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1OMWT : 10m A17388k (10-m Walk Test)

TUG: Timed Up and Go test

6MWT : 6 47 i1 A*{T (6 minutes walking test)

SI: Symmetry Index

SR : Symmetry Ratio

GDI: Gait Deviation Index

GGI: Gillette Gait Index

PCA : %47 5747 (Principal Component Analysis)

SPM : #iaTHY/NT AN 7~ B (Statistical Parametric Mapping)
CCrom : IEFEAR AAHEARA%L (normalized cross-correlation)
BMI : Body Mass Index

Br.stage : Brunnstrom recovery stage

AF : Affected side

UF : Unaffected side

CC : FHAFHBI (Cross-Correlation)

SKG : Stiff Knee Gait

BBS : Berg Balance Scale

FIM : Functional Independence Measure

FMA-LE : Fugl-Meyer Assessment for the lower extremity
MMSE : Mini Mental State Examination

ADL: Activities of Daily Living

FES-I:Falls Efficacy Scale International

VIF : Variance Inflation Factor
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JRARE A P R AR DR R, AR TR 1~6 72 TIX 25%~37%"2, fiNZe
% 6~12 77 T 40%~50%YY, 1 % TIE 55%0 6 73%I9 L @G ST
B R R BRI DR O 2 IIBTHICHAE L TV D DO ilas R
R IEB R L R E D D TRES IO T U ABENIMME T 5 0. B TRE )
DETIHEBEOKRERY 27K THD 0. ZDi=w, BT RS iR
B2 FRT 2720 OBITIHITEETH 5.

WA 2 PRI 27O OB TRME L LT, 10m A 73Ek (10-m Walk Test: LT,
10MWT) 'V, Timed Up and Go test (EL'F, TUG) '9, 6 43fH#*1T (6 minutes walking
test: LA, 6MWT) D72 E DB TR EERAT T ANE 72 & OBERERY 72 5 FA 12 23
YTHRTWD MW Lanl, MMESH T RREEE (T THE O T LM b 0
DD ZHSCFHH O, BATIE PR, AATEE 22 Eikx TR E 2
2 150 RS R R R 1A T R O BIRE RN AV R & < BRE S R 24
THREFEZET 00, SITIHEE O — Al ORI O 2 TIEEsE TR IEA
THTHD. O, BRSO, BERIREE e & OBITOBICE B LI
ZENED LT X722,

JEATRFZE CIL, BATOE &M 24815 & LU CnIHIREROBEMIRE R 72 & D IRE
MR & IR A R T A R EOZEREEZ O TIFERED b T&E 7o
22 Fein T, RIBAL & FEIBRIBR oD IRe ] AR O 22 TR FR AR D FEXTRRIE LI A B
U7e, THRRIRBTIERFRIE) & TZ2RIRBTIEFRIE ) (2B 2 s 138 »
21Nz C, WA TIREBEAIREN D OB TOENEER I TS . &
BT — 2 (I BN 2 VTR &N 5. At i R R 0)E
52 70 R RE R I B A e 44 B2, TR BRI ot /4 52, SR BEER S A DR T A
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HAfR 2 T 5 7200, TR ORI B A o DEE PR TIEPRE ] 1T
K DB T 25 2 7o AT OB LA I, AT O EE) 2 FEMI Sk
HIZENTE, MAEF JTHEE ORBRE R BITOE 2 ER8(bT 25 2 L3
RBTHDH. LLRN L, ST ORE AL Z T EB) 7R AR TIER R & iR
B DOBNEITA 62072 o TRV b2 i BRI ERE O BT O 2 B L
TWL 72 DI, IM2E o 7 FRELEE OB BRI R A2 M T, L0 &V
JETHAEI 2 TP TE DBMTHRIEZBE L WS RER D 5.

AWFIED B EJII 2 BB ot g L LT, ST oA EE Huvie
EEVFRBRT IS E S IRBIORREZ A LN T 52 L THDH. Z2D7DIT 3D
OWFFERE & B A RRE Lo, AW TIEL, © NEEPRSITIESHNE ] 2 e %
T B I2OITHTH O T RBHE A B A AW T AT IER PRI 2 B L, iM2s
R R & 3 O LR O E B PR AT IR FRE D EZ I 6 N2 5 2
&, OMMART R IRELBRE 2 RIS, TRV LT E A TIEPRIEFRER & BRI
U 7B PR AR TIE R PRI FRAE & O SLMERE 2 M M2 et U, [RIRR IS R R PR A
& DEEZ H % Z & THEBV PRI TIEIPREFRIE O A LA ST 5 2 &,
@R R 2 1T, BRI K - TH ST Lo @B Ry TIE
KIFRPEFRARE L s & DBEZB O NI 2 L2 HRYE LTk,

22¥, KL OO, SARTRF R PR R ZE BRI L D

P (FEPE B 2018-039) Z1G CTHEi s 7.



I BRI ER T A R AR LR A IC IS 5 T B A &
T EEZRIBITIER FRE D LLi

X C®IZ

J 7S o BRI R D AT IERIRIE I A TIRE D = 0 L — {8 262805 N T
VARES] VEEL, SMTRNEZKTSEL2—HTHD. Zh b DOHBITIERFR
PEDOFEEEIZIE, SRS IE 0 B FH R &7z Symmetry Index (LLF, SD X°
Symmetry Ratio (LA'F, SR), Wi % WA FRIAEOZZ IR RFRE DS IV B
TG 2029 SEE) AT IE BRI OV Tl Gait Deviation Index (LT, GDI)
39| Gillette Gait Index (ELF, GGI) 3V, Fpk4357#7 (Principal Component Analysis:
LIF, PCA) 3, #ElH9/85 A NV w7~ w27 (Statistical Parametric Mapping:
LR, SPM) 33972 &% W -CHFEAMT 4L T & 2. GDIX° GGLIXIEB) #1447
FEXNMEOREZTNL 1 DOfEE LTEREILT S Z ENFETH D 30D, L
/2L, GDIX® GGl DFE MR E DOBATNZ — 3B L 7% . PCA & SPM
(FEEFFHT — 2 2B e, B & FERRERI D 2 DO TE M & k3 2
ZEMTELAEHRSFIETH S 3239, LrL, PCA & SPMIE 2 DDOHAT/E
W2 SIS 20BN H Y, B ESH - OE TRV, £ 2 TAIFZET
(X, BT O T EBAEA ) S EF A BARBIBYEL (normalized cross-correlation:
LIF, CCrom) % H\WTZI@EB PRI TIERIFRME DR LWEEEZ B R L2, CChom
XEEFH OBAT N — BT, AAO TEBESAE D FEHARETH
D, BITEMAROBEESAEE A BRI LE—-OEE L THITIEFME A %
THIENTED.

