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Improvements in Balance of Patients with Hemiplegia A Literature Review
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ABSTRACT

Background: Hemiplegic patients usually have difficulty maintaining balance. Balance training is a major com-
ponent of there habilitation program for patients with neurological impairment. The purpose of this study was to
investigate the effects of PLS(Posterior Leaf Spring), FES(Functional Electrical stimulation), treadmill training,
and neurodevelopmental treatment on the improvement of balance in patients with hemiplegia. Methods: We
looked into published studies from Dankook University’s electronic library databases of RISS4U, KMbase,
NCBI, and MEDLIS concerning the effectiveness of any form of intervention leading to improvement of
balance. All types of studies relevant to the topic that were published in English during the time period of 1986
to 2005 were included. Results: 1. There were significant differences in standing balance, dynamic activity bal-
ance, and gait speed between barefoot subjects and subjects who wore SPAFO and HPAFO(p<.05). 2. The
changes in ROM and FRT related to sex, age, height, and weight part of the diagnosis, as well as experience
relapse, was of meaningless value. Changes in ROM related to the duration of pain and experiences of falling
down were also meaningless. However, FRT showed significant static differences(p<.05). 3. The
body-weight-support treadmill training scoring of standing balance, step length, and a timed 10m walking test
showed definite improvement. 4. The proprioceptive control approach improved dynamic balance in patients with
hemiplegia. Conclusion: Consequently, further study is needed to verify methods when physical therapists are re-

searching balance ability in hemiplegic patient.

Key words : balance, stroke, hemiplegia.

AR 7
FA 463050 7= AEA] B3 AEE 2552, TEL: 031 —779—0641, E-mail: k2y1125@gmail.com




88 rtstEe|x| &I}l A] Vol 15, No. 2, 2008, 6

I. M B

2 Anejste] W Aeazol 4ol et
Batgrgo] A= AL Qlon, oo whal| &2k A
g5 ey dea AEHA Fog QIgh 42l
9e) figel wBHE 497k 7R Uk 1 %
AT o 93t HEFS WARIETE w11 o2
Q) Huhu SRl A L5715 Ao, X @ X7
Aol Qlo] Aol S0 YRS 7o) Y A
off 7} z = tH(Anderson¥} Binder, 1989).

1 5 @S| 9% HEF SR}

Ao A= 5715 doll, A B A 2E Aol ¢lo]
o, #3754 o2 dIEELF 7Isol &
Aol 71 Z 2| ¥l tH(Anderson} Binder, 1989).
Hopulgae] X Ro] GlolH BIHe BE F o
Wk #9715 2ee] Faols, of 7%l FAS
9ol BRANRAEE el HHES ARSI glo

B, S7bAQl fRe BelAm ZRIRe ATstn

bt gl FAlolm o] = l8) ekt wubulg
A

(Shumway-Cook I} Woollacott, 1995), =4 Z-&
= Yol HdsHA FEF S o] FAL, BAIH AH
AAZIA 7ol A48 fiE HItth o7t 3
ALY e FAY Fagt e T, AA
BEFH = FAA7]= 52 o] H(Cohen -5, 1993),
HHLE A= I 71A9E 9o SESAHE 74
el uksleO'Sullivan, 1994).

A AE R sHEBLE YEm 2
S
U=

=

0.

oo
Moo

ot
rlo

o o
o
)
-
o,
lo
=
o
it
N
A

ax e}
2
ot
il
o
g2
o
ol

oo

u
g L
Y
4
o
9]
o
£
™
flo
[>

I-5Fch(Rarsdottir, 1996).

KX
=
d+F2Ee fAe AG7E AR,
1
-

ot

Kl

2 X
_‘J:(O_Iﬁ_\g—:‘;zg
E

ot L

oo
N
N

2
tH(Wernick-Robinson %, 1999). o]&3F At

fo

§9 2502 Huh] BAEY WABL WS A
e HHeA Hn, FEEALS AR A
2o] g ApAlButo] obl X RAHEY] Thelow
oloA AFE I ek wetd NFAA ] FB5E
o B 918 HY A Bel 2R AFOIEE

FRALEA AZE, 324H W SEA2A A

A3 7154 BEol wAE 7P A Fri(Shumway-
Cook &, 1988). wiebA| HE52AE2] e fIgt
242 d¥sES TR 7154 =AY
SHA M==4 ¢lth(Walker 5, 2000).

