e
PTK Vol. 13 No. 3

e 22383 A A13d A35
2006.

supu] $hate] TuheFo] FHSHe| uAE JF
3l
A8 EYXEG
#47

Abstract

The Effects of Pelvic Tilt Exercise on Balance
of Hemiplegic Patients

Han-shin Jeong, M.Sc., P.T.
Dept. of Physical Therapy, Kunjang College
Jung-gyu Yoon, M.Sc., P.T.
Dept. of Physical Therapy, Namseoul University

This study investigated therapeutic effects of pelvic tilt exercise (PTE) on weight bearing and body
sway during sit-to-stand (STS) on 18 hemiplegic patients who had visited the Hanyang University Seoul
Hospital and Injae University Sanggyebek Hospital physiotherapy rooms. The study compared the patients
with 18 normal adults. The subjects were sampled out from those who could get up independently, main-—
tain a standing posture more than 10 seconds, understand the movements of this study and have no dif-
ficulty in performing the tasks. By executing STS in a natural way with habitual movements before and
after PTE, the weight bearing was measured by using Mediance II. In order to compare the difference of
weight distribution, weight bearing and body sway on affected and nonaffected sides during STS before
and after PTE, the Wilcoxon Signed Ranks Test was used. The statistical significance level was based
on p<.05. The results revealed that the difference of weight distribution in the hemiplegic group was sig—
nificantly decreased (p<.05), whereas there was no significant difference in the healthy group (p>.05).
Weight bearing loaded on the affected side was 42.53+7.65% and 44.20+6.32%6, respectively, in the hemi-
plegic group during STS before and after PTE. Weight bearing during STS after PTE is increased sig-
nificantly, as compared with weight bearing before PTE (p<.05). Body sway in the hemiplegic group was
significantly decreased (p<.05). As mentioned, PTE proved to be effective for improvement in weight
bearing on the affected side during STS of hemiplegic patients.

Key Words: Body sway; Hemiplegia; Pelvic tilt exercise; Sit-to-stand; Weight bearing.

. A

=2

T

o] BrFssE QPABoIN Holvt AT Wk of

o AN Dol F2Ksit to stand, STS)
A FA Lol A WA A= AsoZ FoFQl
S &9 zsP} vlg A o]FolAe et}
(Kotake &, 1993). T3t ZH A<l Hajjolu} @2 I
ASF2E skl ol APz o zH old 2}

o
T
R
.

EXA 2k Aekal hshyu@hanmail net

g} 7tashe eRlolAl Adket Feo] AthPaiet Rogers,
1991). &2 AAA dojXe FREAM] AFE o]
ARE @o] WEHoA gom(AFA 5, 2000), E3)
dolr= T2 &5 F d8Hkinematic) 2]l ATHE°]
NS AA et JdaNuzik 5, 1986), o]AS o8&

sjed g4 ) 3

=

)\01—

d



=t Ewe| A 5 e sl A A3 A3
PTK Vol. 13 No. 3  2006.

A AL o Amed g welol A%doz
A= AJtHHesse 5, 1994).

é'é‘ii gk A\Aupe] A= Q1A 75 Aefet
13501 289 oksle} AR Zo T Q3] AdFel 2§
ZA(selective muscle control)9] o2 o & "E]’a“
4] ol oy o] Ao (AP F, 1999),
SHA9] B 2y 2 e2deE Y ;ﬂ 3l, A4
< ALY FF5E 2 ATAA A BN o=
4420 RPN E-S HolAl BHGeiger 5, 2001).
St JojA7] TS ke B T AA ¥

[€) =

T
Jlol' rxf(i L

—

=
=

Befsfiel, o7l el, S 20 A4, A %
2

Ll
L
¢ R
N
[E
1o,
!
{7
"
*
m
0
l-N
“?

