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Relationship Between the Ability of One-leg Standing and Gait in Patients with
Osteoarthritic of the Knee
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The purpose of this study was to examine a relationship between the ability of one-leg standing and gait. 26 cases (4
men and 22women with the mean age of 70+5.6 years) with osteoarthritic of the knee were analyzed. They were
divided into group A and group B, according to the one-leg standing ability. Group B included 15 patients, who could
stand on one leg standing for 10 seconds or more. Group A included 11 patients who could not keep one-leg standing
for 10 seconds. 19 age-matched healthy elderly peoples were also analyzed, as a control group. The average values of
stride length, cadence, gait speed, breaking force and driving force in group A were smaller than those in group B and
those in the control group. On the other hand, the percentage of double-support time of patient in group A was larger
than that of those in group B and those in the control group. The patients with osteoarthritic of the knee who could not
keep one-leg standing for 10 seconds showed severely disturbed gait in various gait parameters.

Keywords : Osteoarthritic of the knee , Ability of one-leg standing , Gait ability

1. [FL®IC (0, RTEMGE R I E, R R & D1E A

CHIMEDIT D BETH D, TORNPTY, HITHE

IICHERRBIEE (BLF, FROALBET) HBHE O NaiHii+ 2 Z &id, BEERIELICE > THREART
(1] FHHERE A B



bz M BAETE B O RIS RE ) & A TRE ) 00 B

KizHHDO—>TH DY EEZ LD,

LU, BTN 2 EEMICEHME 5 720121,
BERERRRCHE LRGN LEL SNDY B,
FERERLES T, RRERDEWELIRE0RT T ik
DR WERE T HHTRE ) 25 M L 72T v 7e 572
W, T, HERIEEAL S 7R S 7 7 ST A BE
J1 L BRI AATRE ) & OB EME A RETT 5 2 LT
RN RERIEVWEEZLNS, Lirb, FIH
SEALLE, PR E LTRSS HELELTEBY, < oif
JETHMRNT AFME LTHRATHDL E S
T3~ Nz, FENIALIE E DRk
THEEICITO ZENFEETH Y, rFrRpf 2 5H
T5ZETERIELLLT W E W B Z R > T\ 5,

ZD XD I IRSIALRE ) L By 7R SIALRE S &
OREMEIZ DWW TIE, @Y B L O Ekng
R M R D RN E R S R Byt 1 i
BARSNDD, BOABEZXISR L LT
<, FMISZALaE ) &R TEE ) & OB & W fe L
L7281 72 0,

ZZTAEL, B oA BEERRIZ, FIMSNI{IHE
TR & OBENEZ T L, FREVIRNAAL N T
ARES] E B ZRARTRE ) & DR Z AL N5 2 &
& B E 21T - 7,

2. ®H

KT, HIRPEIC ABTH DREOAEE 2644 T, il
1Z70+5. 6%, HIE1%149.8+6.4cmThH->7-, Wik
X, BEds, L4 Th Y, Al L ELmAE
BT T oz, £, BIEARNIZIE T
DIEEZH S ROREROBEE S E 194 4 2 b
o—/REE Lo, WRRIZEMESS, Zotk164h, 4Filn

R1 ARE DM

SR At - R
BOAE? TOO £ 5.0 i 22
fRNEEE 644 £ 5.1 3: 18

1363.8+5. 1%, HE1%153.6+6.2cmTh -7 (F#
) o TRTOREEFITHILOFA Z 712170,
HELCTH B o7 ECTHFEH IO RE 2 157-,

3. A&

3.1 FRHISLGIAE AT

R SIALORFR T, Sl H 2R & LIeafge <
PR ATRE 70 SRR RRTIL LORD 2> B 30FD I #£ & S AL T
%Y D80 g8 SEIOKREDFEOARETH Y, 70
WAEBIZLER CTHD Z ELHIRIZTIONME L,
RENIRFICHEETHREFEOMLE L LT,

Z LT, ZOHMISAALRER DS LORDIE] FTRE DN 2 %
FISIATRE S & LT, MOABREHB I Na Y bu—
JVEEICREM U7z, BOABRE L, LV EEEOSW
ME Uiz, 268095 H16410%, 1080 O HINIAL R
BN TH 720, 114 IL108 [ D Fr ISR $F
DARARETH 572, T LD 114 DBOAERSE %2 A
SN ETRERE (AR, AREER&ET) , 164 & FHISZ
ALATRERE (BAF, BREEEWET) L O2BEZH T 7,
a hue—E (BUF, CHEIRT) 1BV THIHE
FEOFL AT > 725558, 194 2FINTRETH -T2
(%2) .