Bobath(1990)= &5l 23t Hupu|7} H 2hAte]
7164 Ao Ao o] FAel Fite v
A7l dekar shgick HubH] SRabE9] A7) AHA|
9 i YA s dE ATl ol ATAE
ofl olaf =0]%|3 9} Holt 520001 HEZAE
o] ol Bt Al AlFols oz Qs e
o] AstE7] wZo] HES 5 671 ool Aol
Rl ol dolAl= B bl Busigi) g
o2 AFAATT st 57159 Ale =3
skal ERE 2| 7|5F TYS HaAIA "o
(Sackley 5, 1992). o]2{gt BG4 Ql AT &3
ol x| =apA] oFal WS hApe] AlAl= At
H Fvew s Wygo] WA F Zo|th(Engardte}
Olsson, 1992).

kA A7) ZHA19] RS S7HA717) SR &
A Q1 A 7 Hupe| kx| Wit 754
of % Fagt @47t d A o|th(Perry, 1992; Wall 2}
Turnbull, 1986). o]={s}5z0] AlA|o] A Ho= AF
ol o] YekalA T, AT AEo|Fo] FHEAL

ZAA slol, HEAoR Bakee ¢

o

ks
S|

il

oX ©

Al

iy




N

filo
N
B
>,
N
)
it
_CL
[
)
(g
HU
ofn
S
oX,
o]rl
AP
Z:

N

[
B

3, ol%, 7

10 o
y o
)

e ox T

4 &
r.l
)
N
N
30,
O
oot
ol

o -
2 'I
£
o,
~

W o

7 =y

N

o o
O

w3

£

o o o offf

e T TR o [ s} ool
~ N T
= R

rHomx
1 E e

=

r (

_>i‘

;o ©

1o

O
r
r
N

f
E
=
2

N ooo g2 N W
-1 e
ol
el

I

H—A
1%
o
o

of

%

o)

ox

> N

oL ofN k
H
BN
N
ORNG
im0 D om oN U

b
X

o
ot
S~
%
>,
N
fr
X
4=
rE
i)
N
— O
N
N
1o
N
i)
i)
N
o
il
oft

%
ofx
o
[ o
o,
)
i3
g
W
rO
Z

eurodevelopmental treat-
ment(Bobath)2} Proprioceptive neuromuscular facilitation

(PNF) approach'd%] 5-°] ATt

whehx] A g7HA] 9] 8 7)s el etk o7
9] wgFo] ol Al mIFA Q] HupH|BAE L] Ee
Ag Z2aYPo R Y3} d 4= Q= A7I7F = v
gh, Hupn|gkrte] FEF7le] #eF =ES XA
of olz|gt W] mutel S-gHehS AlAlel Bzt

st

. o7

et AAEAEE o]83te] Stat ol

o]A9} Al RISS4U, KMbase, NCBI9}
MEDLISE #AMsto] HEFAE oz 437
o A

il Tl T2 a1

Sapgel B B ARE B =

Moll= &% F(balance training), PLS(Posterior
Leaf Spring), 11-f-<>8437ZH(proprioception), &%
(Sm’k“f)QE 3ho] 19861 R E] 20051 Alolo] A

Z 10089 =& 5 =W =& 189 =&l =& 208
o2 22 v)Eez Agstic

1 A AA7E A A
2. g2t Agto] 23] AAE] Sl A
3. AR F 3078 ol A
4. SAZIEE AHEE AFE B Al AT A9
m. A Y 2y
1. ThER|E27]|(Ankle Foot Orthosis)

2t A g oshR]| B2 7| (Plastic Ankle Foot Orthosis)

967 1A o] G %S (myotonic dystrophy). 2.2
o] EQHSEAL A5 HofR|= o Aol A 2HE-Al7]
7] €13} simons-o] 2]3} seattle orthosis7} A2 H 1%
0] & (Simon, 1967), 1972 Engen type Plastic AFO7}
A7) %131 (Engen, 1972), Lehneiso] 9J3] ZetAdg
Spiral AFO(Lehneis, 1972), 1|3l Britell 5o 23|
Denver “T” Ankle Foot Orthosis7} 47} =] ¢ TH(Britell
= 1985),

