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2 L BRI O R AT E R DSRATREN B2 5 2 5
EVIHRFHD D L1fTo 72,

W B &

AMFFE TIIAB VRN AR rp e IR B 25 44 (47~ T8 7%,
FIIAEHG 648 9.0 7%, LUT, FRRMLERE) 2 #e & L7z,
WERE 5 NTC, MR IsER LAEDERRL TEB Y, &
DR OH BE D FTEASITIH L, BERERIIA
MO ERLZBEMCEL b0 L b XTI
HEEGISEEZ 52 2 LN o, BRI
BT % AT L 7 BEAE 2 & O &, BURIE DAL o ik Pk
PEORAE & b OF IWEE 2 S BRI L 7.

W D721, MH e 16 4 (58~79 i, P34
69.0+58 i, LUF, WFHEE) 2R TR 72, R
O MBUCHE AN EEZ G2 2F LT b OH
WIEAVEH T4 2 AT U7 BEAEEE 2 & O, WK
DOPAEE S OF IWERED» SBRI L2 (R D).

ETOBREIHEOHM ENEZHIL, XTHICK
LIAEER) A TERE T2, b, FEBRIELILD
A B EBR AR ER RO KR Z15729 A Tiio 72,

DB

1. BRI PRFE D JEE G B3R & IR R i 223

FREVARFE Tl R R R C TR S &, 207
=R E G620 ETEAD TR 2 —H¢ o8k
THBRVM R & 58, 7 v 7R 100Hz 12 & -
TEATEORKIIHER S (LLF, Fz) & EEFOE)
FEORE A GHI L7z, BB o T i e 9 e 2
GE L, Z O % iR e B & U & R o B
L7z Fiz, RMIZ30EE LX), Bk s
BRI O 2B S8, TX 72508 A7 & R
T2 LR L7z, BRIEFLEHROZEORIELE LT
KWL (Length © BLF, LNG), #VE R (Envelopment
area : LF, ENV), %%y i fi (Rootmean square

area : LT, RMS), x 7ifq /5 1Al K3 (Direction x :
LIF, Dx), vy Btk J5 )i K% (Direction y : BA'F, Dy)
w7, LNGIZHETERILL, ENV & RMS 32
WX ET, Dx RIET, 512 Dy REETENZR
EHAL U7, RIS 1 iR & 4 5 TR B B o B
B, JERIIHED S 45 1 FREESE I I o> B A A Pl L7z,

B AR R S0 BIlE L, 2025 005 30D 5
BHOKRKIO Fz 2% £12, FTioRz A C#ikir
PR QR T A S (LT, fAmsim E5%) %
HHL7-

( TR O A )
X\ o R e+ TR R
B BRI T2 = ;
i=7— % OrER

n=7—% Off%

2. it o OREE (LT, STS BifE) ORREM T
Bty

STS BifE T, BBRE X 2 MDOIRKIFE EICEAOT
Bz —fg oMk, R TRALA 2 SR 72
STS EIfERIRGTHT ORI, ARFab X Ol & b IZHkEAT
fLPRFF & AR D S TR RE LICECE L, MBI I3
90 BEICEE L7z, RIKDSEHHE S 5 X912, D
7B 2 AR L7z, R O S 3R O BT AR £ T
DEIDO110% & L7z (KM2). #RFIENEICL 26
LB ISR EMEZ R L, BfE TR, @k
10 B HREFT 2 & 9 iR L7z, STS BifE A ¥ — NI
HOPHEAE — N L L7

STS Bl O FREM T B S (LUF,  STS R iy
HE) 1, FroXzHeTaElLz.

n( R TR j
| 2 VR + i
STS i Tk = A

i=7—% OkH
n="7—2% Ofi¥

3. 10m HfTAEY— K& Timed “Up & Go” test Dl
E

BATAE = FOiZ, 10m &4f77 A b (DUF, 10m
BAT) AWz WEHBIEA Y — Mg L TV
W24 v=—AFIMF L, ZOBEREHESY 10m & L7
MRBEIA S — PRI, BMEOOEHIZE AKX &
EHITHATRBBL, T—VHETMTRSI4 v %
R 5 FETICETAMEMEZ R by 7 1 v FITTHRE
L7z, BBEOSRTAE = FidlEAE—FE Lz il
UL 3ME L, ZOFHMH%E 10m HATOREME L
7.