=2 A&

ERERE » AR

TR {n=11)
BoAR:
{n=26)

FRE(E » BB

il {n=15)
s » GBS
{n=19) {n=19}

XN

3.2 HITRENETHE

HATRES IR, IRE)GH R O =R e B AT 4L
, BT E T o7z, BT AT A
1L, R DEF Kistlerttfl) 2J& 1 BMALE R
—Y )3 v a—&—KOELITE SYSTEM (BTStt

H Motion Analyser , ver.5.4) &5,



UEEXE SE PN S TS

MAEFENIZKIOmDBRITRERE L, EOLELHD
BER LOVRFEIC M 2 BT 2, §H4 BDORIMRA K
DAREEMCCDI AT EHEE LT, £OHFRITIK
WKt A O FECE AT 65 K5 ICEEL
7= (X1) .

CCDirAZ

'
=

@ " AR TREET

N7

EREIIRY
=1

BATHERE, EEh A RHE Lo X 5 s 1o KkE
ER ST, MEEOFINREN ~— I — %54,
AT E R, Kis+, BEPIEISMAIARR, MR, 5
e B BRI AR 6 T TR 2 I ETE T T, EkdaliiaE L
I ETHHRB T2 S, Vo7V T2 A L%
20msec & L7z,

INEVRNTARE, B, 7147 A, BT

A= F, WSRO R REREERN 2 R L,

ARTA4 RE, BRIE, SMERO~—I—2b, Fiz
BT A B — RIcoOWTIE, BlED~—7— 75”5;%&'4
L7, WMEZRRIRIC WL, —STEMICE

LW R OB 2 Lz,
F TR L7 fE % LRI H W e,

M2 KRRAFTEES

— 7

AbrTA FEL;‘FE’

1k 23~28 EH (2009)

FIIRBCHEIZ R K0 #IE) ), BREY ) O e KA
EMERM U, W), BRSO KRMEE, Z
ENFymin, Fymax& U (X2) , HEICHWAT-

\ZARE CBR L 72 % Fymin/w, Fymax/w& L7z,

F 72y ) I K OBRE ) 0 SiFE I
§ FyBreakingForce dt, § FyDrivingForce dt& L
THEHL (¥2) , HEICHWD -, (KE & REH
Tk L7235 S48 A FyBreakingForce dt/wt,

{ FyDrivingForce dt/wté& L7-,

Z OBATHHT D B B AT RE R FRRE A 1 & S )
FHIR AT D IR IIRIR Ry > DA T il 8 /) ds &
OBREN ] D &2 B THE I DFEIE L Lz, CREZEBW
THEERO T 7 b a2V TR 21T - 72,

3.3 HREHERAT

FEtTIEL, SR OEEEOZDORE % — It
BLE DS BHONTRB LN T AH L - U Y Z2REEH
WC, FEEMAIA EKHEIXE Yo A & LTz,

4. #ER
AT RE S Rl D 1R ) BRBE LK - O RT3 T,
x3 FrfEEMEFORR
AR B c#®
ANAEE 479 6148 63.3
(%) L 1
== |
fLE
i 121 105 6.2
{om) | [ |
Ll *
b AELR, 818 1099 1205
e —
oK
B K 5. 509 59.7
e ———
ik
P Ao B 3.4 209 18.0
(%3 || | |

ok < 0,08, k<001, s p<0.001)



bz M BAETE B O RIS RE ) & A TRE ) 00 B

ARTA FRIZENZEINARAT. 9211.2%, BEE
61.8+12.4%, C#£63.3+10.1% Tdh -7z, AT
A4 RRIZOWTIZAREE BRE, AREE CREE ORI
BEBRELZRD, ARIMO2BE LD 5T,
LU BREE CREE ORICITA B R ZTRO R Do
7=

BT FNFIVAREL2. 1+5. 0cm, BEEL0.5+
1.3cm, CHf6.9£3.6cmTH -7z, AREEBREED
BHCIXAERZTRO 2N bL00, BEEECHEE, A
FEE CHEL OICHERZEZZED, BOMEF T
TUA F_R—2A &5 LT,

TFA T AZDONTIE, FNEIAREST. 8%
17.9steps/min, B#£109.9%16. Tsteps/min, CHEE
120. 6116. 2steps/min Tdh > 7=, 3OO THE
RFETT S, CHE, BEE, ARFONEIZRED L7z,

