B Al meh M54 fHdo] dErh
o A7EL Hrp] A9 5o}t A
He Z0E Bl ol Al AW
afe] gtou}, Hdle gl FE A<
stz B srdsy S S8 293
s}l 9ltHDavies, Mayston ¢} Newham, 1996).

Kisner9} Colby(1990)= #rH] $21e] Z&E7} |
o s AYgS o83 WHEAHQ IESesS
A7fekal §lom, Teixeira-Salmela, Olney ¢} Nadeau
(199)= T4 HZZ s dFor 2Edsk-s

=1 e}

H

O = 2o

==

L
T

)

=

A

S,

N,
=
X
)

al

Y

rLJ
J8
BN 12 oo M

e KR
U=

}

oY

é‘”m

ARE A3 85 SR 2] A PaHgon,
el £, HSE D AT 227] 5de) 37

AL sk

Angela, Toshimi, Jonathan} Roger(2000) = |
W 3 1do] ARE AR Q5SS e R
23]9] A3fe-F T2aAS 125 B AAIS A
A9 2] Z7kn AgAAg 0y A F3ol
Zak e ST i A

o]—l:—]ﬁ:](zoo5)_9_ =-Z9] Hajo] EIlsd HE=
32} 207 ] AN AT 0%s B5sH el
AR ohA] 7IH2Y] 2AsteolM tE AT vl
ZoM ST, AAEFEe T § gadshe A
o2 et sl

ole} 2 Az B oq:rL-OJ T}x{]x]ﬁ(} T <3l
M FEE e YEgae 2RYRd et

I 9rlstn, %‘-C"jq]’q -4'3}71] S7Fst%Al
o] FAARI ztole fith ARtz

2229 I} TEA _7}3} A
d 22 ado] FH0g HrHe] &=
olssiy +AY W, F59 ‘412

Y
N

for 9

2
A 4%

r—u

=

R

q
(]

rUIorlorJ,JrEzO
A:ﬁﬁé

22 PN
B Hob

Bl o2t
d

ofr
=L

il



0.06
005
S 004
E
™ 003
Up
o 002 F
001 —
0
zd o zd =
OMEz By =2
0045
004 E—

=Z2(mV)
o
o
o
o

U=
o
[=}
>

al

ot
’-m
Pk
0]
ot

O3 By =

H

T2 10. #5 SE20 EB30| DT Hal

BN e FEedMe ASHQY
; ARE AR, B3 gdAt 23 Tks
v A2, vpH] 3x}o] 314 R Azko] 1T
u] 7rotshd, Hal A AFHs 259 =5
Aol AFro g ol AHTH YRd LFo
A frol@d Aok YE Aeg AlgEnt T2y oy
S A9 AR F2o) S JA 9T
sh= 543 %% %ﬁ Ho“?é.% FAoHA AARF

o etk

AZAAE

85712) mxﬂz@ R 5T 0 85
28459 WEkE 1< 1Y 10> 2ok

2% WA 224 A8 54T shiel sy

Ao A9l el W R Az el

doa), shlg A8 od AR 0 e
2 3o, urk B8 A9 £AYS WS

A §50l FFs vl 27198 2498 $4

o
G S AE Yok e mplR Qg Al
Ae SHol=d Be A wEe AA0 Aast
L7577 ]E 3}, °1L ke %%*éﬂr o] L]

EE =

T Aol Esisitsle] TR A A
& ol BN adolgta & e gle A
oty I olf= &2 719 979 AnE dAte 4
HE e &5 A84 Houg A4S 584 =
Aoz TEdita Hluste] & o giol7] mEelt
g 2 d7E WP o= A= Hyo] 7ksdt
FAlA 85 Fte TH A A FH L2
ol &F, FAFH AR T oA 29 Z24=
ol TAHCE ot &S HojFa 3l o 2
W7t o PPt £F AE FETFEA 8419
Fefell W ekt IRAgEd =233 e o
T EFE W A7 agal Ho A71E 46 A
2 /‘ﬂ 4 Hlal gytshet] Ewol H71E vieb, o
o7 g F7HEQ g2 A9t Basket Ab

ol

Fa1Ed

B84, 53H1989). =218 =19 Mini-Mental State
Examination (MMSEK)9] %33} A+ =
A 219]8t3] 7], 28, 125-135.

AAE(2003). FA AFH 7% Fdo| HAEF A
o] #¥) vXe JE WY HARH] =
5 sk A darsl sk,

w=rjE, o]F3, 24E, FEH(19%). HrhHl 3k
&5 opA AT Feks e A% e



AR FHol HEF A LFI WY % FEAx PiAE 9F 49

oA e NE AFAFE A543,
5@3), 1-10.

FHB005). HEFT FANA A 2E T

A ¥ o 2=t VI dFel viAle
av), t@ARHIIA, 203), 233,

SA1%(2000). 1999 AP FA BR1A. Ae

Angela, W, Toshimi, S, Jonathan, B, & Roger,
F.(2000). High intensity strength training
improves strength and functional performance
after stroke. Am. | Med. Rehabil, 79(4),
369-376.