Timed “Up & Go” test (LL'F, TUG) d#fllEid Pod-
siadlo 57D FFEIZHE U TIT o 72 W HEIIFEH T &



268 HARSE - $ER¥R & JJOMT Vol. 55, No. 6

ASIS [#]

1 FliEiB X OB ORE 0% E B X ONE #iF
a: STS MIER O BIEBIIGLESAZ R L TH Y, FRIINERETI ChiMl A 2 S 872,
b HE AR RO LB E R L TB Y, EREIAI T VRS2 ¢ Frkar
PLPRFERE & STS BifERE D R M L B EZ R L CTW5b. ASIS; ERilb it d:
JEE OB O AL 2 L IE & LB ORERETT 2R8I 1 akh
JEF G EEAMI 2 & 55 5 Bl RS EIMI F oM £ L, RRIIEIRE
TiA S5 1 B £ Coile kL7

BTH o35 LAY, 3m o472, Hiagsi L,
TIWWRYVEL FTO—BOBEICE T LR 2% L
7z AZ— MEEE, KRRTEHER S 2 S &7
RELE LARE IR L7z, 3mEICRkE L7
RV ENBRHEEOH N Tl S¢72. T—VIidAr
S P X R RRTHRBEEHZ2E D 2 EMSETlERT L L
7o, BATAE = FIRPGEAE = F & L7z, BHEDY
B WA ST U T - BT 72 IRECRMG S 672
RN RE D IN B OF TP ERE DR L L7z, WEREuE
3EE L, 20z TUG OREE L7z

T — S

STS EfERRME MR EIRNT X — & ORI

X 313K % STSEIEROIR ) 7— % &R,
Fz (3858 ORE CIEHAIL L 72 (%BW). STS Bl i
ERF IHICK ST 5720, 2HOEKITFH Sl S
NrBm Fz 2 L7z

g h 90 &

VI O &
ThE O 110%
LA 510 FE

KRN
B2 STS WO MR 2 I - MHORE



HE 5 o AR 2 FoRE 2 O Timed “Up & Go™ test & 10m #4T R ¥ — FIZ5 2 2 8 269

—— ETFFz

120

100
80

60

Fz [%BW]

40

20

t[s]

3 iM% STS BfEED Fz DRERFINZEAL
Fz i RIS, BW 5 (REE

Fz [%BW]

10 1" 12 13 14
t[s]
4 4 Fz % M7z STS BifE o148
1A = STS BifEBtaE DA G K Fz ki 5 100%BW % it 2.
Tel i E TOMIR. 240 5 1 HOR TR S LA AR Fz A%
AR 2R3 E oM. 34 B2 MoK TR SEL
B Fz 399% 75 101% LA 3 % e i £ C oI,

8 1A, STS BIfERIGHR OB Fz (%BW) &l
5 100%BW %8 2 7-fmfil (overshoot) % T
EL, E2MOKTIX, Gz (%BW) 7% overshoot
BOBRMMEZ R E T (X 4), 8 3O T, over-
shoot % 5 Bl 2334 & LAWK Fz (%BW) %%99% 25
101% VIPICIOR 3 2 iefdligai & L7z (5). #FAHIICX
GENHIM O STS FiBfImERZH L, Thzh
STS1 MO FRMA# EH, STS2 HOFRBHIMTESR, STS
3 ORRFH AT RS & L7z,