oJaf| A P mxIthKawagoe &, 2000). 7‘4% 1ol
= olgst 3 A d¥EsEES & 2HY 7 U
FE AR A tAHeE AFAAE & 5 AR
Huoly] Szl QJolAE o)gst F3L AT F Y&
o] Aol & Aol A AFAATE =27t
sotal o|2 I3 AMFELTt F7kEe] o] AFH o
2 RS Fdske FolE T ee ol
HHCheng &, 1999). o8¢ o= HArpH] 27
oJx719} Ve FHE wf AsHoZ viuE A9
ASAAE Hsh= B Holw, vhof A&H2 oz 3
= 0}7‘]4 FAZE AGEThd 2= 7153 g 34
A B= A9 AHES T = glAl "tKTaub, 1930).
A3 L] dojAar] gL FHE 3R] oA
Ae ARl & o] FAlo 7=, 1 A WA A3
o] Zute] -2 (pelvic movement)o]th. &} Hw}
Aol M= o]t =Hke] FZ|Qlo] AHH o= <l
%’3}71] +4Y F glon mep 2559 IFEF
2Hmass movement synergy)lo@ dojA7] IAS
st7] wiiEel] HIthAH A AZE FHol ﬂtﬂrg‘:}
(Davies, 1990). o]2igF =4dto] H|tfgAdL 7|4,
A, 2Ejar Fxbel] tigk Ade] &44EaL, FHFe —Hﬂ}
2 FA7F B7FssH, Azke] A, A7k AR &
s, ol Al =Rk A% —f_’r%o] s R IR Ll
AHrighting reflex), & 4Wk-3-(equilibrium reaction), X
S S (protective  reaction)S  o]HA  FHCarr?}
Shepherd, 1985). W&l Arlp] SAR}EL HAFFQ 7)
e a2 3 AHoze= Z}‘ﬂtﬂi}g— zk7] 18
A" 71AS FYskA FckEngardt 5, 1993). 18
52 #Hup] 3xke] dojrr] Al X 59| 78-S =6k
Ay EEl-solH olg INtFAREEel HrkH] &

l

Ir

o)

F

&

A

—~

Emr

o]
H
24

o BYPaES A ZITH Trueblood &, 1939).

st AAlELE Al FAFTA)(center of mass,
H(base of support, BOS) Wl #X|3}=
ANorre, 1993), & <A HY =z FAg= A
(Shumway Cook¥} Horak, 1986)2 u|sl=d]|, oA

= /\]_al—oﬂ}\-] x%)\l-xq o7 _,_;q] o}._ &Va}ii’yﬂ ;,Lsg 7k
Zte] o2 YepdtHAAE T, 1995). ARl 1o
A #3745, A9 a4
Z32 ¢ S50l Hoste B4 2 4 o2 AGTHAA
(Somatosensory system), A|ZHA(visual system), A4
Al(vestibular system)ZXE]9] FAAG HAHI} W=

A B, 2AE AR 259 WA Z- o5ty
F A== (Pollock 5, 2000), Hujv] &xjoll = WA
o] fIXJo| e} o]#gt QAES] o]ifo] AV|A Hof
T FA7F @At Baloh 5, 1998).

B2 P ATollx dola7] B2F Alell W SkA]9] A
7;7(]7\]—‘5 AdRleMe TFEsIAEE HepH] SiRjox o] A

'E 1_':’5‘}7\] SRIRIHFA 5, 2000), 53] 716A
ddele sYo] &4duo] HItZ Rl
Ho g 7St #871se EAE &
3] %*3%5}57_ 3}t Bohannon®} Tinti-Wald, 1991).

b Hepe] $kate] 7]#;‘—‘1 Ao A o)A =
e g oS AaATI=E o (Wall
T} Turnbull, 1986), @53 AFAAE st dFHA
AAE FHeHA oA HFHoRE YA BIPYS
3] -A)7]= Ao|tKDickstein 5, 1984).

2 dAFe ARG 221 dojx 7oA A
vhH] $kx}o] FREAAR-FO] AFA A ojwg FFS
) EX 0 thele] golr iz}t FRon FEAALES
< F3A Hre] #xte] gd¥EEgd dig AsaHE
d53starA} sk

% 8
=
o
X
X

g

T

0. a3+344
1. AF03A
2 o) oike Adtiskn AeHdst QAs
ZAANHY Aok} EXF A 4 T 2JEIE A
2 B2o% WEI Wop 84 1899 Bk o,



=t Ewe| A 5 e sl A A3 A3
PTK Vol. 13 No. 3  2006.