Bohannon, RW., & Leary, KM(19%). Standing
balance and function over the course of
acute rehabilitation. Arch. Phys. Med. Rehabil.,
76, 994-99%.

Bohannon, RW. & Walsh, S.(1992). Nature, reliability,
and predictive value of muscle performance
measures in patients
following stroke. Archives of Physical Medicine
and Rehabilitation, 73(8), 721-725.

Bohannon, RW., Walshe, S, & Joseph, M.C.(1993).
Origninal and timed balance measurement:
reliability and validity in patients with
stroke. Clin. Rehabil., 7, 9-13.

Carolyn, K, & Lynn, A.(2002). Therapeutic Exercise;
Foundation and Technique. 4th Edition. F.A.
Davis Company. Philadelphia.

Carr, ] H, & Sherpherd, RB.(1987). A Motor Relearning
Programe  for  Stroke. 2nd eds. Rockville.
Aspen, 112-148.

Carr, JH, & Shepherd, RB.(1990). Physiotherapy in
Disorders of the Brain. London: Heineman,
129.

Charette, SL, McEvoy, L, Pyka, G, Snow-Harter, C,
Guido, D, & Wiswell. (1991). Muscle hypertrophy

response to resistance training in older

with hemiparesis

women. Journal of Applied Physiology, 70(5),
1912-1916.
Cheng, P.T, Wu, SH, Liau, MY., Wong, AMK, &

Tang, F.T.(2001). Symmetrical body-weight
distribution training in stroke patients and
effect on fall prevention. Arch. Phys. Med.
Rehabil., 33, 728-734.

Davies, .M, Mayston, MJ, & Newham, DJ.(199%).
Electrical and mechanical output of the knee
muscle during isometric and isokinetic activity
in stroke and healthy adult. Disabil. Rehabil.,
18, 83-90.

Fellows, SJ., Kaus, D., Ross, & HFE. (1994). Agonist
and antagonist EMG activation during
isometric torque development at the elbow in
spastic hemiparesis. Electroencephalogr. ~ Clin.
Neuraphysiol., 93, 106-112.

Geiger, RA., Allen, J.B, OKeefe, ], & Hicks,
RR(2001). Balance and mobility following
stroke: effects of physical therapy intervention
with and without biofeed-back/forceplate
training, Phys. Ther., 81, 995-1005.

Hocherman, S, Dickstein, R, & Pillar, T.(1984).
Platform training and postural stability in
hemiplegia. Arch. Phys. Med. Rehabil, 65,
588-592.

Kisner, C, & Colby, L.A.(1990). Therapeutic Exercise:
Foundations and Techniques. Philadelphia, F.A.
Davis.

Laufer, Y., Dickstein, R, Resnik, S, & Marcovitz,
E.(2000). Weight-bearing shifts of hemiparetic
and healthy adults upon stepping on stains
of various heights. Clin. Rehabil., 14, 125-129.

AE, Frank, ]S & Winter, D,A.(1990).
Assessment of balance control in the elderly:
major issues. Physiother. Can., 42, 89-97.

Rossini PM and Pauri F.(2000). Neuromagnetic integrated
methods tracking human brain mechanisis of
sensorimotor  areas “plastic’  reorganization.
Brain research Reviews, 33:131-154.

Sackley, CM,, & Baguly, BI(1993). Visual feedback
after stroke with balance

Patla,

performance



monitor: two single case studies. Clin.
Rehabil., 7, 189-195.

Shumway-Cook, A., Anson, D. & Haller, 5(1988).
Postural sway biofeedback : its effect on
re-estabilishing stance stability in hemiplegic
patients. Arch. Phys. Med. Rehabil,, 69,
395-400.

Smith, GV., Silver, KH,, Goldberg, AP, & Macko.
RF.(1999). Task-oriented" exercise improves
hamstring strength and spastic reflexes in
chronic stroke patients. ~ Stroke,  30(10),
2112-2118.

Swanson, LR, & Sandford, ].A.(1995). Motor learning
concepts applied rehabilitation. In: Pickles B,
Compton A, Cott C, (Eds) Physotherapy
with older people. London: WB Saunders.
224257,

Teixeira-Salmela, LF., Olney, SJ, Nadeau, S.(1999).
Muscle strengthening and physical conditioning
to reduce impairment and disability in chronic
stroke survivors. Arch. Phys. Med. Rehabil., 80,
1211-1218.

Walker, C, Brouwer, BJ., & Culham, E.G.(2000). Use
of visual feedback in retraining balance
following acute stroke. Phys. Ther, 80,
886-895.

Wy, SH,, Huang, HT,, & Lin, CF.(199). Effects of a
program on symmetrical posture in patients
with hemiplegia: A single-subject design.
Am. [. Occup. Ther., 50, 17-23.

oo 4g 7y
CEE L U
AAgEd ;54 31