5 i) g

FRIG PR EE S8 & STSI AH, 2 40, 3 A JFRJAH 4 5
FOBIZITEVELOD 5 1 BLE DB HT &2 17\,
HEAEDVRD SNBA L EILEWKE (Bonferroni
) 2 w7z ERGAICIEEBIRSH (stepwise i) %
fTofz. ZorE, WEEKICIE 10m $&fTE TUG %,
A B 8 BV P RR 0 AT S %, STS1AH, 24, 3
AH O R AT T, Bk 7 A PR FE I 0 LNG, ENV,
RMS, Dx, Dy @M L7:. Ak 5% Kiie L, §
T OMEEEIENTIE SPSS for Windows Ver. 140] (=

102
/ — EEARF:
101 A
g
m
=100 -
&
99 v
98 / Il J
12 13 14

t [s]

5 STS EfED L 3 MO T IR
STS BfED 4 3 MO TR s, ZEAGH Fz (%BW) 2599% 25
101% PAPIZIUR T % ke (RED) & L7z

2= TR TR Tx8Y) #HVTITo 7.
#wo R

L F AL PRFE S STS BhVERE O BRBH T B =

o HARE O i IV AL PRIR O T B =R & STS1 A, 2 44,
SHO THMELROLKTIIAE 2 EIAD LN LD o
7o, WRRERETIE STSIAHE 2 4H (p<0.05), 14H& 34H
(p<0.05) DIBMAMERICHERENRDOOLN, 1HD
TiHs2H - 3ME D STS MBI ESRARE o7z L
2L, BRI E SR L STS BiYERE O BRI ER 0O
140, 240, 3MHOM, 2L SMHOMTIIAEE AT
DONLEhol (F2).

2. FREERED 10m #A4T - TUG ISEE L RIFTER
Fr fR 95 B 0 10m 447 (F=9.805, adj R.=0268, p<
001) & TUG (F=12212, adjR.=0318, p<001) icH
WCHEEICH ST 5 ER AR Sz, 10m BB L O
TUG IZB W, FIBRMHEE T STSI AH o Jfk5 4 47 22 3%
(B=—-0547, B=—0589) AHERIZHFGTAHEKNTH -
7= (F£3, 4).

%z ¥

Fr BRIETE L f bk A PR B X O STS B & it
TEHE X 0 RRMIAT EER IR, STS BEICB VT, &
CIZ2HME 3HDMBMTEREIMK D -7z, 72, 10m
HATE TUGIZH LCTid, STS BIERE o kB I TR T
& % STS1 AH o Jbk o i B 3 D33 S8 IS 5- 9 % BN T
Hovz.

I PR B AL PR & STSEfEE HICEAR L X
VOMEREZRL TV 2, FREEICBWTIEE
ISR SR & STS BYERE 0 & AH T o k8 T I i 5 5
DOHICEBELREZRD L olz. TOZ LR
BT B FRRIBREE, W1 ST BRRE TR A
A5 <, STS BYER TR ER AN — 2R Z
DD —APHELTBY, E620&E0% L kot
720, BEAENPBDON LoD TE BV EERZD.



270 HARRSE - KFEER R

JJOMT Vol. 55, No. 6

F2 MR E ROREREIC B0 2 BRI M AT A & STS R MAT A 1AH - 24H - 3AHO 3 FELLEK

i A STS1A1:B  STS24H:C STS3#H:D Vigiid:a EEpN EZN:a
xHERE (n = 16) 0512+0036 0512+0038 05200051 0527=0.056 F (2,30) = 056 ns ns
FrRREiRE (n=25) 0410+0084 0445+0086 0372+0104 0385+0.090 F (2,48) =541 * % B>C-D*

Means SD, # 0 &L D& 5 —IChLE 5T, £ HEILES : Bonferroni . * @ p < 0.05, ** :p < 0.01.
WG R RREAIRT EEE, STS1 A @ STS MBI 3 140, STS2 Ml @ STS FRMAITT H = 2 A,

STS3 AH : STS MM F=E 3 AH.