Aol Bl nls=st A3 Aol 184, & HBHS ot
o2 sglon Hrp o] thdriEe thet 2ok

==
. =

SRR
7 9

A
L H
>
=

N
-~

g HegoR Qste] Brht @ A
Ax) B RS Pelss A
]_
Pol a7k HE FIAAA BAS Q= A
"HoR dolArl b 10% ol A
ANE FAG 5 JE A

ol At ANSFE WS olssy £ +

¢

o
offt 021,

fo =
)

s
3]

b

ml‘ll‘m
N

LIS

-
pu
ok A A e F 5 AE T 2] gE A

71
B =340 AE 45 cem, E0] 9 en] Yo HHY
gozM, -9 2709 100 kg F3EA717F
(center of pressure, COP) °]%S 7|3l <l

- Al digk X9 A=E 747 FARE
L A9 o] FH A '“?— AFAA &, 73
F 1 “il‘jﬂi
V\E‘Jol‘:]'(la 1.

oot fo ofy r?ﬂ
;:‘, l“ﬂ —!lN'ﬂ o>
e ot oxt -

M o oL A

08!4 n:u_‘t"

_11}1'

. SAHS
Mediance IE °©]83td SHE AFEEY o], A
THE 9 AAlFe FAE

3. AdWH

7y QeI 7) Al 7] A

EE OdAs 2o ¥ Telr) glal Eue] =
o] 7hs @ ojAjell gro} AWE SASkT T W
2 ZAET 9o Jats] 2 S A= o
Ak o) ol dhdzel %{%é t=o]9} AA)&)E

J]Nv fo ¥
(VI
f
S
é
H
il
:lo
Y
ol
3R
l
03
e
1o
R

o 1Y

lo rlo
o2

aREe] g 0=t s stk ek A
AellA =7 Zole #HA=2dx sdd7txe 2ol
1/2 A3o] oz mAje] £oll YXI8HAl skl &
At Aol AASHA ARSHA AT

Lo

1) Human Tech., Korea.

3@ 1. Mediance I

W Qoliz] gy 2 3

27) AN AR B2 A2 AES BU5)
slste] M) “QofhH e’ ehe &4 AAle] Fa
QB AAzHA YNE Adsgon 27
FE A F0l9 PES SASAT BE
£ FB B2 ALY Loliilel F3e
7} 38 ANSGT 2 BAo] B F 180 FHS
Stk 127 FrA Fol A Aol EAE
B olgdlel IS WAL FWANLS
Fol AR 387 FAS T FWAAEE Aol A
AR QoiA7] BAe] S BUT PO the
NS RE AN ERARE o8 B
ARE - F0) dolidr] A AFAAE AolE 24
91, AFAAEe Aolg Evlz Arhl A B
9 AZe] Rt AFAALS SHSHA:

i

oxr o

ofs
Lon

744;}5 EE tdAelA =5 o83t Bobath

AR A % oS

2 24949 A94 x4
27] AHIA oA ol dAA ST ol



=t Ewe| A 5 e sl A A3 A3
PTK Vol. 13 No. 3  2006.

03] slelel 24 o)Aje FAF WA} ARSI
W RS # wE A oaRe] B B
olz zdstdom, 9xe) yole k2, A7 77t 40

Q) SAE AT AFAAEY Aol 24P
2AETE 429 ATt olry] B4 Fagel
PGS ARG, FHANE 1022 3
o Z247gelN WA A7k HEe WA 9
ale] AAAsE mUEE A ol 95k

m. 23

AT Guby 54
A7) e F pHoz ArpHl A} 184, A

o

A% A 18%oldt HepH] SAFe IAb 149
(T78%), AR} 49 (22.29%) 0.2 AU AL it
S5LIAl, A} 924901, 21742 A 164.8 com, 3
FHA 60 cmolRa, AFL Hit 640 kg, XFHEA
9.7 kgolAth. tdAte] FH7IZS Hit 99NY, EF
Azl 1177l eH, siA2Ee T89S o4 4 3l
= AX(fair) °]FelAck ol59] X722 Modified
2

O
ol

X 1. WA A, & ASAREY 2ol @ %
FH AL S A FU AR E &
T P e

Hupe] 7 16.22+13.88 12.84+11.31 020

AR AT 4.93+3.54 472+3.34 553

5094, EFEARF 1144900, AFe HF 1612 cn,
EZHA 6.8 enolN, AT H 599 kg, TFAA
104 kgoUTHFE 1).