BATAE — RIZZEN LN ARESS. 1£13. 0m/min,
B#£50.9+12. 5m/min, CH#ESI. 7£12.0m/minTH
D, 3ODHBAETTHEREZRD, SMTAE—
RNi%, CHE, B#E, ABEOIAICHEICHD L,

i R SR T 2 N ARES6. 4£17. 9%, BEE
20.9%5.3%, CHE19.014.4% Th-o7-, ARELB
B, AL CHELOMICAERZEZRD, AREIIM
D2RENZ AT SRR R L T2, BEE
ECREL DIICITAERETRD ooz (R3) .

x4 BEFNFHRFOER

AZS B CE
) 49 -10.2 -13.0
(Fyming/w) II- | . q
*
BRgh sy 64 124 15.1
(Fyman/v)
I |
*
HEhy T =5 =52 69
{ § FyEF dt/w)
—r— |
¥
EEdhhaE 33 6.6 2.1
{ § FyDF dt/wt) I | | |
*
*
{derp<0.05)

HATREJTRHM O IEE) /7 F R R - D5 R ITRAUTR
9, B OB REE, ARE6.9+2.9%, BRE-
10.2+4.2%, CHE-13.014.1%Th Y, KHEMT

BREZROT, BRE)ORKEIZSOWTIE, A
TE6.414.2%, BRE12.4+5.2%, CHRELS. 1+3.6%
Tholz, ABELBEEBIOARE CRELE OICH
B a @B, BRECEREOMICITEEZEIT
DRl (F4) .

F MBI OFEE IFEE, ARE-3.7E1.5%, B
BE-5.2F1.7%, CH-6.9%x2.4%CThH 7=, F7-,
BRE) J) DL 1R8I, ARE3. 3£2.3%, BHE6. 6+
2.5%, CHE8.1E£1.9% Ch -7z, fhlEh/], BREN
DL T E BIZ, ABEE BRI IOCARLE CHt
EDRICHEBRAEZRON, BREEECREEORMIC
ITEEREZZROR T (F4)

5. EE

ZIVE TO T INIALRE ) & A TRE ) 0 B & 4y
HrU7zmfgeid, fma-oMah il axg e L
oD ~O IR b N DD, BONERE E MBI
BHISTATRE ) & B TRET) DBILRIZ DWW T L7 il
X7, HEEE LAY T AR E B XD L, W
RERIIREIVWEEZ2OND, 2, BOAREORE
ST NI RS, YT o A BERE & AT
THWEMFELE LX< AL TRYY VD
SO LabLEETHY, HEEEDTITY Z e
TEDLZEDDBRNARERIREVWEEZZ LN,

ZIIUTHNZ, A MISEAL RS B RS TENMECRE B
FEEME, BEEER O RFAEREHICBVLTD
VERAIRAREHFZTHD Z ENFET BN 5,

Alal,  FBISEALRE DM C W 7o R EFFRER O F% E
X, SRS 2 g e LTARgEY Y0 Lz oo
REBAEMR L LIHFZEY Y 05, i nlGe/ 2 #iPH &
HEEL, TAHAICRONBEE ZFHAE LR LY, 10
W& L,

AHFFEL D, ORI 1T H Ml IS T, B
[FIRERER 1, EB) ) FHIR DI E A EDBATRE)
METFLTWDZERHLNE Tz, ZOHITHE



UEEXE SE PN S TS

TIDOE T, BROARE OBITORHI E LT, BB
DOFAEPNRK FIZE DA N T4 REORED 7 &2l
LTWDEHSOZEY 12 L FEEEOR F 21572,

FelZ, A ENZ10H O SIS PR 47 AT BE 72 JEE0A
BETIE, A NI FREOHEBESRE, HEihEs
FOBREN ) D N FE TR HEE L RO T > 72 DI
5L, PREFSRAIBE/RBOARE TIE, HLWEEs
HZ2, KFT2ZERHALMNIRoTz, DFEY, #
BT NIAL /N T o ARET) % KW 2 Fr ISEAERE S MR
T LTWDBO0ARE TIE, BIARBITREN DR T %
FlEfdZ LML o7, LI -> T, BOAT
o THEIREED DRI N TOIUE, BIRRRES
RN TWD Z LR TE D, gk, FNLAL
REIE, R N /178 SIS < 2 BB
FOWEEHA N T T —NRESBEEZHEZDH L S
NTWBYY UL, ZOMICALE T %S
CBWTHEEICEE SIS 2 & TH-NALIRFRRE
NIELLEFTDZENHONE 0T,

MMz C, 72 NIALBE DMK T I, B 7
ITHOWMFIREOIERE, SF0, F (EE)
RN E L BT D ERHLNE o, T
RO HAITH OB SFRIC R ZEER G B
T, WEER AR T Z LIk T, Eon
BITLTWD ERIBEN 5,