H Z & F(orthotic device)= Efj 2] 229
7] el AAAQl F)srrks Hgeo

o I8 2 mlm
Im

e

2 i
e &
rU.’. b 1r
HEURDS i o)
lo o J‘#
HU —Y‘—‘ mg
N

N jé
lo © "
12 ¥
i L o
10 N N
ox o
=) z&r
o oo
N L e

€ & g o

=@ o

2k

ol

i)

o of
=

%
o &

o N
K
~|
i
fllo
HL
o
)
Y
:cé
ro.
X
o, o
ﬂllo ﬂllO D-lO ooz o
N AN D R 2 X

e}

olgtal s} thLight 5, 1966; Perry, 1974; Lehnann
: 1983).

of W @ o
o
X
o
EN
off
rSL'
—_>‘4"4
ofy
1 Hdo
o
o
. Ay
ok
|
ox.
=2
of
ot

I
_rg

g welxnzr]o) 7)1 27§27 2ol

2
O
J
4w
H1
ﬁ
T
T K
o o
£l el
0
oL
i& o
o
F_EL N
z &
o do
X
2
>

ol

Ol

-

fr
te S
e =l

Rils

L)
o

i
o

[>

i

uu)
_0‘15

N

o

N

N

= 1o
)
ja)

flo

o N N
o N
e
2
o

o
30,
fr
H,
=)
Iz
rlot
>
v
Y
=)
i)
1o
)
ha) _E‘ :lO'

N
oX

=2

(mediolateral instability), 8- =<t

shxutu] S5} SolA ALgste] W

HE HAE sk, - S A
H3

Algsto] HPHKm=rE WebA|al 7hsdt A2 oA

2
|
=
an



90 thgtEelx|=2rtstg]2] Vol 15, No. 2, 2008. 6

AR g Ao 7k BHIE Eoles AR U
Z QJthPerrt. J, 1969; Yamamoto 5, 1993; Hesse,
1996).

U3 82005)] AFolA HupH|ERE GO
et 1y Bxr|el iyt ghelA E 7] Aol
4 A4S Aldste] A HES flstke] A4
o|, AR7IAHA, AFAA &S B7Fste] A48k
ol A4S Qs Ao HAE

SHES sto] YRASBAE B2

i
ol
F

o XN

2 oo

F
A <

ofi

}

T g

ox ¥ oM & 7

2~
)i

1
-0,

1o

s

N
N

NI

el

o
2

of

F &Aoo A HPAFO, SPAFO & 7§
oAt FASHH o2 {-o%h
| whal 750k 5(1999)2 Aol #H
PLS 280 7|9 3ol u|X]|
o] glet. Al 2-8-51%S o

o
o
it il
M x2
o
o

=}
-
=

o

oz
o

o 24 hr
e,

3

o

fr
N

o
ot

lo r
N
o
N
R
~|
2
i3
i)
=
w2
i
f
>,
2
N
o
ol
bas
o
=)
1o

G 0042 HEFT Y HEFOR <
sto] Bu|= TS xS hoR B

way wx7)9 Fast AA vehgc

o} o] YA L9 AHE ftel Thet AT
Lo AYEm ot weume] IXE 70|
shAlck whebd QApel A B8 AupAQ WHOR A
A8 4 QYRS TR A7} o] Rel Aok & lole}
AZFE) A& Ao Bxs)o ge w3 A 2ot

ag 1. Z22E HeREXT)

2. 715A A7 A=
HETEAES A Bals o A ==
7hEE AN A oA wE o] 52 st
TS MAAE 5 e EEA R ZROg0] X
rE|ojof 3ty FAE A 7dhe EARE &F
g7e}t 7|152& AHA7|A=E X &E(functional electrical
Stimulation)7} 900 7 Xo]] tig 7151 A7l
Aol Qs A ofy =wto] gk 019 AF-Sol
%5H A7) FRAAA 4 BASe] B
a9 sl ERHYe musdorkug
2l 1992; =2 &) 2000; Vodovnik =, 1978; Levin %,
1985), A7 42 A2t AXe] st 7154 g
I} gAY 38 OFSpAZITHE AT AYEE B
DEAHAAR S 5, 1998; Dimitrijevic 5, 1986).
ARG BN B WA e ANEe

