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The Effect of Mental Practice on Gait and Quality of Life in Stroke
Patients

Kim Jin Seop*
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Abstract The aim of this study was to evaluate the effects of mental practice to improve on gait and quality
of life in stroke patients. Participants were randomly allocated to two groups: experimental(n=10) and control
(n=10). Both groups received neural development treatment training for 6 sessions 1 hour per week during 6
weeks. Experimental group practiced additional mental practice for 3 session 10 minutes per week 6 weeks.
Results were evaluated by spatial-temporal parameter, 10m walk test, and quality of life. There were
significantly increased by mental practice in outcomes of the gait performance from the gait velocity, cadence,
double support, single support, 10m walk test. There were significantly increased by mental practice in outcomes
of stroke impact scale from the strength, social participants, and stroke recovery. In conclusion, the mental
practice improves gait performance and quality of life in stroke patients. The results suggest that mental practice
training is feasible and suitable to stroke patients.
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1. N2 AFE A Hof ae] A& F2AZITH21].
53], HEToR A Hvpy] @] 7P AF &4
HETIASE B9 TFABAS 8% £F R 2o s wa Pojoln, HEZAAS] Teo|A
A7 AR EdeR e TE A W AAF AN g zamon gztels Ao| AFE|A BE3) 715 0]
Fells 7HRITHAL 5589l Ashe A Sk A = ugou12] sx 9 HEZAAEL Aoz 3
71ee sngwet degHe] FAARl A A =o) gz wa) wo) s, B £ gasiy
Hu, HET o] A et o7k &ee] Helell 9] ok= wre) qwe) o BB 2w 9= A @b

‘gt Bux T w4
wEa 20129 39 209, 13} 24 AA, AX R 20124 49 23

271



CIXIEMMAT H10E M45(2012.5)

HEREIS), olel @ BeE mY S S ) ETew AR Aok B4R B AT AiHow o
sol Wy F ke AUl B FASE AL 2 Gol Foldths BANE AT T AYT 109 BE
ATH19L. T 1078 0] & Aol Ffstth & AFeA] AATE
PN BT PP S1F AH G2 L () HNEFOR dlste] Huhul A A 6714 o
o2 &8 Fshe(23], Eded BYFA(15], 7158 A (2) ABolu B BT §lo] 10 m A717F 7hs g b
A7IAFARE o] 83 FH[6]S sk Aok o9 22 (3) =y zro] AHAdHE HAMmini mental status
FTHEL ¥ &0 Q% 3= A Ao A$HS examination-Korea version)oll A 2478 o]’d<12} (4) &
W Q17 wie] REFAS P uf dde ofgs 5 AW Y AAA(vividness of movemental
of Austl frk metd Aol A2 714 95 imagery questionnarie)lH 39 olakel Az Aese
ARrke £4 A GHE $F /15 o A5 Q) ok B ATl Fol@ thdke] duEel S04 43
A A FA WA AdEEE sk dvii4]. T fj2Te A g oF YET<E 1>
APERE SRR e AT vhesos 4y
Fozn (A $F B FEL A B4 19 (E 1) ®7 CiAxte] Uvisel 4
o14], kel g AATEA A Ae A5 A 2 e LG
7181 9 Hfunctional MRL, f-MRDZ ol§sto] A7st  [o 0 —
A3k AAZ FASHE FES AT ush AAE S Male 5 4 0
5k 7o o olado] wjEALEy A A (dorsal Female 5 6 '
T A EE Hes _ e e Age (years) 60001272 6410:761 086
premotor cortex area), ‘<78 %% *(superior parietal Height (cm)  16235+11.30  157.80+11.15 091
Jobe area), lfq T AU % intrapatietal sulcus)o] 8 [Leg length (cm)  7385:971  69.89+7.99 0.99
Weight (kg) 67.13+17.41 56.56+10.88 1.74
A] = 7S gk
42k 2s HRHHL Stroke type (n) 10 10
ol2f gk 217 78t Q1 7] E nig o= AFEe] A Infarction 6 5 100
g MEFow A% W] B4 ne spdo] fup | Hemorhage 4 5 '
_ ) N Paretic side (n) 10 10
7F AJATHTIBI[L3]. sHAIRF Aef A9 AF HS 2 Left 5 4 "
™ Dunsky {719 g7l 449 HES Sx= Ui Right 5 6 ‘
- Onset time 14.10+4.99 14.30+7.51 -0.70
68 AAZO AL =[Qlo. =
o% g EEs 18 3k913%, Dunsky 58] tare] MMSE-K 2504108 27004115 1.00
SE AY AF A% Hlaskg e, Kim S{13]2 4 VMIQ 1.7620.17 1.76:0.15 0.00
Az wp e A|zbA S E T S 7hzbA AbabEE Mean+SD: meantstandard deviation; MP: mental practice; CO:
WS Uiro] A HhE 7hel] ] maralth control group; VMIQ: vividness of movemental imagery
_ questionnarie; *statistically significant at the level of p<.05
webA] AP ERAS i 7] 18 5 g
ATE P& Agoln], FYEAS Fol ek kel A
. - . orol 2.2 ARHXL
ool M= gl diste] A7t HA etk 1w o
BE P AT MEFOR A Arhy] By 221 ST
ANEAS 3 T HPTHS Ea w3 So] Wi B ATE AP-ARE )& (pretest-posttest control
el A% YRR A NEF A ARe] Eapy GO design WA TSR, A7 HE A B
Sl FRPHE ANk A, °“ weh FdEd Wt s el dEeta 2

