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A7ke] e ol Ak ARG E- o] WA EFE B 7532 B
WAL T Aol |3

AsH
$4ufshn WARA o)t 24914 2 5kt
FE2E
54 1 Qe BAL A7 AT 2 Ao w AN ANSLEA) EHE v wgo2H AZ4EHAL
Agke AHS AT MEF WIZFE A9 715515 90 DPADE 2ol o) B AFE v A=A ohuy
A s,
A ©

A= EAN wAtTA AT Tt T 24 & ol el o, WSS #8431
712 S diPdAr 1] 43, ﬂm}x} 271 73] 18] 3 gidAt 3¢] 108]91eH, A 537
A 274 113] 28 ti/d=t 3] 83]lek A 554 tidAt 1] 143], tidAk 271 113] 1
d2F 30] 83131t} W54 753 s Bk W] % A5, A “ﬂ%%&% %7} 7] $lato] vk
20 A A - F oA A7 A E BIRE] Y] AR R S T 1*1 EE S54skith
A o A QLS Apdel A A E-o] ALHAE W A1, 2,39 W] F %44 MESIE
ato] 52.4% (5.37 014 2.8%), 36.4% (447014 1.6%4) 2 23.6%(3.67 A4 0. 9xq fw ot} A2+
A F 3 AT A FHE 42.9% (5.37 1A 2.3%), 26.1% (44714 1.273) D 13.2% (3.6% A 0.5%) &4
ok g 1, 2, 39 FR = 2bzh 7] 239 Bl meke] 22.4% (44.37 914 54.17), 15.5% (44.778 14 51.
) 2 15.8%(51.5% 04 59.6%) AT AlAE =S Alwd AATAFHES 17.0%(44.375 14 51.8
), 11.4% (44.77 014 49.87) 9 14.8% (51.5% 1A 59.17%) &=t w3t A8 A3} nlwste] A8 3 3k
59 T T EZ Y A A

rr

l‘

A8 AUz A48 ARFA ANE Folo] A4 L AR AHFA T A4S AT AT
AFARTH U/ EEE DA 1585 U QAREAe ) 342 A0 Uehdrh @5el Be
A T 2. 717 E3 A 87 Q5] A% olol Ao} & R,

FAlo] ¢ HEF, WS, AT, A g A

.M E S, 2002). ol ¥ Aoli= HEF EAke] R 914

gl =710l wef o 7HA S-S Eolﬂl v, 2571

I AR Q13 4 W ZA B oAt o 3B A oA FHof thalsle] AAs A E FHeA F
1ol e, A& 90%0lel & s 1302 BAZH] o155 54 AwHo

A4 Y AT ol BfE HolAl Bu(Hxleet BolA "Erh(RERY 0159, 2001). ol #F7]

o1r1—m>

WA AA}: :%54 (biomechanicl @hotmail.com) [| A4 2010. 04. 30 || AAF: 2010. 07. 28
|| AAs<: 2010. 12. 13
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i A5E A9 I EVE =F
2l © 72 Z-88k} (Karnath & Broetz, 2003). 0]
W edE AR 7 s res HUE717] 913
Karnath$} Broetz(2003) &= 27|53 $419]
B2A A ZF4A (subjective visual vertical:
SVV) 2} 1]73721Q1 732 Z4A|5=4] (subjective postu—
ral vertical: SPV) 7l'dell tsll ®uskeict 18l A
4 AR 58] UL o] 2R sho] Azt
48 AME-8ka Qlth(Johannsen, Fruhmann—Berger, &
Karnath, 2006; Paci Nannetti, 2004).

SVV 7S th a7} of 78 ol A Sjzte]] gkar ¥e]
FAE = G A e Ver]E FARE ke
A ow WF3at St A Q) v B]lok vk
Hell SPV 7S A2He AA 9] ARG S S A
oz olm&olA A= oAtel| gkal EqfA Ao
YRS AT & FARAE sk AP oE W)
T B A50E oF 20 7 7oA Al vgAdA
9l ¥k3-5 7FE 71t} (Bisdorff, Wolsley, Anastasopoulos,
Bronstein, & Gresty, 1996; Bonan et al., 2007; Karnath
& Broetz, 2003). o]l 73 Z*"”*?l A= Q1S
AFshEA B2 SPVE X
Tt @2 V)5l S A
2H 2 gleon, ARl A
(Paci Nannetti, 2004; Pérennou et al., 2002).

