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ITole. ZORR, WA T b — AR LB L CTEET ¥ b A TH S Berg Balance
Scale IZZ(LZ B o 7o, ZIRT U M L Th DEHANINL & IEREAIRERERRED
FEREAIFTELL, 3 X O Functional Ambulation Category 238 ElZm b L7z, FIEF 10N
MEBEEBREICBITAMEY = v PEAWEIERRERA~D U —F 88 1L, FEREM~DIR
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b4 Ifl. % % % (Cerebral Vascular Accident:  FEFRI I BRI

CVA)BE 1 LEBF LR R E, (Rertine ‘
P o IR M RE IR e E OB AERICER L
TN T CRARADMET T 5. CVA BEIZE
I BINNLNT  RAREINCET D L E 2 —Ti,
F K EBBRE S O T I LS (X )23
fiNT o ABEOEBERMEE L TIRALONT
VW5 (Geurts etal.,2005)" *’. CVA BREFIZEIT DL
MO R EBBIRE /1R PR LS, AT HE
HRERE Y X 71T % (Szopa et al., 2017;
Cheng et al., 1998)*¢’ ) 7=, CVA BEIIXIT 5
HERIECIIRERMNOUET REMBO CE
ERFETH 5.

CVA BEI\ZxHT ARG REBERENIOLELHO L LI AOREITHAIND 2, 72
MNTH BJEF L (Center of pressure: COP) & FHWZARRH 7 4 — KN 7 OMim &2 v -
HEICBET 2RIREN TS, Ustinova 6 (2001) *°01%, 124E#] CVA BEITKT 2
COP OD|REM T 4 — RNy 7 ZHWI AL, FERAFMEESEOSECERE L EM & m X
HDZLEERHLE. 512 Auin 5(2012)% 1%, RIERK 7 F=7F2090E Lo @MY CVA BF
2t U CHRRREAR Ot 2 AW I R ER B S 21TV, W% OFFFIE L T o8 & g
L THREBRIDOMEEC N T VA, BITAE - FREE LI LE2RE L. 20X 91
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MG REBEEE ORICBET 2 |EIL, ML NT O RAPEBNRE LB O BE
MBEELIELDONEL, ZOEBBEAI~DOEKREBENZEL TV 5.

—7 Kiyota 5(2011)' "’ 1%, FJiEf% 3 WRILIN O CVA BEZ KL L LT, HIRIDNL &
5 [E B DONIHLD COP #&HAIL, [E%k% B D Z &2 COP A IERIEMAI~MRER L 2> > BhEA
INEL 2B T e HHE L-, Zhit, BIERS CVA BE DN ~EIS T 51858 Tl FFk
HAITCORBHIENBEE THHZ LE BT HHDTHS. F£72 Genthon H(2008)' > 1%,
FIEHAK 3 A D CVA BE L FmMnREOREE xR & L-BIEMRICBW T, CVA &
FHONANLIZEBIT B COP RBIL, FREA TR E Ofie & ik U CIEREMI Tl TR &
Mol=Z xR LT, 2070 CVA BEIZBIT AL NT  ADOAREZEMEL, BB T
OWHREREE LY bie LA, FEMMM TROEEREZEIE IRADKIMIL > TELEIN
BEEZOND. UTE, EERTEF O/ IERN I O AT B BB MR AT BERS 1 XU o hr
BEXRTHZ ENMmEINT (Yeoetal, 2013) °». [FRKILmEAMEICERE T1TT 5
(RER., 2009) *" 72, CVA BEO—IKMCEER ~D X 2 — 1%, FREMALE FRICZ
B OELHIHENLIE TS LWREMENHD L EZOND. TNE TS L, X
SEFH CVA BT 2 BFPREIE T, BRI OEERERE OUGEIT N2 T, FEREMTO
KRHEHZ TR BHICERT D L0, ATV RADHBICRELSFETIHEEZD
ns.

