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<Abstract>

In hemiplegic gait, walking speed is an important factor to evaluate treatment effect. The purpose of this study was to
describe and compare kinematic variables during differant speed hemiplegic gaits. Six hemiplegic patients(47 — 69 years
old) after stroke and age ~ matched six volunteers in good health(S1- 61 years old) were studied. The patients were
sorted into two groups, dopending on their self - speed of walking : fast speed group(3 patients,0.74+0.14m/s) and slow

speed group(3 patients, 0.2910.09m/s). The results were following.

1. In the hip joint, the fast group had lower mean valie than normal but had similar pattern to normal. The slow group

had continuous flexed pattern.

2. In the knee joint, the fast group had similar mean value and pattern to normal. The slow group had continuous

flexed pattern.

3. In the ankle joint, the two group had dorsifiexed pattern. The fast group had similar pattern to normal. Thus, the fast

group was similar gait pattern to normal.
Key Words : hemiplegic gait, kinematic variable, gait speed
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Table 2. Joint angle of the Hip Joint
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Fig 1. Hip Joint : Flexion Extension
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Fig2. Knee Joint : Flexion Extension

3. WS o) WET XE 2 By

WA R 29 4 BAY HE M- AT AT

(Tabled).= 3.142+595 2t WE & 242 7043+

375, = 28 242 17296290 k. BF @2 W
& $3% A4 2, = FH 32 FAM Ho)7t AN
(p<0.001)

Table 4. Joint sngle of the aukde

PlaRURORST | 1 a7
~T 031421595 7.043£3.75* 17.296415.535*
(degree) -~ T *

" 112 t- test between normal and slow
- 12 t—test between normal and ‘fast
* . p<0.001

o 2g(Figdre 29 34 TE 271 YR
‘-’—Rl ’ﬂ%ﬂﬂb} ’8’8 "li‘ﬂd/‘ﬂ ’?l'ﬂi'il‘ A7l Hoy
HEae B '%171 U771 '5}*] A2 A Hdl
Z']%il’*& Bl §271e ChA] W25E PP 8
o EE P2 A4 AAN S Holth 2T ek



3 AE%e VEA gom =1 T A% 2% e
W24 E fASHRA i‘l"ﬂzl'—-l ‘i‘!i}?} g Wﬁ- By
th(Fig. 7a).

A?IQS.EW -
5
15 LT ] —
— : ' e r=—FAST. |
10 p o aummemer o e N
g O\ 0y | | e SLOW
=z 8 ; R P oy N .....m
40 i (.
a -5 V T
-10
%OAH’CYCLE

Fig 3. Ankde Joint : Dorsi and plntar thion )

MFFoL AT Hnh Pjo) e & YarRM
waio] 4 AT E QA B 4 e 71l a2
CHDettman ¥, 1987). Behe] Ba1e} 2y Lok Bl
slof oje} A7EO| o] Folzitt. Brandsister (19832
By £oh Be B A E5ES] AR BAE v
8t21 3L, Lehmann $(1987)& lﬁu}ﬂl %zm 2y °I b 2e's
w3 vlmald U271t #a /A7 U Nl @
% w2 2ol d A3 B§ #A9 §¥YPoj hEckn ¥
Dk 2av ol ATEE RAhAS 2 &%
g AAAez dFAle 82 Y- Wagewr(l992)c

BYg 7122 o8¢ SHAN ke RLE-L Ll

2 ¥y SEE Uy Yo AN P A L
a3yt

Roth §(1997)& B¥. &z ©E AR ¥ris)
ABVVAE AFAY L) LU B &
e} i} MUY AE, F2ANhUA]
@7 naislolziol @cin stgith. Otmey. Fa%ne B
ohu] gabe] Beels Ush Yol iRt QPeIM Bt
T ME $573 3N SEF, »W £5FoR FY

o] 4gstgict.

fupe) faksl v ST ALY YIME WE G
4& 7N AP BAS Bl WA E, L RS
o 2 AN E Y Su5 Basel AT TR

go2 upo] @At 1]-"‘i*°l Adg 5‘.‘! =9 7

AR A HEE B Sl el HE SEUN

LiE, & A9 vAN T8 B, 45wy A
’a}‘ﬂ Aol gl 24 Zh& e F7lof we} vlasial w
& 9-'3 23 =¥ By 2ol H4E A0 ugel 45