¥4 Karnath®} Broetz(2003) 7} 23 st SPVe}
SVV IS A0S 18 2 7P T3 i+
Aol WA= 2 A2 A kS o] 8513
o}, Nurse?} Nigg(2001) 12]3 Pérennou 5 (2002)-
ko] 8770l W& Skl iy s el 7t
ZFas 24ty 3191, Kisner? Colby (2007) = 7
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Fololo] +4 AAE fA3H 2 DHFERUALo)
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7] QS AdeA] UEE A FAAEEE ¢
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5 3k o] & S Hse 2 RN A 74
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AFE = Al AA REAV G A E S flst
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2 A= PEAE A4 (single—subject research
design) & AR ts7] 24
231 Wt Al (alternating treatment design) & AHE-
skeitt dldARE2 7124 S471HE AR b2A A

(multiple baseline) & ©]

ao] thgAbe Atelell 71249 A8 A - 59 Aolghe
vl waly| st )24 AAE A oH, T 7
A FARHE nlwshy) gste] wAAT AAE Ao
At & 4837 18872 7247 24 oz
Balo] Atk 7124 S92 tAAr 10] 43],
2 271 73] 9 oAk 30 108]90H, A RFA HPE
gPdAl 10] 143], tAdAt 271 1138] 2 diakak 30) 889

Ok A5 12170 5= 33] A8skolh A7IAAIA 5
o] 2wl thet 2R S AR A - 5

=74
ABE N B= 7k ARl g o4 a3t (carry -
over) & HiAI8}7] 915t A2 F= 30 Hell A @3
om, SHOT QT e FWAS AAsH] At B7tel
A5z M2 O A BAR] oM Al E Sl

3. 97ET U SHuY
D 4yEFET
7} 55 A

SCP= Al 7HA] &0 =2 A, 2] 24|, &4, 271 &
go] Y u) 214 (extension), A, 95 §lof| o gt 7] &)=
O ol A|H o7 9f A7) ApA el A AT 2] 2]
FE 4507 A% VST T4 13, TR 7187
/4> 07574, An|gt 7]127] 5742 0257 18 %
A1 ZpA= 07l ot Al -2 7] o] Kol 17,
AbA7F vk gk Hold 0574, 17] F/do] Holx] ko
OFlott. o] - o] st Xﬂﬂ S Ago] Hold 14 1
g1 Aol glow 0folt F A M= 03 (F ¢l
=) ~6- (g F2H 7o, 27 o) Ag- W] T
-0 2 Aebstt} (Karnath & Broetz, 2003). AR 215
% (intraclass correlation coefficients; ICC) = .971, EFd =
5 Yedl= U4 A= 230 43kt 9190t
(Baccini, Paci, Nannetti, Biricolti, & Rinaldi, 2008).

mE FIO °

kﬂ

B 1. CHAMRS| YekNol £ (N=3)
: ] L}o] Az A AR Q1] o] ey SCP
Ex
° (sex) (yrs) (kg) (cm) MAS) (MMSE) (mth) (score)
oAt 1 o 58 65 173 Gl+ 26% ke 3 5
A} 2 o 65 58 158 Gl 294 A4 6 5
4=t 3 o 62 60 163 Gl 2774 3% 7 5
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L}, #he 2]4= (Barthel Index: BI)

BI‘:‘ o]}\]-z\gg-ixl— ‘SE—:}% 7].01_‘:‘ st E’ﬁ 77H_04

ARA e 53 309 A9 FEOR F 10714
Z A otk 7 FEEE 51 AR vy, 247
ot ¢ 9], 25~4974 A 9<E, 50~74H &

T &, 75~90%2 oFtF &JE, 91~997 2 H 4 9+ Y
1008s &d 5502 vheth AARRE A# s 94,
B EE vehde WA dA e Saghd 9200t
(Hsueh, Lee, & Hsieh, 2001).