3 10m BATIB T B ERG5HT ORG R

r—— FEREEALARH BALERE AR

F=9805 B BERE B
LE#] 41.139 6331 < 0.001
STS1 A DRIP4 T3 — 47194 15071 = 0.547 0.005
Ajusted R? 0.268

R4 TUG BT 2 EMJRIHT ORGH

P FEEEALARE BEALERE A

F=lzzlz B B B
LE#] 47453 7301 < 0.001
STS1 MIORRFMATES  — 56.291 16.108 - 0589 0.002
Ajusted R? 0.318

FrRRETRED STS BIfEIC 3B\ T, STSI AH o il 4 2
FIZ2H, SHOLOXL D IERIIENZ EFRDHLN
7. ToZehs, STSEETIRAMICE VT TR E
HOKE LA SNz KHIZ X % &, STS Bk
TOWMTHE»S/HONS Fz i, BMERBERIC—H, T
R EREAEA L, ZOt%, BT R ERE NS
HELTWA, Fz 3BSTENORIC, REZBTL X
NVOY—=ZHIZET B, ZOHRITHP L, KEZ T
itz b o728, HOMMIEL S, 2 LT STS#fEn
SETEEHITERESITHYT S FZIETSH. INH LD
HEHTRE ST, BEHENLORIIAE LB 2 5 Fz »MER
FTLOBINPELRT VI E, FLTE-7EK&T
REZ T AR T, EANFERELOABEH LTV
AP bod, THEXOMBEEZAEL, Thbh, &
B L&, IEEIE T E &) B O LB % 5
THLEHEHTHLENVW) Z ETHSH. Lomaglio 5 &
LE, WFDoOREECE W CREH TR ERER
R TR I EE LR ERNTH S LR T 5. 72,
Cheng 52 i3T5 5 0ORIEHED Fz 1I2BWT, KK
DY —Z I T ) & BES 2 RetEd D 5 &k XT
W5, PLEOHRESN S, FREHIM EEROM T I STS Bk
eI O T 2 ] L, STS1 AH O FRMHIAT 5 3 T TR
B Kd 2 2 AN S, 2 & 3 TIZREEH
WS LT 2RSS L L E 2 5. FRREHTIE

STS2#H & 3MHDMPFHEHMERIZIHLVETLTNS
CENHLERY, RGN TRIKE TS 2
DR E N Ko T, JBATHFZE? & RIFFE DR H
5, STS BhERE O BB T B3R A2 G35 2 L 1g,
R T B2 3B 0F 2 TR 77 & BB~ Bk AN HE
WTELEEZD.

Fr RIFEIE O i I R 47 38 & STS1AH, 24, 34D
IR T D WU, Fk ARG & STS BifERF O Rk
UM EROMIIAFEEIRD LN o7z, DL
25, Fi Ik AR O SRR AR 1L STS By RE o ki )
WEFRX, ZIZFAEORI LRI ERHLNIINT.
L2 LEEYRHT ORE R 513, R ICB W T
1L SEATARFE O RRFAIAT R T, 10m 247 & TUG D%
BIIERBLSN WS EAVRE S, BFHRELITI 9
ZCIIBE% 8 U OB TSN 3 2 fif 2 {2 9 L2
HrHbbDLEbND. 458, BUHEINA LR R
HAIH LB 2 BB 5 L CERE TR & ML, M4
OB EICNT 27 70 —F b S22 LA, At
M7 bEfeRE L Z 2 SN b THMERDICEHT A L
&, BIERE D OESEB L R EEE T L2012,
BRSO R R E R O 2 M WEMN D B L E
5.

AWFZEI2B VT, TUG B &£ OF 10m #:47 & b 12 STS1
ORI EZRASEOHEEIZHF G T HERE L TRD



HE 5 o AR 2 FoRE 2 O Timed “Up & Go™ test & 10m #4T R ¥ — FIZ5 2 2 8 271

Sz AU, Bk AR O RRAN T IR E B I E)
VERF DRI TR OFIHEES) 7 T I KM TE v &
RARTHRERERY, BTN EEZ D) 2T, BfER
DR T A B RE ) & F8AE & L 72 ST'S JpRsifl fif =8
PHBICHGTLENE 2L b0 LHEEINL. AT
ZEVNTIE, ESBIEREDIR ) Y — 7 il & AR 771%
MELsH L ET2H0%, BIABIEROKKI) Fz0
overshoot ® ¥ — 7 fHIZAATRES) & T ) & BIE L T
WHETEHLDNH 5.