CVA BEIZFFHAR ERHIEEE D 1 5 Th D Pusher BLE T, FREMA~DERLOME X
& FERREARE TR OB T2 & b AE E7ER & U (Davies., 1985) °,  FERRELHI 7]~
DOEEBENHIR Z 4 ADL 7] EOFHERT £ 72 % (Babyar et al., 2008) . —F5 THIER
#1 CVA & T, Pusher BIG0D X 5 R RBBERZWVIC 23030 63, MAIZBIT 5
FERH~DOEEBEBN A+ 5K D THT ADL BREEZ: Z 2380, 1115 (2008,
2009)2°)* VX, EAE ISR D SR IIREFE IRV I Z %O ETo RIEF
D EERHLA G AR S, & 512 CVA BE IRV CTIERTE 7 Ok K BB B & ik
REFDIHENDHZ EEHE L. 2L, FEERNA~OAR ZEXICTEZ &
T HE Y S ER L AEN O RAFRETH Y, CVA BEOMHFREREMEIZD
IGCHTEDAEMRHD EB2 N5,

U bDZ L2835 &, FIERY CVA BE T TIIIEREMC O L& HIHH S #2157
ENTWBITH 20 63, FEREET A ~OREBEHEICET 2 WA IT R0, 51,
SFEREN Y OEREAZE R USRI E OB A RS DR INRENTND
0, G ~OERE B35 B SALHRE O EITH 6 TR,

Z T, AMROBRIE, FBIERS CVA BEFICKIT 25 D = » U % AV 7= JERRE R~
DY —FHEED, ST U ZARBEREANCRIETHRICE L TT v ¥ b5 % A
WCRRGET D & & LT,
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AL, FHIE 2 ERIL LT v F MEERBRIC X 5 THEOKRETTH Y, CONSORT
7 B (Altan et al., 2001; Boutron et al. ,2008)"’ * |ZFESW\TITh 72, SINE ORI EEAET,

PIFERK I B R E B, RAE 30 H LA, 7> k ERZE, 20 bl b, AFF &, MRERNZ
ELTWD, il - S AR R & 7= TR - JERSREN 2y, — IV TEEFRE 2 7R

%, XF7 U COSIARFED 30 LA ERTRE & L7z, BROVEHEY, EEESCKIIER LY
W2 XD R ERR S R EE, M RBCRAER AT D, HEMERIC L VRREOZI T R EE,

BEPRZ, CEIZLARENHF LN o lcE & Lic. AL, WBEESKRFEHEER
v F—MEMBEERRCEKRES 17164 L ERRFERROMELZ 2MBALEB2KRES
18034) DRI FESWTHAT I N, EHIL, NV U R EF] B TAEZJLET S
EERZCICE T 2 mEfEEH) #85F L CER L, FFESMANI TR TOSMEICLELH
W 21TV, EEICTRIBA2G7. AR, FRERANCKEREEREREY MY
— 27 (University hospital Medical information Network : UMIN)Z & iR 5k O g%
& : UMIN000032088) S 7=

2. S AMEEERIL

SMBIIBD A ENTH, T X AN AEL DT b — L BHZE Y i b
(" 2). T F2bDHIET, MAREE I b a—ABHOBMERNRAELRD X527
2y T AMEERA U, A RIEERBEE 134 RIMLERBIEE & b~ TR
MA~OEREBBRENDHIR 4D Z EMNMEIN TV S Gshi et al., 2011)' 728, 77 k
NA~DEBERNRIZTHZ 2B LE LT, AAKBCEERIBEBRE ORI EEETY
—IZ72B X ICHREBMTEILEITo/. ZU X ARINOAERITT vy 7 YA X 4 OFIY
\7#&(ABAB, BABA, AABB, BBAA, ABBA, BAAB o 6 fiff : A I3/P AR, Bix= b
a— LB ZERL L, HREE W T RBCEERIBISRSE & A KM EERIBERE I Th
WA L. R EFIISINE OBV A%, Bl HTHEYFICEFHTEEELE. 20
%, B0 HF RS IIRER R ERANOR D (R HEI (B2 MR L, RS
WE L7z, 518, FRAREFIINABEZICE ) T BHEE2 (RN AZRE L. FHHHEY
B, BIVMIBERS INRh) 0T,
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FRAAREIIBEAR T IC LI-Sifr & L, FERREBMIBEEZ 90° ST L7z, 20, Z4
P& B LB~ OB EMITFF T U7, Al REVNICHERRBRI~D R K Y —F#E 21T\, B
BARA L NEHER L. TORA L MIREFEOFELZREL ) —FEOREH L L7z (K
34). BurHAEIL TEERA » FETRRKBFEMIZLTCFIW. ) L L. 3bIZ, F#
DEFEPCRE 722 & O REENEOBS L & KB ME CEER —E LT 5720 [F2HIETER