Ny A4S P FA2e AFLE AFehe
__’L

koo




7ol g317) it B a1t tHDaly 5, 1996). E
o FATLY] AFgES ASste S A=Y A=
7h Aol 5% whE Aok stER 2AF 23
I TS Tavithes ©go] lthBurridge 5, 1997).
olZeh & Hest] s WA 5 dlol A
=% & A& 7154 A7IAF ARFES)7F 7 E
A FTol= 7eA A7IAS A'E A&t HE
2] 75 B3e sk = datEel el
Atk

sl th Ad o A fuctional reach test(FRT)o] 4]

G935t 2fo]& Kt FRT, range of mo-
tion(ROM) 2] H3tof| QlojA A, A=, ZeHFeiofA]
= fole Aol 2 Holx| eI, FH7IT Ak
Aol w2 FRTOIA 93k ZFo]& H ¢1aL, ROMof|A]
= golat Ajolg molx| ek,

Azdow Wumaxe 2AZTO Ao
0=
[e}

SEA Rt W Aeel et /A A7 A
27} Hubul@ae] o] wukrt 9o, o)t ot

sle,

B oAy YEFom oF dupaAe] #9u
B AT EE AT Ao oF
o 37 kel Hig 7154 A
Hlge] o] At e Aolet ou] gt 2
B} AN,

ol 02 WA Huhu| Aol A AlEIL Gl A7)
N 5o) e 715 A7IASH 2] ge] ATl of
Apo] Hj1 glom, MAHOR Aol A AHEEE 7]

A A7 AFA R e Aol A SEH o 2

SE= A AR R AR Ao Bolzt

re
[m]
=)
=)
ot
N
B
1o
EN
ofk
N
olr
ok
b
S~
by
L2
o
rot
Mo
gk
2
Ky
N
al
©
—

A=A A EF=d T (Treadmill training)S FHX
HaY F AFAAE F5to] shA19 He2F =4
St AAA A E AFTHLE 3). AFAIA
a3 B0 RS foln nae] Ha
SAES e o aYHY  LEAY
(movement strategy) HUEES 715A  SHR(Finche}
Barbeau, 1986; Miller 5, 2002). Malouin 5(1992)2 E
g e E7lo] A=A F7]150¢t EFEY 99
A HHEEE GAGES sl BAle] welg Z7)
ATk AgFstgi) ASA A Efed 9 g
2] 7hsRt g whg Haiu) 2o sfje o = of W vt
55 7HsSHA skl dlioll &5 olEs SR
SlcH(Hesse 5, 1995; Kottke 1990; Shumway-Cook 2}
Woollacott, 2001). =3+ EF=d T EX 1A
% (task-specific practice)-2 ofY X4t A A o] R P37
T 8AVSE A A F A H(task-oriented approach)©]
THmalouin %, 1992; Miller 5, 2002).

A (2003)> Ao A AlSAA] EY=d

-/

Hor% o

ri
N
o
1o
ol
N
£l
99L‘
r (
A
o
R
H
o
Iz
[”:10
=
B
A
Mo o ol

2310 FA7)E A ZA| A EFE FTHo|

sith= A HI15F3I ) Hesse 5(1994)2 Hu

gl

i M o fo
X

or n
=
ox
lo
U
>
ng
iy
il
Hu
o
il
2
™
HL
o
of,
N
o=



k==

A
(Neurodevelopmental Treatment)

Al

=

=

Fith Hesse
R

3
b

i

Xe)

7V

AR ATAA EFEY FHo] Hulk 2|3 &

=

3 o]

S

]Z] Vol 15, No. 2, 2008. 6

Kl

s}
]

Zlo
4

EEIA R
w25 7)50] Fobirki

Sy

%
[e)