2) BH 2N =
29 AT A8 £48 Laxtha(Laxtha, o4, ojst

el
=) ¢} TeleScan(Laxtha, th3, thshvl=) T2 708 o]
g3to] HolEl & 74 Y A8l xH AR Mg
g S HA S 7aA717] fete] AnE deE I
5 3ol sfa, A g w21 A5 FA613l
12 A el B R e e B e Eﬂxﬁ}ﬂ ;é}:él% Ato] 1/3

A7 el Aol Halek s wiA|sklal
o] AgE= 1.5cmE 89 tH(Cram, Kasman, & Holtz,
1998). AAATE & T4l wixAA F 5712 A=
= TEo AdEel *F‘lﬂ}‘:’ﬂ‘:‘r R A B e

T BAeto] A% Fdd A oA o] 7}
Skt (Cram et al., 1998). 574 AFAl= w27
Al A5 7Eeke Aol @A skl HEA]
T, B508 AlTe olsAll ¥ %‘-:EL«] &
= FRslth 2% A5 0 TEFFE (sampl—
ing rate)< 1024Hz% lSith. 3 35 AIZE $lsto]
=2 4H 60HzE AHEsklal, 344 o] 9% (band—
pass filtering) & 25~500HzS #4433t 49 A5
& &9 7 (full-wave rectification) & RMS (root mean
squre) A 2] & 8} 11, %3} (normalization) & 98}
%RVC (reference voluntary contraction) 2t AHEF
THKendall, McCreary, & Provance, 2005). RVC 5742
T, SR, B wEe] Az Ao HES
ataL, 7150 s AP ES SO R 8 AMAelA] Al
Tro] A olA] SFES nA Ik T a W 3kg
A BPFHYE Hi1 10% et A0 fAgh=
A FEAEE VE RO R AFEETh
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& A ad EdE 712R 8o 754 %74101] &

Fahes 44 9 E"’J Folth, FATAE 65bA (7], ¢

A71, AR 27) 2 747])01]
A é*lﬂ%iﬂuﬂ FrHor AAE AFI A}
FEA 0T AANFEE 9t A= AAA Q=
22311 AlZbo] AlekE A2 A 22 A E AR
AAE 7FeF SHATE FHAIZR wjg] 1A A 45}
Ak, oA A7E S 915kl AR A k|2 245}

O

T @5 ko] AHe] AHHES 2k AT
el A A 2,9, 5l <ol s 3
91, % o s} A ETe) £9o] HES 59
o AFE 95 59l FEA Folu HUA0% 7
sagom, e wEdhE ol§ste] e apgs
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m o du

1. QIAF

= o

[

YET

&2} FAH SRt oA 39 ] BN 5
e 19 29} 3ol AAE I didAE 39 B V)&%
A 2k vlaske] FA) g E<E SCP A4=<) BL A7t
FE S7bsksint. wol2 288 S st Alzhe At
St SPV F#o] AlZhe: Alast SPV £ H T 335
=8
SCPZ S, A|ZhE 2fetst SPV F#o] 7|24l ¢t
#ha vlaste] SARY gk 52.4% (5.3 A 2.8%;
oAt 1), 36.4% 4475314 1.6%; did=t 2) 9 23.6%
(3.67%l141 0.9%; t’dAt 3) =l dck. e AlZhe A
38 SPV &AL 7] 24 1t gkt vl wste] FA g g+t
kol 42.9% (5.3l 2.3%8; tl’dAE 1), 26.1% (4.473 <14

2 0 4\1

O Az DEWE At AN+ e
® Az Oj=uE @ s Rp e

7|4 X2 ELT
6 !
5 wm CHAFREL
a4 i
3_
2_
'I_
“ i
123 4i5 6 78 910Mn 1215 14 15 16 17 18
6 |
<+ i
%0 5 - ; CHaRE2
H :
d_
B
ok 31
™~
an -
0 A A T A | i ", T | R R (D W A
12 3 4586 7i8 9 101112131415161718
61 i
: CHat Xt 3
5 H
4 i
3_
2_
‘|_
12 3 45 68 7T 8 9 10111213141516 1718
=2= 5 =5 = (= =
J3 2 X =ZAof| cist 27| 55 Mo HHSHRIR 317])

s dldAk 2) 2 13.2% (364141 05

oA 3) &

FERTH (T 2).

Bl el A,

A7V Abekg SPY Edo) 724 Btk

3} vlwste] S HEFS 22.4% (44.37 014 54.1

A O 1), 15.5% (44.78 14 51.6
15.8% (51.5% 114 59.6
]71-_‘ ;q]
34 Hetghol 17.0% (44.3% 14 51.8
11.4% (44.7733 0114 49.8%

A oA 2) 2
A oA 3) A ey
e SPV &1 7240 ek vlaste] S Al
A Ak D),
s A 2) 2 14.8% (51.5% 9

A1 59.178; thdAE 3) FH (L™ 3).