WENOEZEINTLIICLTTRFIV. FE2RLIZER, EAVTIANDORBE FTT5Z L%
LBRWTTFEV. | LHuR L. EREMA~D) —FHE L 1 BOMTAIZSE 1 v M30
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20Hz ThD. ZHNLE, SR Y7 hEeva v RBER EICBO TR THEL K 10em BV
ToPuE SR L OF, 2m ATH O BIEY & ER S 30 B REIEHN L 7-(de Haart et al., 2004)
YO HURNRRIL TRTAFICH 2 BEWZ BT 30 MR X<ENTITE-o TRV &L
= /BonET— 2 O R (em), EFEHECem®), FEMREARER (W EFEL L. &
KT R BB BNRRE I L FRLAL) © FERREAR & 5 NIRRT [~ O KIK BB 21T 0
¥, REBB% 10 B2 0LESE{RF S z(Ishiet al., 2011)'®. FURARIE, [Rxto
EAFENRVREICWRERRVAEAZBB I ETCTFIV. ZTOBRICHEBIIRE FATICRD
EOICLTFEW &L BonT —4 05 10 BEERRRE ORI (cm), BENHlF
(%), Z2EM LA X5, BtaHASBENMA~D COP Ml i K& EhHERE(cm) % &
U7z, iR 2 BTV, 2EOFEEZEZT Y N ass LCERA L. Ruhe 5(2010)*
"DYARTIT A v 7 L Ea2—TiE, MALGEREIZRIT D COP DHIE L 2~7 R DOFRAT TEHE
HERTFOND Z ENRESNTWD., KFRTIE, LB BIERHOSINE ThH o727,
TREMET BKr B8 L CRIEROKER R TH 5 2B EFMA L.

IEENEAE - BE /I FEIEIE Stroke Impairment Assessment Set(SIAS)(Tsuji et al., 2001)*®’,
Trunk Control Test(TCT)(Collinetal., 1990)¢’, Trunk Impairment Scale(TIS)(Verheyden et
al.,2004)°°’, Functional Ambulation Category(FAC)(Holden et al., 1984)' °’, Functional
Independence Measure 3EE)ZE H (FIM-motor)(Linacre et al., 1994)' ¢’ & L7-. SIAS T4
H OB Ch v, EBMBECEIEE, SRMEREE R & GFHER 0~T76 TR
ftL, REDEVE BRI REEETHD Z &2 Y. TCT IIFRBAI~OEIR Y, FERREM~
DEIRY, WML DEE ENY, EA{RFFO 4 SOEBENOHERR IS, KFHEAIX 3 B
BECTE R S 0~100 DEFHRT, RED E W BT EEEE 2R3, TIS IXEAL T v
A2 DX RECIAEENEL M T 5. FRAENL T 2 2(0~T R), BIREALNZ > 2(0~10
R, g OBREO0~6 R D 3EANLHEK NS, BFF 0~23 R CTRENE VR BAF72
RErtRE 2 . FAC 1XBEOBHITRRAZFTMT 2. HMTHBEOFEII 1D OT, It
BY OB 2 R TR 5. mEUT 0GB T AR AN ~5 R GEAR B S) CRfli L, AEd 2
RA4f 72531788 1 % 3. FIM-motor IX B & 415758 (Activity of Daily Living : ADL) % ¥
5. AFt IBEAEHY, FHEA 1~7, AFF 13~91 THEL SN, RED VR RAFZ
ADL %77,