AHRIFTE T IR e b R R & R RN & et B1S, AT o TR BE A BE )
5 CCoom A FLM LILEST 2 Z & °C, Ao R BB O JE B P T IR Bt
AERTHZ LA HME Lz, £72, FAFRFZ SIX SR & W o iEB) a1 T3k
MR bR L, B0 R 5 EEH) R SITIAPRIEIE DA FIPEIZ OV TR
AT EAERE L.
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1. %%

ABFFEORIGL, B B 12 488 K OMER A 13 4 Th -
7= AR R R R R O S AE IR I 61.1213.7 1%, 5 AR O SRR 27.943.1
R Ch-oTc. WEEMET 15m BLEOHBITAI B2 L TRREZR B O (ot B
EOBATHIBhARE O AL [/Bh) L1XH7R S 720, AT OHI & PR L,
FIEEIESOBRE RN TE D L0, MEAET B EE 2BV CIdMEEH
% 6 » HLLEOREYER R B E IR A 2 1215, AR K OB RERD IR RE 2N 22
ELTWD b0 L Lo, BRASEEITAEOERZ BB TE Vb0, TROEE
RS, EEOBBARRE, ML ERE LSO SRR EELET 5
D& L.

XREIIL, RO HE) - BEAHI L, Fm e DI THAES IO E %
7o, FTARRITILRTR PR PR P R R PR B2 O7KGE OKRE 5
2018—039) A3 \F TIHHE L7z,

2. WE

s A A O, R, R, REZEIL, &K - K#E) D Body Mass Index
(AT, BMD) 25 Ui, fzerh AR 85 o4, P, 2ok (B
JE KD, BRERA, MMz RIED S O, EEOMEH, HE, KEEZDZHEE
WG, & - RED BMIZHH Lz, Bk Ko T lMesf
JFRIEL BT O Brunnstrom recovery stage (LA, Brstage) SO23FEAM S 47z,

TR ERE SR I DT 0M S A7 4 TRehaGait® (Hasomed GmbH £H51) | %
7=, RehaGait 1L 7 >OEME Y (& 32g, A X 60x35x15mm, JidEHE
T HE16G, V¥ A vk P+£2000%sec, Mkt Y 1.3G, oY TSR
¥ 400Hz) & X7 Ly M=V F L ar Ea—X—THRINDS. MEHESCH
W B AT, ST OB E, SITRMIRCA b7 A4 R EOBTHIEE
BT 22 ENARRTH D . AHEZHIAITEIEMATIC B W CHBEIER S5 3
ROCENEREATAEE & D2 S - BIME LG ST 3D BATHIE Tl 10m



DFATH & 2.5m DOLE « JHES & 51 THE 24T - 72 1) 8kt
2B, WORBRES, i ONRRES, WEEO 7 NS L CHMTEIT o, TSR
PRI R E TOBmE AT E L, HEEROEE, HEROBEHTTHNTHEL I L)
WZHERZ B A T BATIENE 2 [BI%EHE L7z, JeATHFZEIC VT 1 B H ORIEE X
DY 2EHDOHEMBDOHINIEHTH L Z ENREINTNDD P, 2L b
(Z 2B B OT =2 2B Ule. BATHEE, BREN & SERREA oD s BE & i ih - 2,
o PR - e, B - I A B 2 E LTz

3. T —HfENT

(1) RIFRPEREEE (SD

FATHHIIC S &, SMTHOBSAENS ST ZLL T OFHEATHRE Lz 2D,
AFmax [ZFRA] (Affected side: LA T AF), UFmax (XFEFRHLMI (Unaffected side: LA T
UF) OATHICER T e RO rElk A =3, B, MBI, R DR
KIgdh, BRI, RREIE, RRERAE LSRRG DbE CTEA LA BHE
k5 SIZHEH L.

SI = (AFpax — UFmax)/O-S(AFmax + UFmax)

(2) *I#rEL (SR)

FATIHRIZEE S &, STHOEESAE) D SR ZLL FOFEKX TR L7 2D,
AFmax [ZFRBAA],  UFmax [ZFERRHA DA THIZ I8 1T 5 fe K D B AT sk 2 7= 3.
e REER, RIS, ERIE R KE, SRR, SRR, RORREAE 2§ E
RICHDOETEA LA BEERICIIT 5 SR AR/ H L7z 209,

SR = AFp0x/UFmax

(3) EHULAHAAHRIBIEL (CChorm)

AT O T B A EE ORI &2 R B A IED S CCnom 5 L
EENERBRTIESRMEOFRIE & L7z 399, CChom DO HIZIZ MR _ECORE
fi, FASRHEN, R BAEIE dh - R B A T SEATRRGE IR, MR T R R



OB, BB, R o RRE EOMENEZ < HE STV D Y9, K
FEIZ IV T B ERRIIA HIME & FERMED & SRR b oD ) 2 F 7z,
10MWT CHIE U 7= BIfi M4 B & & &S 5T 150 O I E fiE % A 2 1 Hh
ML, 1 BMTREMEOT — & % N=100 D7 — X KA > MR L. 2T
1 DHBITEH D 100%ICFYE 3 5. E -2 UBad, KBS, & RaiMEkIIC
3F, LA R & VTR & JERREAR T — & & 83 L7z, AF I3 B A
FAEE, UF IZIERROEMIBIEI AL, nid7 —# A1 b (0=1,2,3,...,100) &7,
AF = AF(1), AF(2),AF(3), ..., AF(n), ..., AF(100)
UF = UF(1), UF(2), UF(3), ..., UF(n), ..., UF(100)
AF & UF O AAHBI (cross-correlation: CC) ZLLFOXEHAWCTHE L. k
IX AF & UF M ORE# 2% 17

N
k=0,+1,1+2,..,.+N—-1
CC(k) = z UF(H)AF(H - k) if n—k<0 or n—k>N then AF(n—k)=0
n=1

CC % AF & UF DD RE SITBZZ T TEHRRE— 7 ZAEKT D720
(A O H RE S B0 th#F & OHMARETH L. 22T, AF OHCHH
B (Autocorrelation Affected side: LA F, AcAF) & UF @ H . 4HB (Autocorrelation
Unaffected side: A, AcUF) Z#t5 L, IEB LA AAHBIBI%EL (CChom) &R 7-.

N
k=0,£1,1+2,..,.+N—-1
ACAF(k) = Z AF(H)AF(H - k) if n—k<0 or n—k>N then AF(n—k)=0
n=1

N
k=0,+1,%+2,..,.+N—-1
ACUF(k) = Z UF(I’I)UF(I’I - k) if n—k<0 or n—k>N then UF(n—k)=0
n=1

_ max (CC)
~ JAcUF )AcAF

Ccnorm

CCrom I£ 005 1 DfEZ/RL, 1IZITVMEIX AF & UF O58WHEE (T7eb b
BATRRRE) &g, S HBITEIST D CChom 2 6 W CCrom R L2, 2T
FH5E X MATLAB R2018b (Mathworks) % f#i F L C{Ta7=.