Soj7ple] QA A AALE ST FA) ol F AL

o

M% ST B A M e A rae] Ay @4 @

2. HLHtH AL F9E =A BES A4 2eE fAS] &
. Al Al BAge] = sHTh Aol 9 Fxpe] 3}
2.1 Aviiy ARe AT, ol BAFE 9ol WA A
2o thde TP ABEANN Q9 T W SHErh AR A Al dtel de doh] flafe]

272



HYEHO| HES SXto HY ¥ 40 Mol 0jxl= I
£% 9 2 E(stroke impact scale)E Eato] Wrketl 2R Ao wao) tiste] A AHE AR A
3, B 58S A8 918t9] GaitRiteSystem(SMS  AF Algdth S4L WA 4] RS e
Technologies Ltd. Elizabeth Way, Harlow Essex, UK) -7 AAIgt3oH AadxelE Bal& S4317] ¢8)] B
& o)g3t BEYS TSI o, B £58 Wyl @8 mjEAFEH 2 m olxl Ao RS AlAtet
7] Y3te] 10m walk test& AAISIATE £ 772 & Ak AAES HE B3 Al AUS e &
67 Bt F 33 13]F 1023 F#o] M=t T 5 AA~HA EEEA AA sHHh £ 33 jhE
Aldate] s FHsAeH 4 e 2 RE
222 =3 1A FHaslsl7] Yt 123 72 AR F3Th S22
ATy hza RE A E 563 3 A T HEE = 900]3 Hg B £ KE H 54
FRARA I 55 AL FAES T4 w1 Ul A AFE = %6 o do|t22]
At X 5ok Haystart.
& Al AldE ERe At e 2 23.2 10m 23 24
a5 Al s AL 9Rle] o] Alghe 83 W 10m EPHARE Fodxtge] 71 He 52 10 m
Al AISHAl e &} gho} =S THE AdEIE - 33 A3 5 Ae 5 AIREE A 10 m RN E HE
HAh FH AR IS ST st BE 3AE £E HUIEE S ul HAkeE AAARA A
FHo] TRYE I AY AAE vh 0.5 TAIRE g E=7F087R =A JERATHI0L B3 Tl gk Bl
& F9o] ]3354045}. To] ¥l dubH o R AATARL Ve Fol e
BAEE] 8-S 1By Aol B PN, ARES e FANE SAA B ATl F
Dunsky (8] 479 4T &S 4 BAsatt. oste didAblAE Het ¢ £x2 33] 45k Hat
BAFAY) YEE BF ATAR A AEEE @ ARkt
o] A Wl T ZAd F AEE AAE o]eHA
7= 9o, F HA @Al AAAQ] B #dE 2.3.3 kIEF ¥ H(Stroke impact scale)
TR FAEAI Al WA D= B tiste] 4 e HEF B8 Gt 4to] de AdgS
Aok PAeR ofFojgon, vt WA= vAl A dolry] 918 HEF 3 E(stroke impact scale)d
AE o]hAA HAZ BEAT F JEFE FHA °l£3} STHD). HEF 4 Ee HET WY T A
FEE B S 10RoE FAHNeH, vE 55 FAA FEE] HES/HA 35 ARE WM
AFEH NES 29AE Flo] gl A EEEL %l , ool &Aoo Qg WkE Hrlels WHOR,
2H o)E AL T F AEFE frE st ko] 284, BAH, AL AHQ TeE UM o dle
Hioolt), <8 7193} AbaL, 7183 FA, YAk, 7
23 =3 ¥ ¥t A R A e R I R S o o S A o S
231 AJZZH 23 2M 7', AR = A 87 G eE F 64FHOR o
B e Gaitritesystem o] 4310 majen sty Folxl A7 kAol 7h dHre] b A
A okaiA] X272 24, Gaitritesystem AlF  HIAE 1HoIA 58744 53 MR o] FolA vk I
42l Ba A4S 247 kel AnEden AF 2 A ok Al 2
HgA| ol 7]%2g Ba 4 mTtolth i ATl A AL opA O 2 HET 35 o] ek 49
g ojEE 6 m Zo|9h 18432 A1~ JHA 1 gtk By T A Asiste] Y158 EM?M
S 248 5 9 B 2449 Z 61 om 9 4] AA-ARAL AFEE BgE RReA 10C
488 cmoltl. A2 AR duE2 A o]9m 9| (intraclass correlation coefficient)=.57¢]} th 9 o
127 om 1A 8} AL Alsgle] A%Y SuE 2 FolAE I0C= 10~ 2 dehigit 04e A3 8%
Hz 9} 334 Hz Alolol A AHE5IIT) AFE st e =4 O}% A& JUIS}JA 100482 Haw 359 2S 9
3kl 84 volEE AFH QRETE HH, o] Al T@eh A= -1)/6-D*1002.2 T3k