WATE STSEIEIIBIMERZ FAZRELRZ S
EMRTESD. L IT, STSI MHITAAL LD BV ABAT
T A, TR D720 D postural set 2SI % &
& D ITHRATIRED O 2B E T 2 TH 5720, HBAT
ORI 5 STHIANEATT 2 L EOFERB L HLL
TWBEZZONE, O ENOIENY — Y OEN
MHEZBE, STSEED 1 AHIZ 2 HE 3M XY 478
DT 27-200FERE L -7-bDEHENTS. Lo
T, ABIROWRFHTH 5 [1EMEMIRERE RREE IS
VTR © O LBV O R AR AT RE IS
WRELEZL] 1, BESN

KA TRONLBREBACICAT 255 DR

F9E 1 OBRRIE, M TRICHES 22 L 2P
LZERPL N ETHLH. Bz HERTELTHN
KT, KEREE, B, 7514 A Y bORMEL EHRT
b5, Stk MEHMERE L NS ORERE L O
BIELIZOWTE R L, HSHREA A DT % il MGt
LT LEDNDH 5.

20BEIE, No—oTHIER N ZIIEE L7z
W TH 5720, BHHNEPZRREZERED L 9 &
LHWE A L T 5003 HW§ 5 2 e TE AW
CETHDH. RINLEEB N FOIRETH Y, BEDOE
1tz 5 b T HEEiMER SGEBHIFIETH L. Lo
T, SROBRLLZZOOWHE L OREEZRT S S
& TRV A 2 B IR O STS Bl IRE 0 Jk S5 4 A
HAE O EGEZI LN TE LR D 5. Sk
PWEHEIE S T ORGET 5 LED D 5.

853 OBRRIE, THEMERZFER TCO2IHET S5
DEETH 5. HRICBWTORRIEHI MBS L L
TWhRWZ &l SHTICIEEIDS R0 2 ERRETH 5.
ZD7-DHRTIBHTE MR L IER D IT v,
L3, LRI L 20 ) 2 g2 540
EhH 5.

Dk, BRI 25D 00RO R, BRI
TELARPEONZ L ICEHRLED L. VD IHREN
THEAOMERZMRL, FR2HEOTTIHENTES X
T BT &L, FHRED ADLRENZILKT 52 &
HHIE LB AT 9 2 THEHEHIREZLTH
D, T CTHERINLZHEHLET 70— F 12 %»5

HMEFRI) 208 U T 7 R B D R BIC B3 b 0 & |
bhb.

W BRICAEZTI ICH 2D, WV
D)%, ERENEBEE LR ROMERAS TR, VL)
T—vaviAY v T, ERREOEREHER - VY 77—
YaviBAR Ly v 7, OFRERAR ) =y s 0GHEERE, 1
NEYF—=a ViR y v 7, ZERT L XML HMAES
LURY v 7 OERITEEH 2L E T

X B

1) Sackley CM:Falls, sway, and symmetry of weight-
bearing after stroke. Int Disabil Studies 13 : 1—4, 1991.

2) Dickstein R, Nissan M, Pillar T, Scheer D : Foot-ground
pressure pattern of standing hemiplegic patients. Phys
Ther 64 : 19—23, 1984.

3) Eriksrud O, Bohannon RW : Relationship of knee exten-
sion force to independence in sit-to-stand performance in
patients receiving acute rehabilitation. Phys Ther 83:
544—>551, 2003.

4) Eng JJ, Kim CM : Reliability of lower extremity meas-
ures in persons with chronic stroke. Arch Phys Med Reha-
bil 83 : 1138—1144, 2002.