4. HERHEMT

fRzE R R S EEE R O 2 BRIZ T T2k, A OIERIMEE Shapiro-
Wilk B E Z AV TR L7z, 4Rk, (K=, BRBASE i SI, MEBAfifh/e SI, BB
ghifE i SR, MXBAEH CCoom, MERAET CCrom (ZIEMIMENFRD B ALz, IEHIENTE
BB IO t REE VY, E OfOZE ST Mann-Whitney U f7E
ZHWT 2 MO AT o 7. WEHERR A BKAEL 5% & Uiz, WEHEN Y
7 X SPSS version 25 for Windows (HAT A B—=x ) Z MW\

it e

BHEO R L OBTIER TR ORI ER R AR 1 IR T. AT s
BFITEE NI, BB i, ReRgi e, BBk, RBImE, 2
B A B> SI, AxPASimth, MePBafifhE, MRBIEmdh AR D SR, MBI,
JEPBEET D CCrom (IR 72 IR FRIE 278 L T2



K1 AGHE ORI E BT

et 5 A (n=13)

5 1 (n=12)

i (k) 27.9+3.1 61.1+13.7**
PRl (B 17z) 8/5 10/2
g (cm) 166.4+8.6 165.4+6.5
RE (kg) 63.2+15.2 63.9+8.0
BMI (kg/m2) 22.6+3.7 23.5+3.5
W (FEZE/Hif) - 4/8
FRIEAR CFH172) - 9/3
FERED O OWIE (7 H) - 84.2+103.3
T Br. stage (II/TV/VI) - 2/9/1
EHOMH (b0l L) - 9/3
S iz P& 7 e i 0.12+0.11 0.41+0.33*
iz BE i i 0.26+0.19 1.0940.49**
i3 P38 7 JeE i 0.07+0.03 0.40+0.37**
s B ek 0.72+0.27 1.01+0.50*
A& BAEIT 0.26+0.23 0.31+0.33
& BE R 0.24+0.22 1.46+0.45**
SR iz P38 7 e il 1.06+0.18 0.77+0.34*
i B e 0.90+0.18 0.61+0.64*
IR 138 £ i e 1.05+0.07 0.73+0.28**
s BE B 1.59+1.11 12.72425.49
& BAHEE I 1.12+0.41 0.89+0.33
2 BRI JEC I 0.91+0.24 103.80+355.13
CCrom iz [38 £i 0.9700+0.0082 0.9778+0.0149
s B 0.9290+0.0179 0.8857+0.0770**
& BE 0.8843+0.0791 0.7545+0.1541*

THIE + BERE b L < L% KK

BMI: Body Mass Index, Br.stage: Brunnstrom recovery stage, SI: Symmetry
Index, SR: Symmetry Ratio, CCrorm: normalized Cross-Correlation
*p<0.05, **p<0.01

B8

AMIFFE TIIMAE T 7 R ARE & A RN 2 6 R1Z SI, SR, CChom @ 3 D D¥5
RN D AT OB FHI AT ISR A Rt L7z,

SI, SR, CCnom ZBIL T, SI & SR NZIHIRERICUWERIRER, HAE 2 FEic L7z 4x
FTIERPE DNV BT & 72 20229, CCpom ITIMEEFH T — & 2 FEIC LT

10



BATIERFMEDORRFHC AW SN TE 7239, SI & SRIZFEANELRD HLOD,
BEIPEAS B <, SBATIHRFMEDHE S E L HEEIT 5 2 EAHE SN Tng 20,
LU, AEFZE I ST E B B LS 5 -2 0 BEFEE) T A 4 R
DHBATIERFMEZ R L2 b DD, SRITAXBIFE i, RIfiMhE, BEEEdo
3ODH T ol JFATHIGE & AT D K E RIEWT S TIER PRI
ERHT DDA T =2 D, FATHIIE TILSLIRERHCEEIR R 72 & o
RERIAOFEAZ & EC A N 7 A R7p & OZERIIE 2 T TIERE & E 38

LTV, BTSN T, ST, WERIRER, AR08, A hZ 4 A% 0I12iT
WEZRTEEL, BITRAELRNI 2B T A0S E & L TGRIRS
FUEEN 2024 - Z D 7= 6 SR O X 9 7 LR ClritiaiiglZ K & R0/ N S B2 7w
Z L. L LEAEIA IV TIE, 2RI rEsEIRIC X 0 0fEIZE
WA S I BAETCIE R E O I L o THIEIX AR TH 0, SR AR
R & 2R/ S R A R ATREPEA W 49, KBFZEIC 38U T b I B R SR 2
BT SR DEERENSEADNT DENRRKREL, ZD7HIZSIE SRT
BIRDFERIZIRSTZ BB OLNS.

J A R P R FB A & R RN D CCorm & FVN T2 TR BN 20 TIE R BRI IZ B L
JAPEE CCrorm & R PHE CCrom (2 A BN TRD VT2, REIET CCrom IZBI L
Jibd 26 R ER S D AR T O FFEIT Stiff Knee Gait (DL R, SKG) EIEEND
AT P O R i B B A BE Odl b i3 2 < A U T D DL R 0D J
BEE et il £ B O Y8 ) 3 BN PO TIE R BRIE ISR L7 & B 2 5 . 2 B CCrom
CBI LT, ABFFEOXIGE 1T B % AT ECTOBITEHET 5 72 04Tl E R
DEBDOEH ARz, HEHEIIMAEPH ORISR N E 72 & 7 7 0O
B & HE) LT 2T D 4O, SRR O #IEh AN EE) A A R T IR PR | B
ERIFLIEEBZZD.

5 BB O YE B 2B THERFAEIC BT L C, SIS SR TIIAEZENRO bz b
DD CChom CTIHABEEITED LN/ o72. ST, SR & CCrom DH/2 D 8L LT
FRMT DT —ZRA » FZET SN 5. SIS SR 1 HITHABHINTORKERE L
AT ARMBBREEOBIFAEZ ANTEY, A% 1 HOFT—2 KA bbbk

<,
<,

N

11



ITIEXRRIEN R STV D . ZAUTKF L CCnorm 1 1 AT A HI42K 00 BRI £ JiE
2k, ARBFFE TS 100 HOT — 5 B A 2 b OFERIED BB TIERFRE %2
BHIL TS, I B B 3 R o A S0 B R £ 8 U T IR e B A
RO BTN, 1 BTEMARRO IR 2B ATIERFE & U IR & FEmo
ML L TEY, CCaom llBWTHEENRBDLNRN-TZEBEZXD.

