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Abstract

The purpose of this study is to improve the stroke patient’s gait ability by applying a closed or kinetic chain lower

Methods : The study subjects were 48 hospitalized hemiplegic patients who agreed to participate in the study. 48 subjects went
through the intervention: 24 in the experimental group and 24 in the control group. One set consisted of 10 repeats of the exercise.

Purpose :
TUG and FGA were significantly improved in the experimental group. The spatio-temporal gait variables in the

limb exercise
The subjects performed three sets of the exercise once a day, 5 times a week, for 6 weeks.
experimental group all showed significant improvement. In the control group, velocity, cadence, and double limb support showed

Results :
ability will be seen for closed rather than open kinetic chain lower limb resistance exercise.

significant improvement, Trunk sway angle showed significant improvement in all three axes in both groups.
Conclusion : The results of this study indicate that a more positive effect in terms of improvement of the stroke patient’s gait
closed kinetic chain, gait, lower extremities, open kinetic chain, resistance exercise, stroke
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Table 1, The program of resistance exercise
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et - IRM9| 20% AR D3lAE &5 B ddUAE &5 103 A
252 ATt FU RS Ao] FAU setE HATjd BF AW P > YES
1 231~ 5 4 12
= - - IRMO] 40% FAZ @RS &% B duAs %5 108 A9
- 2% AASHE F 2A4E Ao %74»} 2 AU mE AY T 4 s
4] 15
e IRME60% RAZ RRAE oF Ei duAE 25 103 A9
25 AWSHE BA 248 o] FAY s AU B AY B 5 gEs
=3 R ZskA 9w sEAtelA =4 ® IRME 2kl
o IRME 20% RAR TRIAG 2F £E dAAE 2% 103] Al
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] F4
= et CIRMO] 40% $AZ SRS 2E Bl s 2F 103 A
TS NSk B0 mAE Alo] FAY setE FThTE B AF o o Qs
F4 e
et - IRM9] 60% FAZ 2aAE 5 EE A % 103 AW
SES AW B 2AZ Ao FAY setZ Hejd BE AW & > QS
Stroke patient
(n=50)
l
’ Randomized allocation ‘
v N
Experimental group Control group
(n=25) (n=25)
| l
Pre-test
(TUG, FGA, velocity, cadence, stride length, double limb support, trunk sway angle)
l l
Close kinetic chain Open kinetic chain
resistance exercise for resistance exercise for
lower limb lower limb
| l
Transfer 1 subject Quit 1 subject
after 3 weeks after 4 weeks
l l
Post-test after 6 weeks
(TUG, FGA, velocity, cadence, stride length, double limb support, trunk sway angle)

N 7
Statistics
(paired t-test, independent t-test)

l

Produce results

Fig 1. Study flow chart
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2 7o A HAS 08 PASW 1802 of
L34t e Ha4 9 AR = Kolmogorov-Smirnov 74 4
om AFRE S FAshelch Aol Avkael 5
d< Hlwst7] 918 7ho] Al &(Chi-squared test) 7 9
EYFE t 7% (independent t-test)S AA|FFH L ZF 9]
A Faae] 504 AAS 98 SURE  AEL
olgatoleh. 7t 2o 2 F4 A5 Aol vwE s
of-3-3E2 t 4 (paired t-test) e HA|ISFAIL IH7F A F
Sulso] Ajo] & Wmaly] 9o] SURE YA o] &
stk BE BAH §o5EL @ ~052 S9rh
V. 94743

L o] ubeel B4
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(AT 244, HAE SHA T H( 2 2475 0] 3

Table 2, General characteristics of the subjects

oh ek S4o] glofA 7t ol folat Aol i
Al Goti7] f]3te] 7ho] A4 % (chi-squared test) 7} =
Y EE t7] & (independent t-test) S A|dY 3+ A3} ZF - 7
| 544 wrEstech

TR Qurd S4elA gue
A 177(70.8 %), o1&} 778(29.2 %), thEtollA A
2%(50.0 %), %12} 1218(50.0 %)©.& T3k -9l5k Zpol
Faloe Jﬂ% ele)e Bl A 53634808 A,
ol A= 53.96+8.33 M=+ It AT A1A
A2 167.0449.01 cm, ThET 162.8849.27 em, %
0] 65.88+11.82 kg, T 0] 624641528 kg &
27 5ARE wEsth Adge APmeld o
A 127(50.0 %), HE=E 129(50.0 %), RLA X
13542 %), W& 11H@58 %o & 27F 9.9
SHAl ergrom mhu] el AuTolA 92 o) o
(37.5 %), = vbH] 1574(62.5 %), HEoA = vhd]
1175 (45.8 %), &= ulH] 13 (4.2 %)z +7F 545}
Aok 71 AR olA 17.79+6.35 7, thEt
oA 17.79+7.51 ML= 7k 908 zol7t 919l
(Table 2).
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oM, oM N\ moh goh