273



CIXIEMMAT H10E M45(2012.5)

2.4 X2 B
2 AFdA 789 AEe 9=$-§ SPSS version
120& o] 83t BAAE S8k HEF AT A=

o 7t 54 FES9] At BE NS dohry] sl
Shapro-Wilk F7gell A A7t 327k A=At 2 2
H Fle] mhe S5 i
Bt AR Yy O 7 &
9] Apol & mlatey] st HHEE t 4
o 2E FAE fFeleE 06 oldkz agith

MP
Variable Measure t
Mean+SD Mean=SD
gait pre 0.91+0.26 0.92+025 027
velocit post 1.09+0.30 0.96+0.28
V' prepost  017:017  004:006 342
(m/s) t -451" 283
pre  87.34+26.11 45241844  -0.99
cadence post  95.02+27.01  97.13+1559
(step/min)  pre—post 763+14.65 261£5.19 143
t -2.29° -2.25
pre  3358+1680  29.55+1383  0.82
double post  29.29+1190  28.66+10.68
support (%)  pre-post -4.29+8.67 -1.09+654 -2.30°
t 2.16° -1.09+6.54
single pre 37.19+7.50 3947596 -1.05
Suport post 39.76%5.05 37.73+5.64
PO pre-post 0554277 1784833 205
(%) t 237 112
stride pre  81.62+32.84  82.34+21.88 -0.08
length post  8410£#2571  80.35+25.28
¢ pre-post 24841030  -199+760 155
(em) ¢ -105 117
10m pre  3208+138  29.28+1567 041
walk test psot  2233+11.89  27.33%15.09
pre-post -9.74+4.98 -1.95£165 -4.23
(second) t 650" 334"
Mean+SD: mean+standard deviation, MP: mental practice; CO:
control group; *statistically significant at the level of p<.05

fHZ:rLED} EEE =5 = Lt
& —Z‘ﬂoﬂ/ﬂ% o“&?i%-ff%%% ¥ A 8134
stpe/minel| A A& & 9502 step/minS = F-2J5}A &
E] )\AJ—~(D<OO5 ), Z27S A A 9452 step/minoll A A
% 97.13 step/min2 2 -2 5} A] = Ath(p<0.05).
o}x gk % 7ke] wlaol e o3 Apol7h e
okt
A A7)z s ST AE 7 3358%00 A
A3 T 2029%2 frolatA HAskAaL(p<0.05), tEt
= A7 A 2955%014 A3 F- 2866% ol zkol 7}

2

e gt OF gkl dweE AAsE
ol iz wrk FPAAE Felshol Aashint

(p<0.05).