SRUF LG R BRI K & IR0/ N S 2B 2R3 — 7, BRELRI 23 FE s
(ZEE R EDOFRPEIER BRI DRGSR ATRE T H D . ST IXEH N & D L
G IERREZ 2 <RI L7223, SR & ABRICBIEIAE DR KMEZHEH L TWD
72, 1BTEO 1 35HEIZT D IERRIEICBR S 41D . CCrom 1& 1 BATE %
BRI X SBATIERI R 2 - T X 523, & HIZEHMIC A D 7o I IXBIi A4
FEZALD & O CIERFMENRAE U T D O FMREET 5. 207, R
FERD D DIEENMMOEE L VEN TS LTS 222\, 7272 L, BT
T ORIHMAE O X 5 IEB) R R B A O FERTFRE 2 FHET 5 72 012iE, A

TR AKROBEEAEZLEZEN LHE-OEE LTERT LI LENTED
CCoom [ ZERR DAATFHMICIIT 2 —DF i & LTHEHTHDH LB ZD.

12



1. @YERIRZE T BREL R O T BRI A B 2 R WO OB B RIS TR BT

fii - A normalized cross-correlation approach

X C®IZ

WFIERRE 1 e rp BB & B 12 30 1T 2 B E A B & o E B P A
ATFERIFRIED LT K0, AR 7 R B (I BB AT o FRPEDE T
5 L aER Lz, AT, EEVFRIBITIERFRMERE & LT, CCuom & AV
AT IR AR DORER BN 22 fRHT 23 F C o 2 ATREME 2SR X7z,

25 o R BRI RS DO AATIERIFRIE L, T R 209 BRITO = L X —4
2628 S@EEfEE S0, FEAS SV EBET S Z AW STV, L, S TR
FEDHAT IR FRPEFR AR I XRF I AR ZE I R B 2 AW HRIE T v, 3#
2R TIER R & BRRFEAE O BT O M ST, E 72, IFFERRE
1 CIIM A R B (R P AT IR FREN A E L D Z L 2 L7 b
D, FEATHIFE TIERM DAL T & T TR PSR & DR PEITFREE L TV 720,

AWFFED B, Frici2Ba%s U7 TIBIEIMA I D < BT Pt (GEE) Y
FISRERRIE) & DER T B 31T & 7o LIRS - IR (5D < AT IR Bt (ks
FIISRIFRYE) & OB Z B 52T 25 2 & T, T OFEMER#HZ Y2 Rt 5 2
EThD. EHIT, EEFRIATIERFRE & Berg Balance Scale (LLF, BBS) <
Functional Independence Measure (LAF, FIM) 72 EOEERIGIE & o BEHE A B 5 2>
2T % 2 LT, BRARIERICIT B A M A MEE LT

Fik

1. %5

AWFFEORIGL, B R 124 Th o7z, JIRF DR E £
21T PRI 61.1+13.7 (44-83) 7% T, MRED 3% EMETH T,
BIEFEMET 15m DL EOBIT A BIZ L CHBER b O (BRRRE B2 & oA T
ERVE (B L3 S 720, AMFEOBMZ ML, [FEEI3E

B
HOERFRNTELHH0, METH 6 » AL EOIERER) /2 B2 k2507 7

A=}
~

13



%, ARREIR L ORSBERDREN L E LTV D b0 & LTz, BRAMEEIZIIE O
REBFCERNG O, TRROBEEKRTREE, HEORPEIBEE, ML E 7SR
LISADIA & il 2 BT 56D & L.

XRFIIL, RO BE) - BEAHH L, FEm e DI THESIORE %
Bz, FETARFEITILRTR AR P B R AT R R R B R B2 D7kGE OKRE &
2018—039) A= F TIHME L7z,

2 XMBREORM (n=12)

Tl (%) 61.1+13.7
Meml (B I) 10/2
& (cm) 165.4+6.5
RE (kg) 63.9+8.0
BMI (kg/m?) 23.5£3.5
(5 ZE/ H 1fn.) 4/8
B CH1£5) 9/3
FIEN S OHIE (- H) 84.2+103.3
Tl Br. stage (II/IV/VI) 2/9/1
EROMH (bl L) 9/3
MMSE (/%) 27.8+2.2

PEE + AR RS b L < IEREE A
BMI: Body Mass Index,, Br.stage: Brunnstrom recovery stage,
MMSE: Mini Mental State Examination

2. WE

DRI O, YER, MEER R (BSEHR), R, IMAS PR E 2
ORI, EEOMEMH, BE, KAEZ2ZFEERNOEEL, E - (AEND BMI
ZEM L. BPREELICL > T 258 D Brstage™ , Mini Mental State
Examination (2L F, MMSE) ), F % ® Fugl-Meyer Assessment (Fugl-Meyer
Assessment for the lower extremity : LL T, FMA-LE) ¥, BBS3, FIM 9233}l &
iz, FMA-LE 1M A5 3 0 P O BB RERTAT T d 2 . BRI P &S 17
HHAZ 0706 2 SO RE TS 5. KmfFaid 34 4 (FPH 0-34 5)TH 5. 5
SEDNEOE E B OEEERE S BAF CThH D Z L A7 ). BBS 1 14 THH OF%
FEN DR B8 LV AFHIET, FIEE % 0705 4 MO RETIHET 5. i mid

14



56 i (#iH 0-56 5) TH D . FADREWVIEELRBHIEN BRI TH D Z &L &R
9. FIM % B AEEEE (Activities of Daily Living: LA F, ADL) (231} 5 HALE
i35, 4 18 HHH THAR SN TEY, 13 HE ITEIKE L~/ D ADL i
71, 5 HBITREERE L~V D ADL BB ) &3l 3- 5. AHB I 7 SR O REE
TIMEi S A, VB RRMBPNETHDL L Q5% ARMOHN) 2L, 71X
FERIRHIL (100% D HAL) Zd . Hmfdald 126 & (H#iPH 18-126 /1) TH 5.
PR EVINEE ADL O BLENEWZ & 2 R7 9.

AT ERE IR B 1T 00T > AT 4 [RehaGait® (Hasomed GmbH #1:4Y) |
Z oL BTRIE O G IEITAFERRE 1 & FIERD HIETIT o 7o, BTEREE, R
0] & S IBRBEAR D R B I el -fek Jie, Mk A ek bl i, S BV Je - B JeE £ JEE, JBROHE
A & FERREARI D ST ISR AT & BERADIRE ] 2 YR E U 7. RSB A5 IS K 0 s
BEMETLTWAHIE ER LT

3. F— ik
(1) WERIHAATIEAT B
STRPBER - WEMIRER 2 F 7 AR TIERIBRIESSEE & LT, SR % SRS K
XD F O TR L 20,
SRegance = R N7 I D /9 DR3840 57 A5
SRuing = JHRHLIEAIRER /S e RIS

(2) B FAIHAT I BRI

AT O T BAET A IR R I TOLEALDE S 728, SR DFHEAZ W55
BIERKRECE MEZ: ERFEDOBME A T HERSH L. LinL, EO%EIE
AT OREREN 72 BB DAL 2GSRI 2 D Z LR TE 0. AT, B
DIEE ST ANIKRTT D ADMER 0 EHFET D72 DR TOFHFEIIRETH 5.
ZDTOARMIETIL, FH SN2 TH O TR BIE A B DR R YN b A &3 B
B8 FEESETE D B CCrom 2 5 LIEB) PR TIERIFRIEDFRIE & L7z 3910,
CCrorm DFIHIIMISEIRE 1 & RIFRD HIETITo 7.
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4. HEGEHEHT