. ENAAEE A, F AFAREY Zo

Hup] 3 74738 ATl AR
H(before pelvic tilt exercise, BPTE), Z(after pelvic
tilt exercise, APTE) doir7] Al AFA| A& 2ole=
S 2THE 1), Hep) Sakte] INAAR-E A -
T ke AANA doJA7] Al AFAAES] Aole
16.22+13.88%°1 4 12.84+11.31%2 FIWAAREES Al
3sl7] Ay} vlwste] FRPFALREES Al T o
oM7) AlelA AFAAEL] Afole BAXOZE fol3t
Al A THP<05). 174e AT SN RS

A5 ke AN LolA] Al AFAAES Aol
= 4.93+t354%9 A 4.72+3.34% =2 ZHHIALE-ES Ald

5t7] A3 Hlwste] FHEAAREES A3 o] Uof
7] AelA AFAAEY] 2ol HASHAIRE TA A
02 FFAE LUTHP>.05).

3. #rbH] AT 5 2 UGS AFAAE
HAulH] B2t FRPEARES 7, & dojxr] 4]
3= @ A=) B HeE AFARNES L g
¥ 2). "rpH] 3xFe] FNbEAeE A ok ARAel
1 dojx7] Al 3= S]] FaEe AFAAES
4253+7.65%, STAT+765%0|Q3, ZHAALS
AR A oM7) Al 8BS B Ao R3] H
£ Zb7b 44.2046.32%, 55.80+6.32%°] 1
BAREES AldEl] A vlwste] &
AlEgE Fo] dofx]7] Alof|A] FSel K-
3E = ATAAES FAFCE 9% S/ EAa
(p<.05), T3 1Sl F3} == AFAAES TAZLS

—~

S

N
N
o =

oo e
o
T E
ﬂJlO ﬂJH
iz

S
o

2
oy T
Y
X

p

4. TNAAET A, F AAFT8Y Ao

Hupu] x|t A735E ATl A FEARSE 7,
F dojM7] A YelE AAlELE T ZTHE 3).
Hop] Ao] FWAALEE A - & 9 AAloA I
o7l Al UelE AMTLE 16.07£12.96%9014
14.95+11.9%2 WA AR5 Aldsty] 3} vlws)
of IHAAREES AlE $9f dojxf7] AleA] W=
ANERE EAROR Golad 7AsAtHp<05). A



=t Ewe| A 5 e sl A A3 A3
PTK Vol. 13 No. 3  2006.

2. Hvpr] @] 85 9 A5 ATAAE @9 %

FUAAEE A BWAANEE T
AeREnd  BEeEEad

3= 42.53+7.65 44.20+6.32 .025

A= 57.47+7.65 55.80+6.32 .025

B3 BHAANLE A, F A5 Aol vl %

FUAAEE A BUANEE T

AdinEnd  AEenead

Hupr] 16.07+12.96 14.95+11.99 .035
A7+ 6.90+2.51 6.37+2.08 139

733 AAte] FHEAREE A - F ke AAloll A o]
7] A H9)E AAIELE 6.90+251%004 6.37+2.08%
FNAAE S AldEty] M vlaste] FWEAR-
S AldgE $o] Jojx7] AleA WS AMELE
IR BAHOZ FosiAE LUTHp>.05).

V. 2%

Pe AANIA  doME TEL ATe]
(buttocks)ol|A] EXH(feet) 2 ©]5317] st A=A
o] A4 anteriorly and superiorly) &2 ©o]%38}al FA]
o] AAHo] FHoA] SRE FolA]7] wiFol A|ZtelA
TEH S & 28T 5 dofolnt o]eigt Yojry]
A4S dE3] FAY 4 UThHHirschfeld 5, 1991). ¢k
L AAoA] o A JIFS F= LAEZE T

Z27] A, YRFe] Eo] Fol WS
v X, =5 B Al o3l dojAr] TS 53

2o) okg), ol T 28

S50, FHRY) Pk ARBEA U a4
oA A D A0 A%, Bdel 55 1

4 %
T5AIS 58 & 5 UtKFleckenstein 5, 1983).