o
(1995)2 =H

e
-

s
j

=
o

al

92

FEONNUPTNCS AT T THNET NSRS DL TRNTE LT
X Nl R D = = ooy OF ooz X° X o= - - T o
ﬂ‘_ﬁﬂo@}yﬂ}pﬁdiew mw_.&oso&r ]MMﬂ],AT Lﬂowmlﬂn_monnmﬂl%o‘n_mo
— u ,ﬂ% o 1»_6 S wON 1t} = ) o \o)i ok el > Ol R T o
KBS g BRI ETT gy TR DTN P T ST e
ﬁ.ﬂ%mﬂ@uqﬂidlma‘]rgoﬂom_xL_oAeﬁ_ﬂ%yn_AlaumM ) m%imﬂoAme
— o~ .zg_‘wr le_u.olr&o o ﬂlﬂu—/oeﬂvnl E " 0_ N OT
A,mﬁwmoe&mwwﬁrﬁmnﬂ..mATHo_;w_ﬁmLtwﬁ]%Mﬂ(ATﬂlm EOATo@_oEoEﬂ,ﬁm
Rt s B Pgmrlionn @0 g 5w 2d
O I - A L N S L = e s - IR - L O I
crEdeszrar e, s T ST RTELT #fpECi D
Mg 7 & F L s o 1w Yoy ¥ o =x o Pl oa
,@_WLmzmﬁr%%ﬂl__/‘_%W_.ﬂ%uomdmmlqg_oﬂovﬂ%5ﬂ%@n muﬂL_SOU ﬂwﬁ_ﬂaﬂu
i VAN - D = N B R P O S N
CiT e et dnt 20l ere Y yis B
e A I F PR I R e T
< S = ! X 3 X r T 1o B 5
TR Mg PEEFHrsdnxz S Pop i e TIhepP i
S N R M = W H PR oz B K Ho ol s N SR
SR TR T MR oy BF RS oo EdeEm T, z__%]xr%%omﬂﬂ
w.oo_uLtﬂIﬂLUEniA,_mau_uﬂuldlbtc_z,#ﬂl_o_xd.__o,_,mﬁqc#ﬂqmu ﬂ\cTﬂtqﬂlﬂHJLmH
_oﬂHOIQ._JL&IE_ﬂumoﬂrmuEMM%mﬁﬁﬁ;ﬁﬁ}uﬂlmﬂ}bo_eﬂnﬂqJL,Dtht].._‘ﬁﬂ__owLQEEJL
THRTTFTTUNTSEETNATTP IS ANTT@E T & s 8w
N ) f " S
TRy o WA P T XF M

BN s R Moy o o XOBR OF W oNo o TE

H%ﬂwmm Mo_o%ﬂﬂ_‘_t%ﬁﬂo#ﬂ

ea_xﬂhw_/ﬂ.mowuﬂﬁAWMMoth%ﬂb

ty S isgEpiie Tl

_ﬁmﬁo_ec._}xam%%me_eaeg.ﬂx_ﬂf

%%émﬁkwﬂ_oorxwumoﬂowm@elre_e

&Mqﬁmﬂo]%xﬁﬂo&LXOATﬂwaE

“pEHIireEraT TR

= X T 5 oF °F o o _ !

W@NWWw&%ﬂﬁo%ﬂ%m_mﬂ%

IS R IR Y

TR - B N o O

1%ﬂ1rmowﬂmmaﬁﬂi%ﬂo_eﬁ

= - N - e -~ I T

% ol __loﬁ%u.Kﬂ_AI_L_I_A__.oJl_0>A o

)ﬂl o X Luoq ;AE

H S g STATpuH T g

%m SHET L PpT A PTET T

Booom O 20 W od W 9% gy 0o

Hrz._of_omﬂ%4o_eﬂg€%ﬂ%

T2 PEF pog ¥ gw oy

S oo o R A Jooo) W TT R oT-




o

ot

N
o
EY

ox, H oo

&
=X
oft
lo

(]

—

ol

-

ju g

_

aEE.
;‘c _8.4

ol &
i)

N

o 7t 2Aet 71549 7Y
9lallA]  FMSA(Fugl-Meyer
Assessment)]  FFFEHE=eL SOT
FIM(Functional
ke, sl

oo 2

r(‘LI

1o

o

Sensorimotor
(Sensory Organization Test) &4~
Independent Measures)d=9] AFA]-S
A Mo =g A
g iAo =2 sk SOTH =2} FMSA.J ¥
',]t:s_]_- /\th/Ho] oloh;]. SOT* _)I:g]. FIMA
o] A Ut FMSAS] =42t

FIME Aghio] & woldlrh weby SOTHSR
Antu|giae] F47)%-2 Borstelw o meto] Wa
sfehs Aut wrs Ak A4 BrhETe) Al
7} ol Rol A3 glont, et ARl P w7
2 jAste] Mgl MBS UFT S U AT
7h 6% Bs| o]FojHok & olc. o|et 2ol A
2 ZEI9e| Aol A3t Aol omz g =
2IPE PN 2 4 AT 9e) B3] e
A=A Qe WrkETe A E%o] YT
e sHc.