HEF D IERIE % Shapiro-Wilk #7E 2 FIU THEES L 72. CCuom, SR, S TIHRE,
FMA-LE I[ZIEHMENGRS H 472, BBS & FIM ITIZIEHMERR O i o 7z
£ 5T, CCrom & SR, HMTHE, T/ FMA DB# % Pearson DFE=EAH BRI A
FAWTHET L72. CChom & BBS, FIM DBEi# % Spearman O JIENTAHBEIFA A F
THENT UTe. WEEHFMIZR A BEKIEIL 5% & L. #eatihr >~ 7 R % SPSS version
25 for Windows (HAT A B —=xA) ZH .

it R

HBATIERIFME & BRIRFEIE OMIERT R 2R 3 (R, BITIEPRIED B 72K
AEH LRSS 1 G100 1 TR T 5 A BT FEIIE & CChom 2 X 1128
T ZOREBNZ I D 4 BAF 0O FEB) FHI A TIE R FRIEL, B BAET CChom 2% 0.9885,
B CCrorm 7% 0.8516, J& B BT CCrom 7% 0.7946 T o 72.

CCrom & SR 3 L ORRIRFGEEE & DFHEI A 4 12777 CCrom & SR DFHEITIE,
[ B £ CCrom 13 SRewing & A E 72 AHBIBIER 2380 7= . IRBAHEH CChorm 13 SRitance 35 &
O SRywing & A ERAHBERRZE O 7.

CCrom & BRIRFEEEDFARI TIE, WEBIEN CCrom I1FA T, BBS, FIM & A E 2
FRBIBR & R 7.
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K3 HWREDOBITIEHIETRE & BRTEE

PHEHARERE  FRE (/M- K)
BT IER P FR R
CCrorm iz 38 £ 0.9778+0.0149 0.9800 (0.9463-0.9936)
R 38 i 0.8857+0.0770 0.8672 (0.7567-0.9756)
& BE 0.7545+0.1541 0.7993 (0.4403-0.9653)
SRstance 0.8082+0.1149 0.8169 (0.6521-1.0625)
SRswing 1.5697+0.4561 1.3403 (0.8986-2.2550)
B R FE A
BT (m/s) 0.64+0.27 0.57 (0.31-1.08)
FMA-LE () 19.7+5.6 20 (11-32)
BBS (i) 49.3+5.0 50.5 (39-55)
FIM () 115.9+6.6 118 (105-123)

CChrorm: normalized Cross-Correlation, SR: Symmetry Ratio, FMA-LE: Fugl-Meyer
Assessment for the lower extremity, BBS: Berg Balance Scale, FIM: Functional

Independence Measure

# 4 CCrom & SR B X UERIAFEAE DOAHEY

SRstance  SRswing Gait speed FMA-LE BBS FIM

CCrom X PHH 0.443 -0.612*  0.296 0.075 0.459 0.527
WEREET 0.807** -0.752*  0.654* 0.206 0.717**  0.735**

& BE i 0.191 -0.025 -0.234 0.205 0.205 0.569

CCrorm: Nnormalized Cross-Correlation, SR: Symmetry Ratio, FMA-LE: Fugl-Meyer
Assessment for the lower extremity, BBS: Berg Balance Scale, FIM: Functional

Independence Measure

*p<0.05, **p<0.01
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a. HxPEH

50 | CC,,,=0.9885
|
Flex |
) |
30 |
Degree 20 :
10 :
Ext 0 '
|
-10 !
20 40 60 80 100
Gait Cycle (%0)
b. BB
50 | CCo=0.8516
|
Flex 40 |
30 :
Degree 20
10 :
Ext 0 ] —
|
-10 !
20 40 60 80 100
Gait Cycle (%)
30 | CCLon=0.7986
25 |
Dorsi 20
15 |
10 |
Degree 5 I
0 |
-5 I
Plantar -10 :
-15 I
=20 !
20 40 60 80 100
Gait cycle (%0)
1 MR Rk R 1 E 1 o0 BE A BE I & CChom
a. IXBAERA L, b. EBIEIAE, o EBIEIAE

B BRI, R DR o FERHELAY,
B ORER « BRI OB AE S, RO FERREARTEII 0 BR 45 5

A

18



O
phi

2 o P IR EB T 0D AR AT el AV (S SRR <0 T B BR 7 LAk & 7R B RE
ENER L g o THEU LD PPN HERERRE ORI L o CRIEEE)N ER A
Uo7, SATIEMNTMEORE L RBEFEICL > TRRS B 207, EEIFEH
IRBLRDN B B OBTIE IR 2 E Bfl L TRl 2 W3 & 5. ARAFZETIE,
CCrom & FAV 72 T B E A B 12 H55  SEE AU TIERIFIME &, TERFV B A1 T
& TSI « BERAIRR N LD < BRI TR PR IE D BRI &2 fgt L 7. £ 72,
BN PR AATIERME & BRIRFEIE OBAE 2 B 6 202§ 5 2 & CHEE YA TIE
RIAMEFRIE DA AEZREE Lo, Z DR R, BT CCrom & SZINH - IS
B DRI T I PR, IXBAET CCrom & WERI D IRFIBY I FRME O RTIZAH
Mo bz, 612, BB CCuom & ATHE, /NT X, ADL OEIZHH
BARILRASERY H LT

FEATHFZE T, BATIEIFRMEOFRIE & 72 D SEHIRE R0 e IIRE ] A I E 3 5 7
WIZT 4 — AT b— MREE~Y PR HW ST E 72 2D22029%) 78 L7
No, WFEIINSL, BETEKa A NTHY, BEICKDHIRZZITRNENS
RN BEMEE &2 HOTE S £ < it ST 2 3999 RIFFED SRyance &
SRewing b JEATHIZE & [RIBRICHE I & ¥ & T & 4172 N7 R S0 IR ] % J
IR L TR, STIERPRERRE L LTSN DO THDH. FORER, K
B CCrorm 1% SRewing & A B 72 FHEI A 385, MBI CChom (X SRytance & SRewing &
AERHEZRO . Lo T, KBS & BEEICHIT D CCom 13, TERA
TR DFREE & L T TN B AR T e PP R A & U B 5724
PafF L, SMTIERAPMEDORRIE L L HEHT 22N THL EE 2 5. KM
£ CCrorm I SRewing & AR 72 FHBE 2 FRD T2 H DD, SRyance & DFRBNITFR D & 4172
o fo. 2SR R AR D s B IR A BRI 2B 5 2 L i &
T2 29, X 1-a 1277 U7 i B dh-{ i 4 B2 O fig i 2> &, SEERIIC 1 el
O e B A BRI A BEDME T U, BMTIEFRENAE T D Z LR sz, ko
T, MBI CCorom |FIFMN O B4 FE DN IR, SRewing & A E /2RI 258
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¥ SRytance & DFHBAITRD BN o7 B X 5.