S g A7) s
190N A% F 976%2 FelsA ksl
(p<0.05), tlZT-2 A8 A 3947%0l A4 A4
2 AT Aol e B9, 1 ) el

4] A THp<0.05)
ulH| S SR AN s FHTe AY 4 8162
emoll Al A3 3 8410 cm®E 93 2ol 7k glgleH

2T T3 8234 cmoll A 80.35 cmE 9] %k 2ol 7}
UATE 2F 2Fo] vl M o] § xpo| 7} VERA]
AT

10 m BE3PAZF Aol A s FdTS AF A
32.08%0A Ad T 233%2 oA HastEon
(p<0.05), tlRToIME AF d 2028%004 Ay &
213322 frolstA 2239 tHp<0.05). 15 e vl
A= FdAE FHTol xR Fo8H 10 m 2

WAk 7

O:
S
8



ok

ES

o,

1

R

0

)

3k 2kol & LERA

93l

o

ol

6H1L! —
) KM Am o) H R T R - o - N
W o @@EmMuoxﬂwﬁAmﬁaﬂr%o -
o 2 G RPEEECET R T BRPT pil B p®
~o N oﬂe ~ LC <° ﬂﬂ o ,AE ‘,lnﬂ iy ﬂA_.o .HL = ;dﬂ b o HE X
I~ ~, JL | OE o )
2L prrws ozl EL Fxoite
Ho B0 ® gomo Mo Z w2 G Sl B AR
22 A < X0 _ o 3 = B RO o) <~ ™ B M o
< T x0T T X — - op X

gy CLESElfsEMIR0L 2IUER
BTl LEIZSZiEpwfMvT SRPgELT
PE BBV E BN grElT saRibE
T o g da T D %wanﬂoﬂ%mﬂuafiov}ﬁ

B 5w 5 N BT = SR Hor R Zom WA D
erL ,Ao _.E‘UI#OT‘LIU.\;O‘I ‘UIEI# WAI ‘D,IMA_._‘_7 ﬂdl
B o T o AN R P R i -m TR
o) o B of =8 - B ~o R B O = X N om X
%o P <O T A o B o B XA
W o R 5mamﬂnqxv%gaﬂdmﬂﬂﬂﬂmolu*%mqﬂme%
ZOTW o < . dr w PNI B0 o = Ho H%..L M.M M.A.o e ;S ﬂ on on B - oF S =
DI e o RO PUHE R LT Do HT®
ﬂ_ﬁfiﬁi% .E%gx%Hﬂ%_f%_%;uﬂiﬁv_éﬂ
LcﬁmMmiWOMMM_%%@%%ﬂ%ﬁﬂ%ﬁﬂ%ﬂzﬂu%%

B- ®° of "R E oo T = -
. o . © T T e E g
M TS Tawm Y Ao e B o Lo g x o o =
_ll_ B %0 LR Zo W dlo ok H ‘m_u ~ o =0 Lﬁ by MM ,Xl ) ol ‘7|L
R X LA T o NRy Am o oY Boa s

i on Mo ol J BT .
. % o T TN P Py Yo BT o
< N " o Qoo W T e o W R T o o e o M &= N X
B = €8 8 88 58 8 E &8 g &8 3 % 8 % 8 %5 8g
T | N T el ;
< Y
L A
[aN IS Te RN @) 0~ o © 1O >~ p) g s
wamm5.mmMWM%mmm@.%&WW&M%W&%%%%%M%%%%%%mm
ACEERELEREEEREY ERE EEEEREREENL R EFEEE E
sfizd SEi L3¢ 243 £df g3g 142 Jif ineli
52558 559 225 538 <E% BEE QIF 25§ ge- |1l
> ) O © oI o < SRS mmﬂm _A/1 s
: N B
<o Ly N [ = D Wt
D%mmwM.M%MM%mmmwmmmw%ﬂmwmmﬂu%&%%%w%mMo212.n,m
Sﬂﬂﬂ,n.mﬂm/.u,313,2&30%%”1%%%@%0&9073229502@ﬁ
W+_%71 SN I . 48 & & A HoH 4 HOH +,+ﬂﬂ,ﬂﬂﬂ,+,11%m.m
SBEE €88 B3 B8|B 58z £53 8%h 882 g&& g P
SS2S F£3 ZE 20 F&Z 227 4£9 g8 924 22
LR
5 S
) [ R T I o R I ) R
Blezz-2yu 222 8y7-L22 L i LIZoLzZ-Lzio|l ol
g (MAH RAR REE REHE BAE SHE BEE RES REE 8
N IR | | &
z 3 8 8 8 8 8 8 8 B |E
< S & g = s B
: = : £ & Um = TE T3y 25 |32
z g = B EE g sz |4
AN : 55 R = fE 53R B |E¢
- |= S