2.

H#H 2HE

r,H;‘d x%o }\1 7] Z]—/Kﬂoﬂ /\1 %1,:_1:_1.9/] :Lg.}dt BRVCE= 2 X

dg nlaste] A9 5 kel 46.3%(20.9%

N 67.2%; DA 1), 27.0%(25.6%N4 52.6%; T A}

O A7} LEWE Arst AN HES
@ A2} mCuE AT xpM G E

Z|=4 TR EIY L7
100
280 CH&FXE1
- M
a0 |EHE—E-E
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12 3 416 6 7 8 91011121514 151617 18
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123 458 7 8 9101112131415 1617 18
O 3XZ S|l CHek HIE K| o] FHeHEHE| & 2]7])
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2) U 23.6%(29.2%014 52.87%; thAdA}t 3) Z+2t skt 9l
T 2).

v, o &

+ Qe We T k] WSdE sids] ¢
&to] 71E 2] ARl Al ZhE Alest SPV e 1
el et A S Beteta w8 e o
0% FAAP] 1% ER A8 A 3] 98t
TAHA & AT FoF HALe nHFENE
ATAez FHAI] slste] Alzbs Aeksla 485
SPV 7l 9] SHe] Alzhs Alwst SPV e o] 4

o
N
X
o
o

A :

W5 HEE 2 oF 10%0A4 dE et
St o, of= ARA R S o] ok et FHA QN
zhe] 98t A3}o]w (Karnath, Johannsen, Broetz, &
Kiker, 2005; Pedersen et al., 1996), %% 3t &3} 7]
SOl Eeta g 9 AP EE o f{A e Y
ARl lo g g ¢ vt ginh & Aol w
W HEFE v Este] $523 A AeAtEelA E ]
R A Ll
&1 9F dglo] oY 7 FElE Belvha daE T
SIt}(Karnath et al., 2005; Paci & Nannetti, 2004; Saj,
Honorgé, Coello, & Rousseaux, 2005; Santos—Pontelli et
al., 2004).

[‘

OF & Aol AA T Ex1e] 4 Ay
of £E& 4o 4 tH(Ticini et al., 2009). A 57k
3 el Sahd WS 6712 Wl 100% 7H]
3]&o] Zhssihar apgl e, Wr|5do] el #tel v
wate] L3t 7|5l gl 7] oF 4528] A7t
H A ¥t skl th(Karnath & Broetz, 2003). o)=Y
715 2l A Aeke] A57|3E g3 H3 ARl
7155 FHust W gEsh=d A5 F2o] Jlag A
gt

Rl B S B A B o= ied Ea v A P B R e
& A7 A Z-E Algsk SPV /o] o F-olth

(Davies, 1985; Johannsen et al., 2006; Paci Nannetti,
2004). Karnath®} Broetz(2003) H7|5% 4t
g A5 T2 3 Q1Y VA e S
yEsto] H&eo ubA A@A o7 Merojzjof st
SFQITE Bgh W) So Satel Al A8-sk= SPV 7l el
gk Al T e oA 7] W& shA A A = o
WA At wheba] # AelA] AR & 5
(2009)0] HZol T3 nfFdAd FHE V1R
stelom, tdat 3 e 752 dAlel A z
Agqitt. FAAQ Fd A= e, ebrlelA A7,
A7), ks A7), AR 271 9 A7R T E 69 AE
A4 o 7 4839t} Kisner & Colby, 2007).

=% ] WSS Brkshs B9t SCP, 77
H SCP ¥ =3 U7] A= (Burke lateropulsion scale) 7}
A F7HA] H11E 81t} (Babyar, Peterson, Bohannon,

W75 AL FAAQI W) 9] F - gk Pérennou & Reding, 2005; Baccini et al., 2008). 37}4]
&4 9 JSFA 9 B o] gled, 395 A4} SHAET B 52 22 S} ePgETF AR AT, 7F
(posterolateral thalamus)©] &%Zo|g}y TE 3Tt 7 %% A Z] %= (ICC>.93) 9} Bl % (cronbach ¢=.92) &
(Karnath et al., 2005). ©]+¥ Ticini, Klose, Nagele} HolE SCPE E AFoME AL on 554 o
Karnath(2009) o] # A2 3ol : dAsh £ 25 52 sHES ke flste] 7HE Agtekal B
AL O = e A A of] T3t A E S Q1A &= J o A0 2 Al-sh= BIE M"Y (Hsueh et al, 2001).
B2 2HEI|E 0|8t SEZL 2EEE (B2l %RVC)

oAk 1 A} 2 o=k 3
= A= = A= = 5
A3 21 69 26 68 29 58
a8 67 77 53 73 53 62
71 (%) 46 7 27 5 24 4