5) Ikai T, Kamikubo T, Takahara I, et al : Dynamic postural
control in patients with hemiparesis. Am J Phys Med Re-
habil 83 : 322—328, 2002.

6) Lomaglio M], Eng JJ:Muscle strength and weight-
bearing symmetry relate to sit-to-stand performance in in-
dividuals with stroke. Gait & Posture 22 : 126—131, 2005.

7) Marigold DS, Eng JJ: The relationship of asymmetric
weight-bearing with postural sway and visual reliance in
stroke. Gait & Posture 23 : 249—255, 2006.

8) Jenssen WG, Bussmann HB, Stam HJ : Determinants of
the Sit-to-Stand Movement: A Review. Phys Ther 82:
866—879, 2002.

9) Podsiadolo D, Richsrdoson S: The timed “Up & Go” : A
test of basic functional mobility for Frail elderly persons. J
Am Geriatr Soc 39 : 142—148, 1991.

10) KHRE - BEMEHBEE O, LHHMEEE O W FE
B AR OB, P s RO, BRERIEINR, 2004, pp
150—211.

11) Lomaglio MJ, Eng JJ:Muscle strength and weight-
bearing symmetry relate to sit-to-stand performance in in-
dividuals with stroke. Gait & Posture 22 : 126—131, 2005.

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

Usifgs2fd P 19.12.7)

BURIEEKSE © T739-2695 HIL T RiEEA 555—36

i 5 T B DR 2 DR AR [ R A R B 2 i 1 2

[IT] g 1

Reprint request :
Takahiro Yamasaki
Department of Physical Therapy, Faculty of Health Sciences,
Hiroshima International University, 555-36, Gakuendali,
Kurose, Higashi-Hiroshima, Hiroshima Prefecture 739-2695,



272 HARSE - KERPREE  JJOMT Vol. 55, No. 6

Japan

THE EFFECT OF THE WEIGHT-BEARING ABILITY OF AFFECTED LOWER EXTREMITY FROM
STANDING POSITION AND SIT-TO-STAND MOTION ON THE TIMED “UP & GO™ TEST AND
10m GAIT SPEED IN CHRONIC STAGE POST-STROKE HEMIPLEGIC ADULTS

Takahiro YAMASAKI", Nobuhiro KITO", Naohiko KANEMURA? and Koichi SHINKODA?

UDepartment of Physical Therapy, Faculty of Health Sciences, Hiroshima International University
YPhysical Therapy and Occupational Sciences, Hiroshima University Graduate School of Health Sciences

The purpose of this study was to determine the influence of weight-bearing ability of the affected leg in the
static upright posture and sit-to-stand (STS) motion on the Timed “Up & Go” test (TUG test) and a gait speed
of 10m in chronic stage post-stroke hemiplegic adults. Twenty-five chronic stage hemiplegic adults (n=25, S
group) who had suffered a stroke over a year ago and 16 healthy subjects of the same age (n=16, C group)
stood still and performed STS motion on two force plates, and weight-bearing asymmetry was calculated from
the vertical ground reaction forces. In addition, two force plates were used to obtain the center of pressure tra-
jectory path in the static upright posture.. STS motion was divided into three phases and the weight-bearing
asymmetry was calculated for each phase. The timed “Up & Go” test and 10m gait speed test were adopted as
indices of gait ability. As a result, weight bearing asymmetry was significantly lower in the S group than that of
the C group in standing still and sit-to-stand motion. In the S group, there was no significant relationship be-
tween static upright posture and sit-to-stand motion weight-bearing asymmetry. In multiple regression analysis
of the S group, it was found that the loading ratio of the affected lower extremity in the first phase of STS mo-
tion was a contributing factor to both the TUG test (F=12.212, adj R*=0.318, = —0.547, p<0.01) and 10m gait
speed (F=9.805, adj R*=0.268, = —0.589, p<0.01). In conclusion, it was suggested that it is important to in-
crease the load on the affected lower extremity through physical therapy by means of a given motion in order
to improve its function in our daily activities.