HA HEF 3] BYEETL A

At

2717] Azko]

s

3}A] 9]

s, 3%

7F A

o

N

71 30367 A A
o (p<0.0p), =

ot

FacH23]. 2z

9]

2kl

1

3] 4=
]

4

tol ¥E&% St B

443

61433722 {231

5
T

45007l A A3

(p<0.05). L& Tt vl A

S7HA11
7 HE22 A 10
HA &= Sl A8

9]

mj

ey
=

3] 4

A A7) MbE FEAA B

Ao ARAY. EF, nY SE7

o

H,

o]

AR 719, 712,

S

=
]

3+ 1

Gl

HAl @] AH(p<0.05).

S

=
o

Hr} {9

m 1a A7ke] vt el

275



CIXIEMMAT H10E M45(2012.5)

AL ¥ QTN B YAS FAL HIH
& ) ETEG o5 na)el B3E AL 3
HAGEDL F3to] Arh @A A olv] SE B2
& Bdjo] QMo AFAL AAL, o white] F5
NAA FAFEAA AT AT T} HAH
& Zoleh Azdk

39 8 BN FHAGED TAA FIAGE
@ Anc A £ Tl 28 374 224 fo
S PgsIt e ehink olul@ ol 4
A% TS A9 9 A WA

dorsal interosseous muscle)©l| A1 5

3 B3 S E2], E AFAE FAFE F 3
< 257 57 E AoE Als ) o9k fAMeE A
2 Kim {1312 H&EF 22 13t Anu] Sxpol Al 34
AF THES NS Wl B A EAFE, S92, 1A
=T

H]Ee] o G4 7} 7 "rkal skl o1

ﬂru
il

ox

ox

re

o0t huipd
et

i

o

o

>

o

L

f

vl

1

o2

s o

3
I
v
o
o)
o)
i1
>
fU o
N
33
SN
r.m%
B
52
Brc T
ﬂ{(g-ﬁl
=)

ol o2
b

bl

Ny

> ¥ 2

o= Mg o

B
b1

A
olehL ALRET, o Wio] ¥EFHY o
| I A ol7h B AE

(o3
ff
lo
|
/NS
2 2

e
i
=
=2,

T R

o7
hu
>
P
i)
i)
]
)
o

o
1
N
3
o
~
>
o
5
¥ o B IR X 2 S K

X0 o r% o oj(lé m
ol I
ol e
e
%o o
oy R
4 4 L
Ti%3
= -
DU}
a
S Vi)
iR
o - N
oF X =2
N 10
[ 2
Mo o
e o2k
NI
S o ™ —z
o ko S i)
Mo 2

%o o
H2 o
BV %/
T
>
e £

o

2

oy lr W oo xR
o

ot

[1] Bohannon, R. W., Horton, M. G., & Wikholm, J. B.
(1991). Importance of four variables of walking to
patients with stroke. Int ] Rehabil Res, 14(3),
246-220.

[2] Bufalari, I, Sforza, A., Cesari, P., Aglioti, S. M., &
Fourkas, A. D. (2010). Motor imagery beyond the
joint limits: a transcranial magnetic stimulation
study. Biol Psychol, 85(2):283-290.

[3] Carr, J, & Shepherd, R. (1998). Neurological
rehabilitation:  optimizing motor  performance.
Oxford: Butterworth Heinemann.

[4] de Vries, S., & Mulder, T. (2007). Motor imagery
and stroke rehabilitation: a critical discussion. J
Rehabil Med, 39(1), 5-13.

[5] Duncan, P. W., Wallace, D., Lai, S. M., Johnson, D.,
Embretson, S., & Laster, L. J. (1999). The stroke
impact scale version 2.0. Evaluation of reliability,
validity, and sensitivity to change. Stroke, 30(10),
2131-2140.

[6] Dunning, K., Black, K., Harrison, A., McBride, K, &
Israel, S. (2009). Neuroprosthesis peroneal
functional electrical stimulation in the acute
inpatient rehabilitation setting: a case series. Phys
Ther, 89(5), 499-506.