Sl A4 B AT & A B3kt

n@Ael A4 5§ ABEY B AYe) BT

W2 WE 23 F4TAN Hol7} et &, HE 2o

Y A9 el BT ur} Fop A4l visl B
M7t 9 Yolum AT A 20 WA Pof WAR
& Aolzt figiE) ojRe =d ToM e WL Zo|
e 280 YoluAl g B AF7)) AA e
o wl&d WA F) AR FAHR UA7) W

Eolith. aAX Re WE TollMe B3 2 AL
Bgert Hol 27 gro) FA 28t} o B ghg v

W Hd AA gt 32 FRG 9 we s e

Witk =R T A4 AT 2RE ) FF kol o

T W) Y1 AN ¥n AL IS RAe

o, Wmtem(wsm oa? % 2% Ivel nELE] E7
'ﬂlfi—ﬁ & 2o Okwy(im) ?Ha\ AL R

AE Hj4@ Pl oRe W] YA7IA -FEY
AAo) glong 1 ohg %o Aol YHLn e
Ao BejA}.

£BHe) $E AV WF gl vl@ol M, HE
23 B4 T Alo)7t Qe olAe mE T} FA

29 v Rl 2} Bl =/ 23 B

+5& Hojzt 31211':‘:‘“ °]7"<Q: L ) 5‘.3341*"1: o}

G gAY Ads ¥ HT @e) FEeR

A%A o2 ZIHoiUY7) HEIHT

e ZAME B4 2T FARA v 7718
233} A& T2 VHEUA ) de] FE YHY
e & 47 Ak KA THChao T, 1983).
7] Y271A) AN Fo) Ho) Bl Wt 32 & Akl
71 8.3 s 23| Yojuiol dad mi7iolA <12t
7] Adie] @Fo] WAl 8t 2 ol F A8 A A

WE A 7lel Hel AA G vehitrl Ade) 34
Wol AIME Ao o) FahEAM BarIAl T E3o|

47171 AT R2b71A) EFo) 328 1Y Hrirt
A 2HL Ve & #27] Dol Og By BB

Az AlAo) AT (Perry, 1992).
W uRFR g HFEE ehio] B4 2N
AR ERE vehiol & 5 A4 yasch At o

239 A Assa 23l Ued, o YL
Winters S-(1987)¢} S Follr 2§ IV HAlBlch.

...lw_



°ol3 g Aate 7§ B A= G A& pisiele

AE FHe UY A Aldstel 23003l Fow

% % 9ok
$2 B $5& 4B BE 294 BAe
& ERE JEhARA @ U AEaA a3y
23 vixe BHE MRon LI 28 AS Bl
B T QA& UehiaM B4 £5 2Ue vzt ¢
4 Jehiithel A e ThE AT ojsh MuislE B
3polct.

2 A& AR 0 A 7] BAR HY2E B
gooz Yuoz yaslelxe NYAY BWopu 1
B AT Aold Hele AR LY AvldlE
Batel Y&aix 24 AP 870l taad & o)
of dthe AR Yeidos JgE FUS ISAE

neislojo} & AHo|o}. E£§ tiAzte) S92 F=st

chaksix) Zaithe AlgA-§ 1A 3 )l

ey RE Wele] Pale] B I A8 YU &
Ao S4TE Fuglel Uita) HYos Bx Uk #
HolM Mz BYo 2o AYo] YAY Ao 42
w 23AAAL) AN AR ARET B1E Yol
aste nalslojzol § Aoz Yzect.

2 ATE BE Y Byo] =¥ 29 B Rk F
gAQ Ao WA o J4 vee] IYPHUSE
HoFQn £@ =¥ TAME r%'ﬂai-—i 58 ¥
722 BN Ywrael e -ﬁz}J E’S"ﬁ*‘l L]
REE A3 2Z9] Fa4 HYL vehia Qe

V.38 &

2 A7 HES o) ASHoz $F ARE ¥
Qe Bt 6PE UAe s Adaos Na AT ME
2 395 =3 2 3922 vhre] #hA TS AR
A FeA B8 PG YNt O e FBE
AT} ¥lm F1Zo2 AN A} 6We) ua B4 2
7} o] g5 9let.