rek

Wi

Nv. 2 E

o webd old 29lE
oso] A ont ohga Holeh @ 4 A

A7|7H A= AAAQD EA o2t Al EAI s
AE Zo] s|2dE 4= ok 989 ste} A=A I

o= vrobal gloft. ueba] AAH O X2 E ]
Sehete glaiAs Bate) olxjoh mEAY A W
gAY o] A2 F5E ujeba Az
AF7HA) A Sl B PablA Ao
2 AgE gon], AHel AP B 715

o A4 ?; 53 5 YES Sfof & Aotk w3t

ﬂx},] 7]1_6—m o E x40l ATyt 1 Q)
o A o gk uh4y HuhulakAe] 7)% 4

ol M=l A2 5ol olstolAof 3

olelst XA HuEel hbalxz Ax oz g




94 cjgt2e|x|R2Hsts]A] Vol 15, No, 2, 2008, 6

T7F 2ot A 5 e SYARAREY kgo] 4
| Zost wzh Yzsiot w3 ®oh we] Axshy
28 T2 9L wolSo|al AFS|H A EsfAe] AlE
g w2t ZE

-

i

ol

> oXx
U,

I3

=

S

AR, o] AT. AR EY =l

ZH B} A7|FFol vA = I F=A
222 23}+3] A, 10; 29-35, 2003.

71/\1—-H—, o]/HZH Z%/H:L _;]/llkl ‘:i‘\%%iq_ %/g/\g =

o] EXo| I3} v|w AL 3| Eelst

Ho
O

QA% BFA, Y B AT E

A, 22(1); 27-33, 1998.
A5, ol9e, A4E 5 TR Higt A=
A7|A=0] HH 2hake] Aol wA=
gF. gk eel et #], 27(1); 27-32, 2003.
3% 7153 A714F 27} At
] 2zpe] Aol miA= 9 HEEAR
s+2] %], 16; 539-548, 2004.
120l o] A Y, 0]%23] 5. Huln] 3o #3375
FEAREe AR, 3

163, o4,

N

dzrz=2 8k
55-76, 1997.
A&, 0]% 3], 93] PLS (Posterior Leaf Spring) 2+
o] HupH| &2} 54 dFFol| vA= I
SRR 2] 2548 %], 6; 1522, 1999,
. Aofstat ApEA tigkelsty 314, 3509);
1101-1107, 1992.
A 715 A7|RZo] HEE

=

1=

(b

Ao £ATT
2 Aol wXE G hreheta At
chotel AEteta A AFere)i, 2000.

UG, wpait WupuElA Sebae getan
27) 28 A, F A A 29 54 249
of WAL A dErEelARsEA, 17,
87-96, 2005.

6(3); 507-520, 2004.

2R L8 2do] whd Hoh] ghato o
of njAls I FHdE=HA 7T A,
69-74, 2004.

Anderson ME, Binder MD. Spinal and supraspinal con-
trol of movement and posture. In: Patton HD,
Fuchs AF, Hille B, Scher AM; 1989.

Bobath B. Adult Hemiplegia: Evaluation and Treatment.
3rd ed. London, Heinemman Medical Books;
1990.

Britell C, Hayes J, Sherbon R, et al. The Denver “T”
ankle-foot orthosis: A unique orthotic approach in
selected hemiplegic patients. Ortho Prosth. 39(3);
26-29, 1985.

Cheng PT, Wu SH, Liau MY, et al. Symmetraical
body-weight distribution training in stroke pa-
tients and its effect on fall prevention. Arch Phys
Med Rehabil. 82; 1650-1654, 2001.

Cohen K, Blatchy CA, Gombash LL. A study of the
clinical test of sensory interaction and balance.
Phys Ther. 73; 346-354, 1993.

Daly JJ, Marsolais EB, Mendell LM, et al. Therapeutic
neural effects of electrical stimulation. IEEE
Trans Rehabil Eng. 4; 218-230, 1996.

Dimitrijevic MR, Illis LS, Lakajima K, et al. Spinal cord
stimulation for the control of spasticity in patients
with chronic spinal cord injuryll. neuro-
physiological observations. Cent Nerv Syst
Trauma, 3; 145-152, 1986.

