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Abstract

Stroke is a cerebrovascular disease in which the blood supply to the brain is blocked or bleeding, causing a
disruption in the blood supply to the brain. After stroke, passive and active movement is limited due to weakness and
stiffness of the muscles around the joints. Also, aging increases the risk of falling along with a decrease in walking
function due to decreased physical strength, neuro function, and lower extremity muscle strength. Therefore, accurate gait
analysis is very important in the diagnosis and management of patients with pathological gait. In this study, 48 people
with stroke living in the community were divided into the elderly group(n=22) and the adult group(n=26), using a gait
analyzer to compare the difference between the spatiotemporal gait parameters on the affected and unaffected side. In
both groups, the ratio of the stance phase and single support of the unaffected side was large, and the ratio of the
swing phase and step length on the affected side was large. The unaffected side showed faster steps than the affected
side. The results of the between group analysis showed that the elderly group had a longer disease onset period, so they
adapted to abnormal walking and walked faster than the adult group. It is thought that people with stroke walk by
relying on the unaffected side of the center of gravity when walking. To improve asymmetric gait, it is necessary to
continuously evaluate gait using a gait analyzer. In addition, it can be used as objective data in applying and developing

appropriate rehabilitation sports programs.
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Elderly(n=22)

Adults(n=26)

Characteristics
MeantSD MeantSD
Age (year) 69.64+4.81 53.7349.33
Height (cm) 160.85+6.06 169.54+6.94
Weight (kg) 63.8446.62 75.27£14.88
Skeletalmuscular mass (kg) 26.07£3.90 30.52+5.47
BMI (kg/m’) 24.55+1.25 25.57+4.29
Onset (year) 12.96+6.30 6.86+5.87
Affected 0.81+0.03 0.85+0.04
Leg length (m)
Unaffected 0.81+0.03 0.85+0.04
) Left 12 14
Affected side .
Right 10 12
. Hemorrhage 16 20
Disease name
Infarction 6 6
Male 16 24
Gender
Female 6 2
* BMI: Body Mass Index
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phase), -+-2}7](Swing phase), THaA]#]7](Single support),
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WiEd AT thea 2tk WA welagel A%
28 AJZK(Step time), 42}7(Stance  phase), 217
(Swing phase), 3FL=]Z]7|(Single support)ollA] upH]Z
7 wlaul3s Afole] §ojgt Ajol7h LiEithp<o0l).
B ARG ol ohZT Mol b
143403052 EUSA Urhton] §ojg ol w
oJA] kTt A8l AIXRE wiE|So] 0.83+0.22s, H[uf
HZ0] 064101652 Dj|Z0] SofoA A Let
THp<001). ®3) 7] Azte] w}2 Q1Z7), §247), &
YAA7), FEAA7] vlEe] Ak vhadt k. §
Z17)% ha]Zo] 69.0145.19%, H]ufH|Z0] 76.88+6.94%
2 wjop)zo] Sofabl 2 ekdtpeoon). §2t
7|+ upH]20] 30.74+5.19%, B]upH]20] 23.16+7.06%%
nh] 5] fofshA S Urebgdth(p<001). RFEA|A)7]
= upH|Z0] 22.98+6.86%, H|u[H|Z0] 30.75+4.72%=
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olof wiE AF|Zo|(Step length)9]
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A gtk B9 28 f(Cadencoys wh|Zol
88.78+15 41step/min, 88.19£17.02step/minC.z A2 =
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. Elderly (n=20) Adult (n=22)
Variables Side Z p
MzSD Z p MxSD Z p
) A 143030 1.7140.40 2969 | 003"
Gait cycle () -1.380 168 -419 675 —
Un 1.43+0.30 1.7140.40 2938 | .003
. A 0.83+0.22 0.97+0.19 e | 2545 | o1
Step time (s) 3815 | <001 3695 | <001 —
Un 0.64+0.16 0.78+0.28 2711 | 007
A 69.0125.19 71.45+7.78 e | -1076 282
Stance phase 3880 | <001 3568 | <001
(%) Un 76.88+6.94 80.41+7.12 -1.717 086
ing oh A 30.7445.19 28.4147.76 v | -828 408
Swing phase 3685 | <001 3518 | <001
(%) Un 23.16+7.06 19.44+6.95 -1.655 098
Si it A 22.98+6.86 19.47+7.08 | -1676 094
ingle suppo 3847 | <00l 3568 | <001
(%) Un 30.75:4.72 28.67+8.05 -828 408
Doubl dl A 46.03+10.79 52.04+11.67 -1.800 072
we Sppo ) 257 | 20
(%) Un 46.06£10.62 51.75+11.74 -1.779 075
; A 73.61£26.50 70.94423.23 -155 877
Stride length 4502 | a3 -1.194 pey)
(cm) Un 72.34+26.03 70.7323.49 -083 934
Sten | A 46.09+17.22 4532+13.24 . -207 836
<P length -568 | 570 234 | 00
(%oleg) Un 44.77+17.61 37.15+18.48 -1.490 136
i A 18.23+6.68 20.95+5.96 -1.345 179
Step width 1542 | a» 202 026"
(cm) Un 19.8747.09 22.0245.73 -1.179 238
A 88.78+15.41 74.01+14.23 3269 | 0017
Cadence 1640 | 101 -698 485 _
(step/min) Un 88.19+17.02 74451425 2855 | .004