5. SiatfEdT

BHEOR—RATA NZBITDEBERFEE T 7 M2, FISORNERE & A RRE
ERAWTCHELZ., 77U AT 1 BEONARBOE(LEEZEH L, Wm0 (E&Esxt
RPNt REERAWTHGELT-. 61, EFET v A0 BBS L W#EROE(LEICH
BEEZBDEZZRT T N HLELT, BRI AN ARIEOLEZ IS0 H 5 t EL
FAWTHEE L=, #at> 7 ML IBM SPSS Statistics 24 Z#fEH L, A HE KL 5% & L7z



m. #R
20184E5 H 9 Havb 2018 =L BEEMN

{E 12 );J 12 A i‘fc: 429 }\ fl\)\ﬁ(n:lO) avhk El—)l/ﬁ(n:m) S E]
@%%ﬁmd% i@pyﬁﬁzgjx FE(E) 70.0+8.1 63.7+9.0 0.118

A@$%#ﬁ@ AER, ST A
BB : 6 BilEE : 5

3 = D — ) Y 1
Ho=1DL = bnm /Ei el Lt - 4 A 0.653
(m=1DIZE Y i S 7. ‘ '
ABED 10 ALz hm—L R cl i 0.178
FED 10 A3 Rl R S

Rl + +
REBERE A R T MEFHMEFE  11.7+6.2 13.0%6.1 0.643

N LD ZEZE L (K2). X"—2T7A4 L TOBERMEEZR 1IIRT. XR—RXT74
TOHEE, MR, HA, BEM, WEEFHIR B ICHER TEBEER Lol "= T4
RED T 7 b A1 ST FEFREAN e AR 7 R RS EhRR R > COP IS i KIS BhEEREIC A B 2D
=, FOMOT T NI ACEEEX R T

®2 BT INHLEE(E

A AEE(n=10) ay ka—iLE(n=10)
AWNCD] N A% Z8 A AE AN ZIE P&
<FETIRHL>

BBS 344+121  41.6+109  7.2+37 39.0+135  46.2+10.4  7.2+4.4 1.000
<STRTIRHL>
RERLNL

#weah&(cm) 22.7+128  19.1+83 -3.5+9.3 240+155  227+180  -1.3%7.2 0.555

R EE(cm?) 53%55 2.6+2.0 -2.7+4.4 3.8+37 3.5%4.4 -0.3+2.8 0.176

FERRBAAITTER LE (%) 52.6+7.9 58.4+10.9  5.8%6.0 56.0+13.0  53.7+11.9  -2.4+6.6 0.009
BRI AR A RERES

Engh(cm) 12.3%5.2 11.1+3.3 -1.2+45 12.0+3.8 12.1+3.3 0.2+3.9 0.475

FERRFE AT B b (%) 72.9+8.4 81.7+5.0 8.8+4.6 79.2+8.3 78.6+9.9 -0.5+7.6 0.004

COP3ERRERI R A ENEEEE(cm) 3.9+ 1.6 5.6+2.3 1.6+1.7 5.7+1.2 5.8+1.9 0.1+1.2 0.035
BRI AR S REEE

fEBh&(cm) 13.2+3.6 13.0£3.2 -0.2+3.4 13.0+4.1 13.4£5.6 0.4+5.8 0.801

FRERITT & (%) 64.3+16.9 70.9+14.8 6.6+8.6 73.8%145 78.3+9.6 46+9.7 0.636

COPRRERIE AN EHE(cm) 4.8+1.6 6.0x1.8 1.2%20 6.2+1.6 59+1.5 -0.3%1.1 0.053
SIAS 59.2+7.6 61.3%7.7 2.1+2.0 61.1+8.3 63.0+7.7 1.9%23 0.836
TCT 779174  83.1%123  52+11.0 80.7+18.4  87.1%51 6.4+6.8 0.772
TIS 17.0+3.0 19.2+1.0 22+13 18.0+£4.7 19.1+1.1 1.1£15 0.101
FAC 2.2+0.6 3.0+0.8 0.8+0.4 2.6+0.7 2.9%0.9 0.3+05 0.024
FIM-motor 54.2+16.4 64.5+5.7 10.3+£8.3 62.6+16.7 70.1£5.1 7.5+5.9 0.397