98 KSOT Vol. 18, No. 4, 2010



AP - oA A7 s gRHow
Aol 7] flsto] A7IAAME frAlshE TEellA 2 E
].E_ A}Q‘g}o% :ij.}\-] 2 =3 O].M\ﬂr_

SCP el A5

rtl
OiN
R}
offt
2
=
>
)
o
2
X
)
w
av!
<
o
e
y rlo
l-‘ U _:‘d
- >
wm -
g2
—

A6 b 104 12.9%34100H
(2005) 2 2477+ A 4-& Al ¥t SP
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SPV #dol ¥ S‘_iﬂr;ﬁ'o]iiﬁlur, 2|5 7)7Vo] woldrE

A2k Abdsk SPV o] B g4 02 vrest A7t
= AAE SPV 8L o3} 1ellA Hofl 22.4%714] 3
3 HEae), A7k AlE e SPV F8E 17.0% 33 3
t}. Pederson 5 (1996)<2 BIE47F 455 (954 o]
DA Eshe WS Aol A 195 A2 H S

1, W7)5570] Qe S 1357 298 vha &k

2 AT Aaps AZhE At SPV Fdo] Ak 164

61kl 107 7w let. o2f gt BIgle] 342wl

2 Aget 7 7 o] E'io] ¥t ARE ALY

n, W7)54e] 7 iﬂﬂw ARl YA T 5
=3

1%? L I
o 4= gl ARl X 1;@1 (Karnath & Broetz, 2003)
U FEZLY FARE ZEAEE UdF A A7 T
22 ) F3H} (Kendall et al,, 2005). ¥ A7 Avl= 27
717t $ell %RVCELo] ﬂ% TEZY TR 571
AA AT A5 AR E 2 18I 25
7go] Yebd o ofd FSollx] thE ZFEAEE HoleA
of thgh He A= v F-Hah 2 A WS
A P oR FHEYE AHESt] 45 Y &
FHEE HuFozA B AAE dFskeitt o]
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Abstract

The Effect of Postural Vertical Training Without Visual Feedback on Functional
Recovery and Activity of Daily Living in Stroke Patients With Pusher Syndrome

Chon, Seung-Chul*, M.E., P.T.
Dept. of Occupational Therapy, College of Health and Welfare, Woosong University

Objective : The purpose of this study is to compare the effects of postural vertical training with and without
visual feedback to improve functional recovery and activities of daily living in stroke hemiparesis with pusher
syndrome.

Method : This study used a single subject experimental design alternating with multiple baselines across
individuals. Participant 1, 2, and 3 performed 4, 7, and 10 sessions each during the baseline phase, and 14, 11,
and 8 sessions at the intervention, respectively. Assessments were made by using the Scale for
Contraversive Pushing (SCP) and the Barthel Index (BI), which were separately implemented. Additionally,
EMG was separately applied for the evaluation of activation of both gluteus medius muscles in pre—/post
intervention.

Results : The SCP scores of participant 1, 2, and 3 were respectively improved by 52.4%, 36.4%, and 23.6%
in postural vertical training without visual feedback; however, less improvement occurred on postural vertical
training with visual feedback, as the scores were 42.9%, 26.1%, and 13.2% each. Likewise, the BI scores of
participants 1, 2, and 3 were improved by 22.4%, 15.5%, and 15.8% in postural vertical training without visual
feedback, while the scores were improved by 17.0%, 11.4%, and 14.8%, relatively with postural vertical
training with visual feedback. Additionally, the result of electromyography on the gluteal muscle was
improved in post—intervention, as compared to preintervention.

Conclusion : The findings suggest that postural vertical training without visual feedback is more adaptable in
clinical applications than postural vertical training without visual feedback on functional recovery and activities
of daily living in stroke hemiparesis with pusher syndrome. Future studies, using more participants and long—

term training, are required to generalize the results of this study.

Key words : Activities of daily living, Postural vertical training, Pusher syndrome, Stroke

102 KSOT Vol. 18, No. 4, 2010