2 AAA dojM= T2 Azt
1 FZo] FAl 2FEHE wie B3
gk Aol ofs GdEth 1 A WA dAE Az
2704, o]2 Q8] H¥(head)”} FH FLI FTH
ZAA(line of gravity) e HS AWo R o]FHo]
Ak FFS dozlo g X9 AAZo] EA3)y

3, O ANE o] Ao R ol dojxrvt
AZESE ey Avpe] ke ok ARAlelA dojA

2EETA%e oz A7 shA| A A=
1 F&e] E7Fsate] HIAAAR] HoE Yo A
oh. webx Hepe] Sxpe A dojxre] oA 71
A AgEojol & A7} A7 x| A A F
S ZA3A7]= Aot Davies, 1990). A|7F] o]
S 2F Y] FELE Fnke] Fgo|H Kisnergt
Colby(1992)= &3 R SEHSAA BAll o
St AFSATE AUk EdAHanterior pelvic tilt)=
a3Ee] FHZE(transverse axis)S FAIOE  Fuko]
AAA-EZ(anterior superior iliac spine, ASIS)o] &}k
Wanteriorly and inferiorly) 2.2 =-2]o] & o] HHz}
AR ERke] 3o R olygt AR 11
W 253 859 Ado] FrbE™ o Ay ndkd
=T AR AT AsET weba] dAE

A7) 293 (proximal parpel Ak STk

g3 AR YL A A 8aE PR
s, 2 ol A aas Az, vezd, F
AAF, AFOIE, 13 AHRHoI TE SaTo]
F57] ool AFH A 28 ol
£ Ao) BHolo] mehy 29Re HYHE 3
Nl Aazt WA dasolol 2UFEst PaHw
A} S0l AfEA B

128 71RoR st} AASEL 2t
TANLE A AU SFLFS HAHES s,
$ES Agshe AIE s ol #7]
9 2 4Asel 339



=t Ewe| A 5 e sl A A3 A3
PTK Vol. 13 No. 3  2006.

THAAREE #, & dojx7] Al AFAA &S]
2ol A7t Aol viske] HupH] Al A &
o2 o3 SV UEEth ol old dAFE9Y
ZAz}e} IA3}=Hl, Cheng 5(1998)2] Aol A= Hvu}
H| gkapel 175 Ad1e] dojx e} ] F4& vl
gt A Hepe] Ao AAlE et AlFe] Bt
2735k ARlel Bls] SAHCRE fFolsAl F7HE BA

. oleigh Aube Hrhw) S AE HEgow gt
5 sl st 31 F3rA AdH(spatial ori-

entation)# $|X|7H2+e] AetE &=l Hlg) {dSol 4
oz g AFAAE 7] WEl Aoz Azt
H(Rode &, 1997), #3fA9} AA" AG7H2A, Al
Z4Al, 8lal AR7BAS] 7lEe] "ojA If5E
72 (proprioception) | & A7} EHo] AAEL I
F7HE Ao = AlsHEh

HepH] Ao A A AREE A dojAl 7] Al
Hl3te] A AR & dojA]7] AlollA AlFA A&
zlole BAFSRE fFostA HAAaHUTE o
Trueblood 5(1989)2] HulH] x5 gifoz IF5
/A AR ZZH(proprioceptive neuromuscular fa-
cilitation, PNF)& AMg-3to] o] FNHAAE5S A

NSAe W &% Aol waje] £F Fol, 53] £52
ZY AFo] By A B2e] 79 oo Ao
Folshll Frtetgrke Anel wssit. ogd A
= o) BN Hol: Tuke] FELEAT o
F 2290e SEH WA E oJajo] oA
N B2 2N ZoH A A nEd
F2a0] ALalal F A0 ne AF Raje) APz
AHFENE BAHATL FHAFHNES Ao of
BARoRA FAFHE Bk 4 2 F53 ol
A7) Aol Azta,
Al Bl BAANEE A oA

A BE &R RaEe AZANEL &F

1253%0H €5 F M420%=2 AR §951A4
7FE Ak ol ol W(1997)e] Hwpw] Fxpe] F
Fo| A AFHEET HPEA | nx= v B
g AN WAEAREE A AFTAAE] 44.50%0
A T F AITI%E F74E AFet 4AF) o] g
35 SRR AFHES] SV FWEAREsol H
ohe] Sxo] wG5E7), AR vRe gad 7
7158 FAAA dolx7] 45 Ho 7|sHeR

RS 4 9le Zlolet AZE:

=
oo ofN 2 N

Hek] FAkre] FNFAEE A, F e AAelA

P

doidz] Al el AAFLE  16.07+12.96%0A

1495+11.9% = W AREES Algslr] dd) vlas)

o FNAAEES Al SO BAXCE fodk 7

A5 Btk ole :HEAL 0] A 1S

A 7 EELDS AT S AABIL Tk

B ATE AMEAY F 2o gishEdde] oHE &
3}

2
e
re
o
i)
i)
Ll
2 O:
=)

o
A,
pe)
rigt
)
)
—_>‘i'1

St ude] o3y} SEEe] &
& 27] A A B= FR=E A=z
FABZI7F HA gdskon, BE oAt
T A, FA doAxriE A7 334
W EAdsA 27 ANE ABHoT
FA3717F AEJL. g5 AFdA= Ao FEH A
= 9 vpHSd] BE Yojxy] F2e] old| B3 A

77} Saslolop & Aolet 47w,

V. d&

B g kst A8 g Atk A
B EYAEAS WS dvp] ) 1893 Y A4
<l 184S

o IHgrkesol @S vA=
o}o

TUANE A, F P A
oA AM7] Al FWAAEEFS sty At vl
S

dojM 7] AlellA A

(p<.05). 3HAIRE, A7 Al W AARES H, &
o2 Ao Al A7) Al AFTAAEL] Aol FW
AAEES Aldstr] A vlaslte] FRkEALE

gk o] A7) Alod|A] FXA Tae UJA
AFoZ Fo3 A= A THp>.05).

2. |vpe] 3R] FbEALeE A, & AlFReHE
H o= A RS Aldslr] H2 vlasted
AR S Aldle 3o dojal7] AloA S0
tee ATAAE] BAHCZE Fo3 71 BA
(p<.05), S0l Fols= ATAAES FAZHCR

rE

lo -llli iy Lo

n



=t Ewe| A 5 e sl A A3 A3
PTK Vol. 13 No. 3  2006.

F3 S HATHP<05).

3. Hup] $xre] IR A, & o
A dojM 7] Al Yel= Hﬁ%&:%&%%%%%*@i
3l7] M7} Blaste] FHHALSES Alds &
2 folsHAl ZAsIATHp<05). AN A Ao
EFWAAREE A, § o2 Aol o
S QoM E EWA RS AldEtr] H Blalske]
THAARE S Aldgh $9f doja7] AlefA X4 3F
e URAR BAFOE Fo3iA= ZUTHP>.05).

& AFAAZ s
Uﬂ, o|2 9l&] #d

AT E=E Hg
QAN FBAEFE

Jﬁarﬂ

JA&ER
sl 29, ALE YL o4 ZW] EREE
o QA 7} RAT. o)

: HE2. ?iu}ﬂl %‘J}Oﬂ/‘i AAASAE

ol &3t AlTHete]  dAF.  digAEsFA.
2000;24:1055-1060.

A7e gk 7Ads]. HepH] $xpe] BeA] A w
Aol & YA A= I Ao st3] A
1999;23:17-23.

o], Hrp] 3Axte] Fwke-Fo] kA AFHIET
HPEA vx= il #g A7 AAtHEa
sk, /\4/\} 1-.14:‘5_5 1997.

ASA, AAY, HEol 5 HEFT &Y &2 A
A %‘01/\1% %Z}(Slt to stand)®] 4. AL
©]8}3] %], 2000;24:850-856.

Baloh RW, Jacobson KM, Enrietto JA, et al. Balance
disorders in older persons: Quantification with
posturography. Otolaryngol Head Neck Surg.
1998;119:89-92.

Bobath B. Adult

Hemiplegia: Evaluation and

treatment. 3rd ed. London, Heinemann Medical
Books Ltd., 1990.

Bohannon RW, Tinti-Wald D. Accuracy of weight—
bearing estimation by stroke versus healthy
subjects. Percept Mot Skills. 1991;72:935-941.

Carr JH, Shepherd RB, Nordholm L, et al
Investigation of a new motor assessment scale
for stroke patients. Phys Ther. 1985;65(2):175-180.

Cheng PT, Liaw MY, Wong MK, et al. The
sit-to-stand movement in stroke patients and its
correlation with falling. Arch Phys Med Rehabil.
1998;79(9):1043-1046.