AR R R (230 T 2 S ED P RS PRI FR AR & BRIRFEAR O BIE IZ DU T,
FEBIE CCrom 1T THE, BBS, FIM & AR MHBARRZ S Lo, iMzerp Fr R
BE OBATIR BN BATHEAR T, NT AR T LREEST 52 L1379 T
[ZHHAIVTN D 99 RBFJE CIT AT &2 3CRF 5 & & b, BT O ERIH
OIEBNFHVPRATIERFRED AT ES/NT A, ADL REJ) & B2 2 & &
BN UTe. ize BRSO — kA0 70 TR & L C Stiff Knee Gait (LLF,
SKG) & FRIEI 2 AT v oD R R B B0 etk ol 4 B Db 23 % < s ST
AN 1-b R LT SR SR O T — 2 D, BRI I FREA o R RE A
R A EIMET LTS Z ENgnDd. D78, B TIERFRMME X SKG
1 o TH U 2 Ry AR i BET 0 e e £ JEE & S PR AR fs B 501 e b £ oD 22 B 23 B2 K]
ELTREVOTIEARWNEE XD, SKG IIHATHEK TSR TR /LF—o
A NN EATRES L BT 5 Z E AW STV D 9 KEFZEIC RV T
b SKG 2> & RS R B B th £ FE AN U, FERRsARI i B S il £ 2 & D FE skt
FRIENRAE U7z 2 &0, BMTIHRESS/NT VA, ADL [T % 5 2 T2 AR
EZbhb.

AIFFENNT N ODBRA DR H D, 12 CCrom TR T O FGESZ U
TWDA, SEATHFIE CIERTEER C ORI OB & SO0 [ F 0B 92 4[]
BN D2 ERRESITWD . AT TIIE R SR O BRI 2 & Ftk i LA
NOBNE ZRFT D2 ENTE ol FEITHERIZBN TN O OFRE

THEZMBERBEEARD G, Zb OMELOIEMMEIZE L T4 72 mat
T DIIIRBERP AR L TV D, RIS, AUFEIIERIE CTH D720,
IRFEEE & DFRBAIZ DWW TASERF D BT PR TE T, L7z » T, 4%
DFFE TITRRF R TG0 LT O L BFAT-OREWTI 72 8B I L 0, H6E
80 R W ATEISENRE MR T, AFFR L O OIT 2179 Z & T, HiEOAH
PEEBRTF L TS LERSH B,
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1. 2R R o f BRE B I 36 1T 5 BN R T I R & BBl oD B

1L C®IT

Jd A< v R BRI A DA SR L Sl E O 2 fEL R TH Y, AR & 5K
A RRELE T D2 < D3 WIS RUWRIE A f T D 109 R RV IE, B
B OHIRLH MRT, FATURT, 548 U 2 7 o#h/e EofFHEFESL L HET 5
70, AR BRR AT | LI B RS B T s B A TRE )0 N T U R BRI
T2 0. HMTRITOIERTIXERHORE 2 AR FTHL 0. 207D, zEh
J1 BRI R DBRE] 2 T 9 5 72 D IR RS AT ORMEIZEE ThH 5. A
T35 A =4 LEEIOBIEICE L TV OO X THRFT s T& 7z 717,
L2 LT ORI N T HHE— L RARIESE DT, Frx 13iEE)
AR D DBITOENEEMR SN TND Z L b 2, EEEAHRAT I B
I H LIFE A C& 2. BFEERRE 1, 2 ICBW CGEBIESTIERME %
CCrom & £ 0 EFE U, Bd2EH Fr BRHLEBE O I B2 A0 A4 T B 23 AR T3 <08
Z A, ADL EBIHET 5 Z L 2B 5T L7z, CChom X, HTH ORI A
167> & AR v B B R DR IERF A 72 T O & 2 D BB PRI T IR BRI
AERILL, STOBEE XM OEENICIEX 5 2 LD TE HBTHET
2. DT, IAH R R B O fiR ] Cls ] R Rk LI B AT IR PR
CBET D AR BV E B XD ARIED B BT A R R R & x5 &
LT, BT oA E 2 72 B PR R T I PR & iR de KON R
REDOBEZHAL T HZETHD.

7k

1. X%

AMWFFED RGNS A Fr LR 36 4 T o 7o, FEIFRIT 63.6+10.8
W, BUEN 284, LMEN A TH 7. BEEEMEIL 15m LLEOSRITR N7 L
THEEZR b D (BRIER 22 EOBTHiBE ROM L B & 13Aa7e 3720,
AWFEOHAZEMEL, FAEELITHESORERRBTE L0, HMEHTE 6 7
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&, BEOEIEAREER, M EREUSNOH Lk a2z a0 s L
7.

KIREIIX, AWEOBR) - BRE 25 L, Fm & REEIC TR RE %2
e, FIARFFRITILAT R R A TR R R B B 0GR (KGR
2018—039) A 3F CTHEM L.

(sl
BA

7%"

E={I1}

2. HIE

B GE O, MR, AP O (BEZE i), RS, A TR g E A
SOWIM, EEEE, HE, AEZZDEERNOIGL, K - AEND BMI &
FH U, BEEITEE 1 EROBEICE L CGRE LZ. Bk itk T
BRI O Brstage®®, FMA-LESY, BBS*Y, FIM®, TUG '¥, 6MWT '3, Falls
Efficacy Scale International (LT, FES-I) ™23FHfi S4v7=. TUG I ZM 7630 hH
ERY 3m D HEIAEI ST, BORFICE T 5 £ COFTERFHE Z 57 2 7F
METH 5 D, MWT LA S & & DT BATREI DOFHETH Y, 6 43T rlhE
7RRR Y RWVERBEA BN E RO BRREAHIE T 57 A FTH 2 . FES-LIZENS D
E16 BT L C, BIERAICHIEE LR WL O REEB S TWEMNE I 0% 4 B
BECREM L, ZDAFHRIC K - TIRENCBE T 2 A A A & Rl d 5B/
WETHD ™.