Engardt M, Olsson E. Body Weight-bearing while rising
and sitting down in patients with stroke. Scand J
Rehabil Med. 24(2); 67-74, 1992.

Engen T. The TIRR polypropylene orthosis. Orthot Prost.
26(4); 1-8, 1972.

Finch L, Barbeau H. Hemiplegic gait: New treatment




strategies. Physiotherapy Canada, 38;36-40, 1986.

Geiger RA, Allen JB, O'Keefe J, et al. Balance and mo-
bility following stroke: Effects of physical ther-
apy intervention with and without biofeed-
back/forceplate training. Phys Ther. 81; 995-1005,
2001.

Hesse S, Bertelt C, Jahnke MT, et al. Treadmill training
with partial body weight support compared with
physiotherapy in nonambulatory hemiparetic
patients. Stroke. 26; 976-981, 1995.

Hesse S, Bertelt C, Schaffrin A, et al. Restoration of gait
in nonambulatory hemiparetic patients by tread-
mill training with partial body-weight support.
Arch Phys Rehabil. 75; 1087-1093, 1994.

Hesse S, Luecke D, Jahnake MT, et al. Gait function in
spastic hemiparetic patients walking barefoot,
with firm shoes, and with ankle-foot orthoses. Int
J Rehabil res. 19; 133-141, 1996.

Holt RR, Simpson D, Jenner JR, et al. Ground reaction
force after a sideways push as a measure of bal-
ance in recovery from stroke. Clin Rehabil. 14(1);
88-95, 2000.

Kottke FJ, Lehman JF. Krusen's Hand book of Physical
Medicine and  Rehabilitation.  Therapeutic
Exercise to Develop Neuromuscular Coordination.
4th ed. Philadelphia. WB Saunders; 19; 452-479,
1990.

Lehmann JF, Esselmam PC, Ko MJ, et al. Plastic ankle
foot orthoses; evaluation and function. Arch Phy
Med Rehabil. 64; 402-407, 1983.

Levin Mg, Knott M, Kabat H. Relaxation of spasticity by
electrical stimulation antagonist muscles. Arch
Phys Med Rehabli. 33; 668-673, 1985.

Light S, Kanmenetz HL. Orthotics Etcetera, New Haven.
Elizabeth Licht, 1966.

Malouin F, Potvin M, Prevost J, et al. Use of an in-
tensive task-oriented gait training program in a

series of patients with acute cerebrovascular

Hotulghel 8715 gl

o

=
o

22
kI
e
-~
©
o

o
R4

o

accidents. Phys Ther. 72; 781-789, 1992.

Miller EW, Quinn ME, Seddon PG. Body weight support
treadmill and overground ambulation training for
two patients with chronic disability secondary to
stroke. Phys Ther. 82; 53-61, 2002.

O'Sullivan S. Motor control assessment. O'Sullivan S,
Schmitz TJ, eds.
Assessment and treatment. 3rd ed. FA Davis,
1994.

Pai YC, Rogers MW, Hedman LD, et al. Alterations in
weight-transfer
hemiparesis. Phys Ther. 74; 647-659, 1994.

Perrt J. The Mechanics of walking in hemiplegia, Clin
Orthp. 63; 23-31, 1969.

Physical ~ Rehabilitation:

capabilities in adults with

Perry J. Kinesiology of lower extremity barcing. Clin
Orthop. 102; 18-31, 1974.

Perry J. Gait Analysis: Normal and Pathological
Function. Slack Co., 1992.

Ragnarsdottir M. The concept of balance. Physiotherapy.
82; 368-375, 1996.

Schulmann DL, Goldfish E, Fisher AG. Effect of eye
movement on dynamic equilibrium. Phy Ther. 67;
1054-1057, 1987.

Shumway-Cook A, Woollacott MH. Motor control:
Theory and practical applications. Baltimore,
Williams & Wilkins; 1995.

Umphred DA. Neurological Rehabilitation. 3rd ed. CV
Mosby; 1995.

Vodovnik L, Kralj A, Stanic U. Recent applications of
functional electrical stimulation to stroke patients.
Clin Orthop. 131; 64-70, 1978.

Wernick-Robinson M, Krebs DE, Giorgetti MM.
Functional reach: Does it really measure dynamic
balance. Arch Phys Med Rehabil. 80; 262-269,
1999.