Davies PM. Right in the Middle: Selective trunk ac-—
tivity in the treatment of adult hemiplegia.
Berlin, Springer Verlag, 1990.

Dickstein R, Nissan M, Pillar T, et al. Foot-ground
pressure pattern of standing hemiplegic patients.
Major characteristics and patterns of improvement.
Phys Ther. 1984,64:19-23.

Engardt M, Ribbe T, Olsson E. Vertical ground re—
action force feedback to enhance stroke patients’
symmetrical body-weight distribution while ris—
ing/sitting down. Scand ] Rehabil Med.
1993;25(1):41-48.

Fleckenstein SJ, Kirby RL, MaclLeod DA. Effect of
limited knee—flexion range on peak hip moments
of force while transferring from sitting to
standing. ] Biomech. 1988;21:915-918.

Geiger RA, Allen JB, O'Keefe ], et al. Balance and
mobility following stroke: Effects of physical
therapy interventions with and without biofeed—
back/force plate training. Phys Ther.
2001;81(4):995-1005.

Hesse S, Schauer M, Malezic M, et al. Quantitative
analysis of rising from a chair in healthy and
hemiparetic subjects. Scand ] Rehabil Med.
1994;26:161-166.

Hirschfeld H, Thorsteinsdottier, Olsson E.
Coordinated ground forces exerted by buttocks
and feet are adequately programmed for weight
transfer during sit-to-stand. ] Neurophysiol.
1999;82(6):3021-3029.



=t Ewe| A 5 e sl A A3 A3
PTK Vol. 13 No. 3  2006.

Kawagoe S, Tajima N, Chosa E. Biomechanical anal—
ysis of effects of foot placement with varying
chair height on the motion of standing up. J
Orthop Sci. 2000;,5(2):124-133.

C, Colby LA. Therapeutic
Foundations and techniques. 2nd ed. Philadelpia,
PA, F.A. Davis Co., 1992.

Kotake T, Dohi N, Kajiwara T, et al. An analysis of
sit-to-stand movements. Arch Phys Med
Rehabil. 1993;74(10):1095-1099.

Maki BE, Holliday PJ, Topper AK. A prospective
study of postural balance and risk of falling in

Kisner Exercise:

an ambulatory and independent  elderly
population. J Gerontol. 1994,49:72-84.

Mauritz KH, Dichgans J, Hufschmidt A. Quantitative
analysis of stance in late cortical cerebellar
atrophy of the anterior lobe and other forms of
cerebellar ataxia. Brain. 1979;102:461-482.

Norre ME. Sensory interaction testing in platform
posturography. ] Laryngol Otol. 1993;107:496-501.

Nuzik S, Lamb R, VanSant A, et al. Sit-to-stand
movement pattern. A Kkinetic study. Phys Ther.
1986,66:1708-1713.

Pai YC, Rogers MW. Speed variation and resultant
joint torques during sit-to-stand. Arch Phys
Med Rehabil. 1991;72:881-885.

Pollock AS, Durward BR, Rowe PJ, et al. What is
balance? Clin Rehabil. 2000;14(4):402-406.

Rode G, Tiliket C, Boisson D. Predominance of pos-—
tural imbalance in left hemiparetic patients.
Scand ] Rehabil Med. 1997;29:11-16.

Schenkman M, Berger RA, Riley PO, et al
Whole-body movements during rising to stand-
ing from sitting. Phys Ther. 1990;70:638-648.

Shepherd RB, Gentile AM. functional relationship be-
tween upper body and lower limb segments.
Hum Move Stud. 1994;13:817.

Shumway-Cook A, Horak FB. Assessing the influence
of sensory interaction of balance. Suggestion
from the field. Phys Ther. 1986;66:1548-1550.

Taub E. Somatosensory differentiation research with

Behavioral

monkeys. In: Psychology in

Rehabilitation Medicine: Clinical —applications.
Baltimore, Williams & Wilkins, 1980:371-401.
Trueblood PR, Walker JM, Perry ], et al. Pelvic ex—
ercise and gait in hemiplegia. Phys Ther.
1989;69(1):18-26.

Wall JC, Turnbull GI. Gait asymmetries in residual
hemiplegia. Arch Phys Med Rehabil.
1986;67:550-553.

= H T 20061 6¥ 8Y
=AML 2006 8¢ 12¢