HATRER S B 4T 90T > A7 4 [RehaGait® (Hasomed GmbH #14Y) |
Rz BTRE O FIEITAERE 1 & FIERO FIETIT o 7o BTIEEE, B
AR & FRBRIEELAR oD e BE e st - e, ek B B0 ot e, B 0L - R A 2 U
U7z, RN A s K 0 EEERE MR T L TV Dl L ER LT,

3. T —HfRHT
WFICARRE 1, 2 & RIERICEHM S =79 o TREBAHIA FE DR R AN E L 2 329
BEER A FE P TE DY 5 CChorm % L H UIEEN F A TIERIFME DFRIE & L 72 3940,
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4. HEGEHEHT
it G2 DRAEE D D AEIRE - JERAEEIC 0 T A5 % 2 FERMI Tk L7z,

Shapiro-Wilk fREIZ L W 7 — X IZEHMENTE D LD L EIETRHED 720 t RTE,
T FZIEHMED RO SN0 A1 Mann—Whitney @ U BEZEEA L7=.
TR ZEH A SRR O A, ISR HOA s, MERI, 2R R FEE )N H D Hf#], BMI, FMA-
LE, BBS, FIM, #{T#E, TUG, 6MWT, M%BIET CCrom, BEBIEN CCrom, f& B
B CCrom & UL CTEEUEIME (RELL) ICLDEER VAT 4 v 7 BIRSHT 1T
o1z, ZEIMHPEICEEE L Variance Inflation Factor (LLF, VIF) ZfEEL7Z. A
AT T B4 U2 EHOBIMRIET R S e o 7o, RIS, EBEHE iR
RO Td 5 FES-I, MMSZZAE A Fn, MR, WA PsaED & DI,
BMI, FMA-LE, BBS, FIM, #fT#fE, TUG, 6MWT, BT CCrom, ML
CCrom, PHHT CChom & L CAT v 7’0 A XIEIZ X B EBERSHT 21T > 7=, VIF
AR Lo & 2 A, ZEMMIENE L H2EROBRMIEIZR O olc. &2 TO
FENTIZ BV CHEEHFII 72 BRI 5% & LTz, #EHiEdT ~ 7 b i% SPSS version
25 for Windows (HAT A B —=xA) ZH .

i R

1. FEARHINE MO R L

FERLEIREN 194 (52.8%), H&EIFEN 174 (472%) Tholz. £ 5ITHEAN
EMORER il 2R3, SRERE I IEEREIRE & el L FIM, 6MWT 254 & K h
o7z MOFEARE BIZITHEH FAEREL Do T,
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BRI RE & BRI RO M

FEHAB HR R
fﬁﬁf (%) 63.5+11.6 63.6+10.2
PRl (B142) 14/5 14/3
Bhﬂl( kg/m2) 23.0+3.1 25.1+3.3
(T ZE/ H 1frL) 9/10 6/11

rﬂﬁ@ (FlIfE) 1217 9/8
TH% Br. stage (III/IV/VI) 6/7/6 13/2/2
EEOMEH (Hv/7eL) 10/9 12/5
FIEN SO (» A 76.1+49.1 101.4+63.9
FMA-LE (/%) 23.3+5.0 20.9+4.2
BBS (i) 48.5+5.1 44.7+6.7
FIM (%) 118.3+7.0 111.6+12.5™
FES-1 (A%) 33.0+9.8 35.1+12.1
6MWT (m) 296.6+103.7 225.4+100.8"
TUG (m/s) 14.00+4.83 21.86+21.84
HBATIEEE (m/s) 0.92+0.27 0.73+0.31
CCrorm % BE i 0.9241+0.0623 0.8104+0.2259
i BE i 0.8867+0.0868 0.8804+0.1015
& BE i 0.7336+0.1746 0.7123+0.1754

BMI: Body Mass Index, Br.stage: Brunnstrom recovery stage, FMA-LE: Fugl-
Meyer Assessment for the lower extremity, BBS: Berg Balance Scale, FIM:
Functional Independence Measure, FES-I: Falls Efficacy Scale International,
6MWT: 6 Minutes Walking Test, TUG: Time Up and Go test, CCnorm:
normalized Cross-Correlation

*p<0.05, **p<0.01

2. MEOFEICETLIZER AT 4 v 7 [BIRIAT
W O FEE B A L LTI-ZEa O AT 4 v 7 BRSO O % 7R~
T, BEUTIREAE CCrom 231 SNUT-2MEE & OF E R IXR O 0o 7=,

K6 WEIOFAEIIETLZE0 VAT v 7 BRI

Py o 95% 13 #H X [H]
EHH EIPEEER p fiE v X . LR
5 BE £ CCrorm -6.938 0.082 0.001 0 2.43
EE 6.046 0.095
ET L X2 i E p<0.05
HIBIEIH = 61.1%
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3. HREIEEIZ B % Bl oA
# 7|2 FES-1 @A & LI EEYSOMT OR R %79, FES-I (ZI3N%BIE
CCrom & H?Eﬁ%ﬁ CChrom AN Ajé't:féf Fﬂg@ %‘f%ﬁ@f:

K7 HREIZREUZBE S D EIER AT

b et A 95% 15 #E X [H]
HH REmARE R RR R p B TR iR
TE 42.09 0 19.94 64.24
1% B9 % CCrorm -25.66 -0.4 0.012 -45.32 -5.99
J2-BEET CChorm 19.64 0.31 0.046 0.4 38.89

R2=0.25, ANOVA p<0.01

5

bl

18 P TIPSR AR O AR T IR R MR LR B L A o 7
UL, BB 1T BIE CChom & JEBIE CCrom A B /2B A 700, M
B OB A FE R DY B E BRI MK <, e BIE o TE B A0 FE ket
FPEDS mV M E EHEEEIXE W2 E B BTl o Tz,

AR R RE OB D Y X 7 [RFI2IE ADL RN T U A, RO, 9
O, EEREL Ckkx 22BN 5 7Y, BTREEOREIC OV T HHE &
HTWDA 3 KIFSE TRt U7 B 0 TR Bt 1 X B 2 3R 60 7 42 o
T2 ARSIV TER) PR AT IS FRIE DB O TN 71272 5 LI AT, %
RNZH HZMITOMERH DL 2R LTS,

—J7, AR B AR TR PR L A E AR BE AR . s X
ONRAE| U G & AR AT PRI BE L TIR W O DT ERHRE STV 5.
Shimada & "NIHAEE & SATRHEDBIEN G, N7 A T 2 ADEE Y 27 & &
HHZE, FERWIATURAEEHNA N T A ROMBEDOENREY 27 &
FH DI EERE LTS, Ayoubi B SOITHREIRUGK O 2 W B K 0 s
R D & DEREE O F PR ORI AR RN T BICE NPT 2 2 WA LT
WD, EOBIT/NT A —Z PREEFRICENL TV D DN O W TER — S iz