[7] Dunsky, A., Dickstein, R., Ariav, C., Deutsch, J., &
Marcovitz, E. (2006). Motor imagery practice in gait
rehabilitation of chronic post-stroke hemiparesis:
four case studies. Int J Rehabil Res, 29(4), 351-356.

[8] Dunsky, A., Dickstein, R., Marcovitz, E., Levy, S., &

276



Deutsch, J. E. (2008). Home-based motor imagery
training for gait rehabilitation of people with
chronic poststroke hemiparesis. Arch Phys Med
Rehabil, 89(8), 1580-1588.

[9] Filimon, F., Nelson, J. D., Hagler, D. J., & Sereno,
M. L (2007). Human cortical representations for
reaching: mirror neurons for execution, observation,
and imagery. Neuroimage, 37(4), 1315-1328.

[10] Green, J., Forster, A, & Young, J. (2002).
Reliability of gait speed measured by a timed
walking test in patients one year after stroke. Clin
Rehabil, 16(3), 306-314.

[11] Ha, L., Hauge, T., & Iversen, P. O. (2010). Body
composition in older acute stroke patients after
treatment with  individualized, nutritional
supplementation while in hospital. BMC Geriatr, 10,
.

[12] Hesse, S. (2003). Rehabilitation of Gait After
Stroke: Evaluation, Principles of Therapy, Novel
Treatment Approaches, and Assistive Devices.
Topics in Geriatric Rehabilitation, 19(2), 109-126.

[13] Kim, J. S, Oh, D. W,, Kim, S. Y., & Choi, J. D.
(2011). Visual and kinesthetic locomotor imagery
training integrated with auditory step rhythm for
walking performance of patients with chronic
stroke. Clin Rehabil, 25(2), 134-14

[14] Leonard, G., & Tremblay, F. (2007). Corticomotor
facilitation associated with observation, imagery
and imitation of hand actions: a comparative study
in young and old adults. Exp Brain Res, 177(2),
167-175.

[15] Lindquist, A. R, Prado, C. L., Barros, R. M,
Mattioli, R., da Costa, P. H., & Salvini, T. F. (2007).
Gait training combining partial body-weight
support, a treadmill, and functional electrical
stimulation: effects on poststroke gait. Phys Ther,
87(9), 1144-1154.

[16] Olney, S. J., Griffin, M. P., & McBride, L. D. (1994).
Temporal, kinematic, and kinetic variables related
to gait speed in subjects with hemiplegia: a
regression approach. Phys Ther, 74(9), 872-8%5.

[17] Page, S. J., Levine, P., & Leonard, A. C. (2005).

277

Effects of mental practice on affected limb use and
function in chronic stroke. Arch Phys Med Rehabil,
86(3), 399-402.

[18] Patten, C., Lexell, J, & Brown, H E. (2004).
Weakness and strength training in persons with
poststroke hemiplegia: rationale, method, and
efficacy. J Rehabil Res Dev, 41(3A), 293-312.

[19] Richards, C. L., & Olney, S. J. (1996). Hemiparetic
gait following stroke. Part II: Recovery and physical
therapy. Gait Posture, 4(2), 149-162.

[20] Rogers, M. W., Hedman, L. D., & Pai, Y. C. (1993).
Kinetic analysis of dynamic transitions in stance
support accompanying  voluntary
movements in hemiparetic adults. Arch Phys Med
Rehabhil, 74(1), 19-25.

[21] Sveen, U, Thommessen, B., Bautz-Holter, E.,
Wyller, T. B, & Laake, K. (2004). Well-being and
instrumental activities of daily living after stroke.
Clin Rehabil, 18(3), 267-274.

[22] van Uden, C. J, & Besser, M. P. (2004).
Test-retest reliability of temporal and spatial gait

leg flexion

characteristics measured with an instrumented
walkway system (GAITRite). BMC Musculoskelet
Disord, 5, 13.

[23] Wall, J. C., & Ashburn, A. (1979). Assessment of
gait disability in hemiplegics. Hemiplegic gait.
Scand J Rehabil Med, 11(3), 95-103.

[24] Wolfe, C. D. (2000). The impact of stroke. Br Med
Bull, 56(2), 275-286.

A

L=y

o

|

- 2012+ T on skl A et
(A rER)

<2011 ~8A Fsetgha
EREEEEIA

- TR0k © Motor control, Manual
therapy

+ E-Mail: kimjinseop@asc.ac.kr

13





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