*1 3y bO—LEELIBTDIRETS



KT NI LONAFIROMBEEECEEZR 28T, EET U NI A THD BBS 1TEiEE
EBINMADRIR THERICHE LD, MR CHEOREICEREAII o, ZRT U
N AT, BOEBRRE O CRERINL O FEREMIATEL, F X OFERE AR KA 5 (K B
BER-ED FEREMIATEL & COP Il 5 e KIS BIIRREIZBE L T, /TR CHABITE EIC
mELP<0.05), 2 e —LHEIAEEZZDT, MHOLLEICAEREEZEZRD L
(P<0.05) (X 7). Z OO BE-LBERAEOE BICHEH CABEIZ 2o 7. HEEhEE
JIFEIED FAC 1%, I AR THABED A BICSE L(P<0.05), MEEH CREOREICH
BEZRDT-(P<0.05) (K 7). —HFT, SIAS, TCT, TIS, FIM-motor DZ At &I mEEH T
HERZITIRD 2o 7.
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Walker 5(2000)° 1%, FER A 20 AT OZ2MH CVA BHF 46 A2 xR E L TEF D
PERIEZZT 28, 30 OB CME T 0 2ROV CRRER SR EBEI O T
AFEEBMTIT 78, HEPOLICKDHRENZR T 4 — KRy 7 2R T v 2 HE
ZBIMTITo BB T L, BBS OSXEOREICEHTEN eholmZ L 2WE L.
ZOWETIE, B CVA BEFIZBWTITBREEN K E W20, ST v ADEIES
ZHEHTDIITBEEONATHLSThoTm EER LTV A. 61, BEZFHICBIT
2 IEBRE O SEIIRIER 2~3 BEHNEETH D Z BRI TSR, 2017 4. A4
ROSMEFIXFEEFA 2 BREAZ THY, EBHREOKEBEPRELGONIFHTHS.
BBS I3 FAC & 13872 v 387 ©EOBSTHIBIE O AN TE =0, FEREMA TR DES
FIE X v bie L A EBIE: & OMEEREE OEIE 2 BBS ODSEICKRE S B ERIT L &
Bz bl 51T, mEEE HICIEREMA~OEREBEZEL TV D &V ) R TIERIRDOS
BT DD, NABTRERRENZDREZRD R oTZbD LB N5,

2. fIFY = L BIERERA~OREBERES & FAC ~D2h %

SATHFZE CIIERNE B80T B SIAHE 137 Otk Ol oo @ [ 0 2 A LR 5 1A
~Maf S, I OICHIBEFRICB W IR RBELBBRA LRI 2028 H 5 2 L 2+ #
HLTWAL 6., 20082009)*°) ). X512, Fujino 5(2016)' V) IxAMEH CVA B3 30
N&EXR L LT, EALZI T 2 FREMN & FERRER~O R EREME 2, FEREMIR 10°
% F U7 & ARKER R C1T D 2 BRI, FERREINY 10° 26 b L7- B CIT o 72 BEIC
BWTEMAGAEBBRANVAEICKE L2 L 2WE L. RIS L I 3ALIE R 5
HLODOIEMHEMEZE ETH LNV RTEHFEAKTHE. Zhbnd, RFERONABHILBNT
bR TEBRO IR 131G b, ERHLAI~OfFERE 23 M E L L b/, COP
R I KRB ENEEREICBI L CHABZERD TN E L0000, R—25 (4 L OBSTHE
EEBODTCNDBED, NTAILLDIIRTHD LITERTER20.