F iz, SCHETH O R E SRR LI 22 B ) &N
B OB 0 LB BREY ) O X, AEISIAL
WA THIVUE, RESEETLIZLEBRHLNE

mole, DFEY, FFRLFBENALA R ATRE T H LT,

2 BTN TS, BRI CLZEME S 5
npnWics, +o7eiilsh e Zo%kOBENIZ VT
I TEXRNWZ ERAL N olz, ZDZ &
ITHEDKTIZRKRES KM LTS EEZXHND,

IS XY, FENALRERCE RWEBE T,
ZRTGA RERT AT v ZADERRE oA, W
JSCR IR DR AIT AL — RO T 2T
776

—77, BOABEZE TH-TH, HHESIAEREFN10R)
FAMRE T HAUE, A N T A FROMK TS0 SR

ROWERPEZORWZ EBHBMNE o, T2,

EEY )R AT D BN CEREN )1, iR
BNRINT EHRENT, TS ITRBOAETE DR
W7 T2 — o ThHEEZ B A,

1k 23~28 EH (2009)

WATRES) % E BRI 2 72 D12iE, B0 72 ER
R+ o iGN LB L &b 2P 0, AifFg
[ZX 0 FENIALE 10 BPREREEC & 2 &0 % JEfh
THIET, B 0N BEDRFMRITRRII DA 7
V==V UREZHIZTELZ RN T,

ZDOXIICHMNALREN BRI UHE 0A L2l &
NIZERFETH-TH, BITHRIO L O RiEEEE ) O
HEE A TENE, BRBROBWIEEEL TS
AT MBS T2, B 0A B 279 2 BRI,
BRI A 23 i Ch D L \WR D,

6. HIEMELE

NV UREFICESE, EAGFROEHFIES
MNRICEBE 52 DM TR S LT, 7
TOXMGHEICHA L REEST, £z, KE®KRTH
S>Th, HREFOBEICTCEREFIETEDLZ LY
E, THUCKT D AFRSITE RN BRI L
770

7. BiEt

AR ZATOIZHIEY, ZRRDEEE THIT

ST NE LIc@EMERSERE @i S ks
HLEFET, £, IEBREZEFEL, HHLT
TEZE ST BER— A= NTREHH L LT £

8. Xmk

1) AARIE. FRRRRERTHmE-SE3M. A AL
() . &JHAR. #HE 2000 ; 214-222

2) HPE. BRERAITOMAM. LR () .
BEARABAT TR () SRR, B0,
1989 ; 95-122

3) WEFIE, LW, MR, R, PR,
FEBE, FRASGCEE. SEFTY — B AR H @ OfisfE & S
TV ABEINCOWT, HEEEIER . 2005 ; 20
(5) :103-106

4) FrEfd. BRER A RN BAL TOEOLENE & R EERE & o



7)

8)

bz M BAETE B O RIS RE ) & A TRE ) 00 B

B M2 kb G & Lo iat-. BRRE R T
2004 ; 19 (3) :245-249

Vellas BJ, Wayne SJ, Romero L, Baumgartner RN,
Rubenstein LZ, Garry PJ. One-leg balance is an important
predictor of injurious falls in older persons. J Am Geriatr
Soc. 1997 ; 45 : 735-738

King DL, Zatsiorsky VM. Periods of extreme ankle
displacement during one-legged standing. Gait Posture.
2002 ; 15 : 172-179

HAMNR, HTH—, KWEY, BLE—. &RmEo
TE SRR OFEE-2 X = =7 1 128 1T Hlbix-. #
FPRERF. 2006 5 21 (3) 1 221-225

KIENDTr, @I, SRR, REEZE,
FH. NT R EBITRRAIOBEEMEIZSOWT. B
Ao7e OFLEEERYE. 2006 ; 18 @ 30-33

9)

10)

11)

12)

13)

PRI SE, EEF, ATMEE, FJIMERE. e
Jr R I F5 1) D Functional Reach Test & 7 IS A7 {4
Frsf OMIE OB K- BITHES & OBRICEH L -
BUERRIES:. 2005 5 32 (7) : 416-422

WA AR, BB EEE & A (b, BRSRRE. 1994 ;
11(4) : 277-287
BhERE, FERN, BEBIT, AMEF . BB

M BEEIE 88 DA TIC BT 2 B AU B 22 H AR BRIR
INAF A B = AFaFE 1992 ; 14 @ 307-309
ERE. EEIPNLED D R BIEMRT. PTY v
—J L. 1994 ; 28(2) : 113-118

RRILTERE, BEAT, MIHE KB, &4
JeE, B BESC. RS WA LA RS S
JOVATEBNC TR BUERIET. 1995 ;
22(3) : 125-128