L o] PHolM ME 2& VY 24 WE R R
WA TAZE FA 2 N5E Pejda, = B
e B BF7)el YN VAL A A A4
2 2350) g 99 B

2 B BadM BE 2o ¥y 2o WAZH 2
ZE HY2I AR SAZ 8 By M3l P

B 2o skt An AsAoz RN e WHE
2t}
3 QR WAAM wE 2ol B3 29 YaAgke 34
ZH o MEsol U AL Py vk
I, =W P& A4 PHY YW O 2 o Wy
o) slow ¥ 2} Aslel Wesk Fkct

ol2M WE ua Fol =7 My Fuchol P4 uyY
Aol 2HMUTHE RE L £ Y en T fap2el
gozel Ag AYA ¥ W W ol U@ Fol7}
Rastctn 129,

B2ugd

Bohannon, RW., and Andrews, A.W.(1990). Correlation
of fkncq. extensor muscle torque and spasticity with
gait speed in patients with stroke. Arch Phys Med
Rebabil. 71 ; 330 333.

Brandstater, M.E., deBruin H,, Gowland, C. and Clark,
B.M.(1983). Hemiplegic gait : Analysis of temporal
Variables. Arch Phys Med Rehabil. 64 : 583~ S87.

Burdett, R.G., Borello — France, D“., Blatchly, C., and
Pbptter. C.(1988). Gait comparison of subjects with
‘hemiplegia. walking unbraced, with ankle - foot
orthosis, and with Air — strrup brace. Phys Ther. 68 ;
1197 - 1203.

‘Chan, EY,, [Angn}an. RK., and Schneider, E.(1983).

Notmative data- of knee joint motion and ground
reaction force in adult level walking. J Biomech.
16(3) ; 219- 233.

Dettmann, M.A., Linder, M.T. and Sepic, S.B.(1987).
Relationships among walking performance, postural
Stability, and functional assessments of the
nemiplegic patients. Am J of Phys Med. 66 ; 77 - 90.

Gauéy, P.M., Forster, A L(1985). Human movement.
Churchill Livingstone ; 197 - 206.

Hill, K.D., Goldie, P.A., Baker, P.A., and Greenwood, K.
M,(1994).. Retest -reliability of the temporal and
distance characteristics of hemiplegic gait using a
l_bm switch system. Arch Phys Med Rchabil. 75
577 583.

Olney, S.J., Macphail, H.A., Hedden, D.M. and Boyce.
‘W.F.(1990). Work and power in hemiplegic cercbral
palsy gait. Phys. Ther. 70(7) ; 431 -~ 438.

Olney, S.J., Griffin M.P., Monga, T.N. and McBride, 1.D.

- 101~



(1991). Work and Power in Gait of Siroke’ Pationts.
Arch Phys Med Rehabll 72309~ 314

Olney,S.1.et al(1994): Temporal,: Kmemanc, and. Kinetic
Variables Related to Gait speed in- sub)ect thh
Hemiplegia: A Regression Approach. Phys Ther 74;
872~ 885

Olney, 8.J. and Richards, C.(1996). Hemlphg\c gait
following stroke. Part 1: Characteristics. Gait &
Posture 4 136~ 148.

Oxford Metrics. Inc,(1995). Vicon' Clinical ‘manager user
manual.

Perry, 1.(1992). Gait: analysis : Normal and pathological
function. SLACK Inc.

Rose, S.A., Ounpuu, S., and Deluca, P.A.(1991).

Strategies: for the assessment of Pediatric gait in the
clinical scmng Phys Ther. 71.; 93~ 112.

‘Roth, EJ., Merbitz, C., Mroczek, K., Dugan, S.A., and

Sub, WW(1997) Hemiplegic. gate . relationships
betwtcn wajking - speed and other -temporal
parameters Am J Phys Med Rehabxl 76 ; 128-133.

Wagcnaar, R.C. ‘and Beek, W.1. (1992) Hemlplcg:c gait
kmcmanc analysns using waking speed as a basis. J.
Biomech. 25(9) 1007 - 1015.

Winters, T.F,, Gage, 1. R and Hicks, R.(1987). Gait
patﬁems in spdsnc hexmplegm in children and young
adults. J of Bone and Joint Surgery. Vol 69-A. 3 ;
437~ 441,

- 102-