FAC 1354THiBhE ORI AIREZRFEM R 77—V Th 5. Z D= BEEO EENFREBE X
4 B ol CREAANT I OMRFE R ATRE L 205 L7223 - TAMIZE T FAC ICENH R
ITRREAR OBERI], 72 BIEREAI DS L B 2 b D, SATRIC—AI TR AR Y
7201 1E, BOERAMA~BE S LERDHDH. TO7D, It ARETIIIEREA~DKE
BEIRE N YE L-Z & THEM TR OIRY B LRES L R 0 BTRANBSNE L L 5%
b,

Mohapatra 5(2012)' ) 132 CVA BE 11 BICGRER 14.7 ) &x4 & LT, FEkE
IR ER~ 0.6cm DA >V —)LEFHFA L CEHFEEEZTo 81T, @FOBRFRELZIT -
BE L L C, BRERIOMER ETHENE E L2 & 28 Lz, 2O ABFRITFERR
B 2% L U TR L AR CTd B3, FRELMAIOF BRI U 7= #E RITARFIE &
IIRADZ &2 RLTWA. ZOHH & LT Mohapatra & DAFZE TIES MNE 2B 0T A



RETHY, NOREIN CORMBEMORERN 5% RM CThHo7zZ L2vh, ABG & b
L THINE IXHEBIEIE T &b 0 SOARTD G IR ~NMAERMRA L T a2 e 1 D0E
REEBEZBND.

3. AFRDOMRR

AMFRIIIRADRZHD. 1 DBIES o TAEBN/ NN ETh D, BINAAE, FRHEEN
BRL S INEMBNNE L 720, — AL FTREME MRV RTREME DN B D . I BT, Y v T VER
INENWZ L TR—RT A URICHEBM CHEEEZRDLET U MWL o7. 2 28137+
=T v TMENTNRNIETHD. TOOHELRIRITAONRICE L TIXHA S
T2,

V.

FAERH CVA BHE| ﬂ#é@ﬁﬁ://%ﬁﬁbt# R ~DSIAL Y — 08 1, &
#iue#ﬁﬁMWE@ R OIEFREMIATEL, BXOSTREAZMESE D Z EAVR
B hi-. —5T, $ﬁ*i%ﬁ$%cwx$% EREZYTTRY, FEHLED CVA &
%KLmﬁgéwEQm@K%ﬁ%é.@@%%5wm@@ﬁm@%ﬁmﬁwrmﬁﬁ@
~OUREBBREAVEE THSH. I HIC, FIERMTEBREOYEN K BH O L DRHT
HDI=%, FERREMA~OREBENHE 1N X TR TRk 2 B FRE OEE 223
HEEZHATAZ ERBOTCEETHD Z L IIHD THFAL TR E\. AFE/ERE R
gl LT, SHRITEFBEZIEC LEBRE 2 COEREEMNIC L 2RiTE2 LT LERD
5.
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[Abstract]

[Background and aims]

Lateral weight shifting is an important factor related to walking ability and risk of
falling in patients with stroke. Patients with acute stroke demonstrate a deficiency in
shifting their weight to the nonparetic side. It was reported that the center of foot
pressure is displaced forward after a standing exercise on an upward slope. However, the
effects of standing weight-shifting exercise to the nonparetic side in acute stroke are
unclear. The purpose of this study was to clarify whether standing reaching exercise to
the nonparetic side on a lateral wedge affects the standing balance and gait ability of
patients with acute stroke.

[Methods]

This study was an assessor-blinded, randomized controlled trial. Participants were
randomly assigned to the experimental group or the control group. The intervention was
lateral reaching exercise to the nonparetic side in a standing position, with the
nonparetic side on a lateral wedge that is 5° elevated from the flat plane. Reaching
exercise was conducted 30 times per day, 5 days per week. The main outcome was the
Berg Balance Scale (BBS) score. The secondary outcomes were force-platform data,
Trunk Control Test, Trunk Impairment Scale, Functional Ambulation Category (FAC),
and Functional Independent Measure-motor.

[Results]

Both groups showed significant improvement after the intervention in the BBS score;
however, there were no significant differences between groups. The lateral weight-
shifting capacity to the nonparetic side and the FAC changes were significantly higher
in the experimental group than in controls (p < 0.05). The other outcomes were not
significantly different between the 2 groups.

[Conclusion]

Our results suggest that standing reaching exercise to the nonparetic side on a lateral
wedge may improve the lateral weight-shifting capacity and gait ability of patients with

acute stroke.

[Key words]

Stroke, Reaching exercise to nonparetic side, Lateral wedge, Standing balance, Gait

ability
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