25



FRIIAF DTV WS OO, BITREIC T 2 8 O 5B ) HR ]SO B R

WZBET 2 Z EITALNTH D, < OEATHRITERHE Z X/ ThbitTn
D03 T80 ORGE BTN AE T R AR O PR B 2 R TIRE T do D T IR R
PESEAEI YR & B 5 2 L 2SS Lz, AT, BERMRIZ AT > =
R H HAETETEE) & B L D), B8 R TR B AR TETEE) & B 5
ZENMEINTWD B EB) PRSI PRI A E R A L CH WA
TETEE) DB/ MU ZFUTHE O FIRBEERIR T IZIE DN D v HEMED 6 5
AR R R BT 2 ERICBI LT, AR RIIARBIET CChorm 23 1V M ETHALE]
PRI/ N & <, RBIFET CChom 238 WME PISEIMREIIRE < 2D Z L &R L
TS, 2R R R B rT B DD 7 & FiT T ~ DO HEEE ) 3 A+ &
720, X CARLERAIT/NE — 2 L 70 5 88D iiasrp j BRSO %4 2 4%
1T L—= 73 BEE O BN MR — A 0 b OSE L &b ITHRIE O
b S 2 B8, e BEN O BB A AR BT R E LT TR — X
AR Z B L TV b & B2 5. BB ORI DWW T, RBFZE TIdx5:
TEER DA ERD TV D, A F B EE O FIREER T, SCHIRFIC 1XE
DERTFICHE BB S, IEHENICIE T ERE - W R & HB T 21552 Ff
FERBATRE =Ml T 5 2 & THRITANLZRET 228, JEE S M
OEAHE SN D Z & TIEHEZE YO R IEKEIC L D0 72 LIZHEA S L<
T 5 B SFD, BHEHOERICK W BRTLREREHRTHZLILTED
O DOIEFREAR & 1T F 7R o T EBHIE & 722 0 EB) PR RIS HENE T S, £
OFER, BRI CITER FAICIERFRTH 213 EBATHLE UHSE R i E /)N
ST AREMDR 5 5.

) 48)
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A

BT AR OB A bz BRI L —DEE LTERT LI LENTED
CCrom 13, B IR O “FRY AT IR FAME DRHmIZ I 1T 5255 — DFEfE L L THHT
& % . EEN RIS T PR & OBIEIIEE O S, BB RIS I3 o 2K %
BET L TS BERSH D, Lo L, EE2RBATHS PRI Tl S B AT,
HH), NT A, HREIRRE R & OIRIRTEE & BIEZ R0 5. i & OEER 72
B L7228, BRfEBHIR 2 ST L C R AEEE B O P IMEC S R R I T 12 B
HELTWD AR 5.

Eila

ABFFENCZ BEAR, 2 ST AR DR, VERRMIEE R, = IIRHG 213 C 0
T BEHG = F WA )T — s ar bt A — RS RIR DAL o7 DR, A AR
TEER K FOLEATTITRH AL LT ET. FAMEOZATICHTZD, MHRE R D1
PR, MHEEREA 5D EU T FREZE O BHE S BIR I DIV L B ET

ARFFERLI D —EBIZ, ISPS BHFE TP19K 19882 DBk & 2% 1) 7-H DT . iEL
LET.
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Abstract

Influence of gait characteristics on falls in hemiplegic stroke patients

Hirofumi Ogihara

Graduate School of Health Sciences, Hirosaki University

Comparison of kinematic gait asymmetry using lower limb joint angle data in

chronic stroke patients and healthy adults

Aim: The purpose of this study was to compare gait asymmetry using lower limb joint
angles during walking in stroke patients and healthy adults to define "kinematic gait

asymmetry".

Method: Twelve chronic stroke patients and 13 healthy adults participated in this study.
Age, gender, height, weight, and BMI of the subjects were obtained from their medical
records. A motion analysis system was used to record hip joint angles, knee joint angles,
and ankle joint angles. The CCrorm. Symmetry Index (SI) and Symmetry Ratio (SR)
were calculated using the flexion-extension joint angles of hip, knee, and ankle in the
sagittal plane to assess the degree of kinematic gait asymmetry. The chronic stroke
patients and young adults were compared using the Mann-Whitney U test for the values

of CChorm, SI, and SR.

Results: There were significant differences in SI (hip flexion, hip extension, knee

flexion, knee extension, and ankle plantarflexion angles), SR (hip flexion, hip

extension, and knee flexion angles), and CCpom (knee and ankle joints).
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Conclusion: This result cannot mean that one index is better than the other. However,
for assessing asymmetry with kinematic changes such as joint angles during gait, CCnorm
is useful as an initial clinical gait assessment because it can collectively define the

changes in joint angles throughout the gait cycle as a single value.

Kinematic gait asymmetry assessment using joint angle data in patients with

chronic stroke-A normalized cross-correlation approach

Aim: This study used normalized cross-correlation (CCnorm) to define kinematic gait

asymmetry in individuals after stroke and investigated the usefulness of this assessment.

Methods: The study involved 12 patients with chronic stroke. A motion analysis system
was used to record gait speed, hip joint angles, knee joint angles, ankle joint angles,
stance time, and swing time. The CCnorm Was calculated using the flexion-extension
joint angles of hip, knee, and ankle in the sagittal plane to assess the degree of
kinematic gait asymmetry. The symmetry ratio (SR) was calculated using stance and
swing times to assess the degree of temporal gait asymmetry. Clinical outcomes were
measured using the Fugl-Meyer Assessment for the lower extremity (FMA-LE), Berg

Balance Scale (BBS), and Functional Independence Measure (FIM).

Results: Hip CCrom was correlated with SRswing (r=-0.612, p < 0.05). Knee CCrorm was
correlated with SRstance (r =0.807, p <0.01), SRswing (r=-0.752, p < 0.05), gait speed (r =
0.654, p <0.05), BBS (r=0.717, p <0.01), and FIM (r = 0.735, p < 0.01).

Conclusion: Hip and knee joint CCrom appear to be useful tools for the assessment of
gait asymmetry in stroke patients. In addition, kinematic gait asymmetry of the knee

joint could reflect physical function, balance, and activities of daily living. These
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findings underline the importance of using kinematic gait asymmetry assessment in

chronic stroke patients.

Relationship between kinematic gait asymmetry and falls in chronic stroke

patients

Aim: The purpose of this study was to clarify the relationship between kinematic gait

asymmetry and falls in stroke patients.

Method: The study involved 36 patients with chronic stroke. A motion analysis system
was used to record gait speed, hip joint angles, knee joint angles, and ankle joint angles.
The CCrom Was calculated using the flexion-extension joint angles of hip, knee, and
ankle in the sagittal plane to assess the degree of kinematic gait asymmetry. The
physical therapist evaluated Br.stage, FMA-LE, Time Up and Go test (TUG), BBS,

FIM, and Falls Efficacy Scale-International (FES-I).

Results: FIM and 6MWT were significantly lower in fallers than in non-fallers. There
were no statistically significant differences in other variables. The results of multiple
logistic regression analysis on falls showed that no variable was significantly associated
with falls. Multiple logistic regression analysis on fear of falling showed that hip CChrom

and knee CC,om Were significantly associated with fear of falling.

Conclusion: There was no association between kinematic gait asymmetry and falls.
This indicates that other factors need to be considered for falls. Kinematic gait
asymmetry was associated with fear of falling. Kinematic gait asymmetry may be

involved in life through the fear of falling.
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