A: Affected, Un: Unaffected

Hokk

<05, “p<01, "'p<.001

s AA1Ee 4 A"
7), SR A]7], AgZo], AqlUu]oA f-eJgkto] 7}
Uepdth AgIAIES vhH[Eo] 0.9720.19, H[upR|S
o 0.78:028s% wh|ZO] foJstA A UhEpyith
(p<001). YZ7)= upn|Zo] 71.45+7.78%, H|upH|Zo]
8041£7.12%% Hupd|Zo] fofsHAl A UEkkT
(p<001). FZ}71= mhH]Zo] 284147.76%, W]uHH|Zo]
19.44£6.95%2  wpr|Zo]  fofotA A UhEpgth
(p<001). SHA|Z]7)= whH|Z0] 19.47+7.08%, Hut]
Z0] 28678.05%= H[upH|Zo] footA A e
WEHp<001). 2E]Z10]o] AL uju]Zo] 4530+13.24%,

W), $7

HlnpH|Zo] 37.15+1848%% mhH|Zo] {ostA A

Uehdtp<0s). el 2edule o)
20.95+5.96cm, H|upH][Z0] 22.0245.73cm=  H|upH]
$l8bA 2 eftripe0s). RaAZRS ohulaa)
HlepelZo] 171404052 S5 Uefston], ozt
Aol wol) glgk.

S| ohlEo] SL04116T% HluulZol
517541174%2  Uehts, Hejzol=
70.94+23.23¢cm, H|uFH|Z0] 70.73+2349em=E LFEFSITH
Jg)a B AE Sx(Cadence)= ©pH|Z0] 7401+
14.23step/min, H|u}H|Z0] 74.45+14.25step/min .2 L
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HeiHpol wE il S} ujupE]So] ekt b
4 Aiks ohea vk B A9 kel
oAz vhH| S} HjuRE|S BE 1432030s2 LRl
AolTZoA s nlE|ZTt HopEE BE ] 71404052
Uepg o, Agolago] wlagEeh vt Huf
HZo A foJstA B3kl A UERsIThp<01).
T}e0 & npu|ZE AEA|7k)A] =l 1RL 0.83£0.22s,
AeolaEo] 0.97+0.192 Aol 80| o5k AA
P om(p<05), HupHE ARIAZES w9150
0.64+0.16s, Q17150 0.78:0.28s2 AJQl1E0] &9
SHA SA| YERTHp<05). 23 7o) wE [l47],
F271, AR, FLAA]7] vlE] vl Aike
5t Atk 27 vhHEa BuielE R Ael
ol ®QIIFETY A YehgAN SAH fogt
Aol UeA] okoket. WHH 2719k s A7) =
npH| &3t vjupe|E BE ol Tgo] A YRR
SAACE Fofgt Aol UehtA] ook
719] 745 v &} vt HE AgRlTEe] A
UERRAISE SAA Fofgt Aol vehA] gtk
HejZjolo] upn|&a vuhr|S BE W=QlTFe] A9l
JFEch 3A JEREAT BAKoRE Fofst Afol=
U] ggteh theos AgiZiold] 79 uhH|&
Aol wIOFH ARAE Ate]e & Afol7t
L B S Aol kol 1Fol AIOE B
o 2A YepgAYE opE St vjopE] S mE 5A A
et Apol= YA glolet Agld el vhe] St
HlopH] & W AJQITIFe] kRl gEh 2A Ut
ARt I3t Aoli= VEREA] GISIT) 9 A8 429

7% npH|=& AQl150| 88.78+15.41step/min, =0171

o Rl

. Eu%)

olr

Ha 35

50| 74.01+14.23step/min & & LJERGL!, BupH|ES =
ol I&o] 88.19+£17.02step/min, AJO1TIEFO] 7445+
14.25step/min© 2 UEPGom niH|&3} wlojH]E %
Helagret welagolx ojsi 27 ek
(<0).

HES Aol A Eee Atttle 9oz
B2 e ARAsks Alo] HagololthKelly et al,
2012). 287] Wizol HEF AollelAl Ao FH
22 7719 3]Eo|tLanghome et al, 2009). &}
ol UL I B RS Tkl
Aol Faslth. & ATt Bohl HEE gojas
NEEEIP U ELERE I E M Es e

(Forghany et al, 2014). FAIESHo|A ¢Z7](Stance
phase)?} §-217|(Swing phase)x= ZH2Z} 60%, 40%=
Y7|(Gait cycle)S A3 HPerry & Burnfield, 2010).
SHAITE 2 AtoflA kQlFd AF9aE BE 4
Jloh §71719] HRS A e s Bl 4
ek, 3 uupulEolN AZ] wigo] o 2 e
BT, ohiZelis $7b] wlgol Ay
Donald2002)= AZ719t 2719 Hat#lql vle2
642 UEhlA, we 457 welas Q7))
Aadnhal sioinh HErE A5k d471e
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2012; Roelker et al., 2019). 0|9} o] E Lo A}
g djgoz ¥ 18 BT npiZoz 43S A
H HYPFA ofggol 7] wize] wnhEE 2
Aot} B sl BT SAo] e Ao A}
g 2oz AR 7KStep time)e] AL F IF
B vpdlZo] wo|Zuct v 7] ek, oh)
Zo] umulZnct Arjdoz Ade iy g
QAT 4A Yehgse & 4 ok 919 W=
Fdeen £ 1§ wE vplEoR JEe Y78
H HPF ofggol 7] wize] wnhEE 2
Asie] B she S4o] Ueht Ao A
AE(Step width)] ¢ HlujulZo] ujlZmrt
Adiom 27 e, ol HinhilZe] Adg
22 ) A5UHlE 34 st upHSe] B o
29 wARKE Aoz ARt 2 18y vh|33)
R EBIEL ERREER R ARES P L
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Z7¥stha B e U8(Aoyagi & Tsubahara, 2004)2}
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w115 HOUTE 7 waHso) vnad 23
L 0w g R ARAZ o2
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W, 4TS o TAOR Q1S WA 1
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