Experimental group

Control group

2
(n=24) (n=24) X P
Sex
Male 17(70.8 %) 12(50.0 %),
2.178 .140
Female 7(29.2.0 %) 1275(50.0 %)

Age (yr) 53.63+£8.08 53.96+8.33 -.141 .889
Height (cm) 167.04+9.01 162.88+9.27 1.580 121
Weight (kg) 65.88+11.82 62.46+15.28 .867 391

Diagnosis

Infarction 12(50.0 %) 13(54.2 %)

.083 773
Hemorrhage 12(50.0 %) 11(45.8 %)
Hemiside
Right 9(37.5 % 11(45.8 %
g (37.3 %) (5.8 %) 343 558
Left 15(62.5 %) 13(54.2 %)
Onset (month) 17.79+6.35 17.79+7.51 .000 1.000

*p<.05
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2 44 534 A4

3 BsE Y A dAS Sl 71ed Eds
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S, RN A A E, B84 B AT
He] EEdAE A SHEE (HAS AT 2
I RE FEOA I Zboll FofRt AbolE HolA| ghot
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0

43k A7 e THTable 3).

TUGE  AlFolA  2331£1047 %, tRZolA
24.6248.80 2SItk FGAE AF ol 4] 15.50+6.41 %, of
ZTo) A 14.83£5.95 Ho|gth HEETE AT o)A

1.20+0.50 m/min, tZ oA 0.9940.39 m/min®] 1t} &
&L AlF oA 82.69+21.85 strides/min, TH Lol Al
76.62422.76  strides/min©| QI TR AO  AlF o] A
1.5120.33 m, thRoll A 1.36+0.32 mo| gtk F3kA] A
A &= AP A 19.05£6.99 %, tZatoll A 19.93+4.24
%ol Uh AsHe 58 4k F AFHES Add
A 27.93£6.97 rad, ThZol 4] 30.96+7.50 rdo] Qith. TAF
WO AF Lo A 21.7749.14 rd, TRO|A] 21.34+6.85
mdo] it A= AdtollA 23.17£9.12 rd, 2L
A 24.02+12.07 rdo] Tt

Table 3. Pre—homogeneity test for dependent variables

Experimental group Control group
(n=24) (n=24) t p
Mean+SD Mean+SD
Functional
TUG (sec) 23.31+10.47 24.60+8.80 -470 .640
FGA (scores) 15.50+6.41 14.83+5.95 373 711
Spatio-Temporal
Velocity (m/min) 1.200.50 0.99+0.39 1.654 .105
Cadence (strides/min) 82.69+21.85 76.62+22.76 942 351
Stride length (m) 1.51+0.33 1.36+0.32 1.365 179
Double limb support (%) 19.05+6.99 19.93+4.24 -.522 .605
Efficient
Sagittal plane (rad) 27.93+6.97 30.96+7.50 -1.450 154
Frontal plane (rad) 21.7749.14 21.34+6.85 .183 .856
Transverse plane (rad) 23.1749.12 24.02+12.07 -269 .789
3.7 A% 5 uho} 2k AR TUGHSE F4] A 233121047
ZoA FA T 2083+8.74 22 {olHA ATt
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Table 4, The comparison of TUG on each intervention group (n=48)
Experimental group (n=24) Control group (n=24) t P
Pre 23.31+10.47 24.60+8.80
Post 20.83+8.74 24.41+7.92
Post-Pre -2.48+4.46 -0.21+2.89 -2.093 .042
t 2.726 0.357
) 012 725

[‘E

4\_ Q’Oﬂ EHB_]— 7]_/\4 7—]7(‘]

o 7Fe] FGAR 4= 8| Table 59 A|
Ag shet gk d@@el FGARSE FA A
15506641 oA FA) & 1746617 Ho2 FOJ5HA

713 THp<.001). 2ol A= SA A 14.83+5.95 &
oA FA T 15.08+6.14 Yoz FAEG o GOt
Atol= SlATHp>.05). = w7k vlaL Al Aeske) el
i =to] Aol vis) otk Aol S H A Th(p<.01).

Table 5. The comparison of FGA on each intervention group (n=48)
Experimental group (n=24) Control group (n=24) t P
Pre 15.50+6.41 14.834+5.95
Post 17.46+6.17 15.08+6.14
Post-Pre 1.96+1.94 0.25+1.33 3.555 .001
¢ -4.934 -923
p .000 366

2) NS B3s=of ofet 7t 49

Al kel 2 A2 BalSEE AR A 120£0.50

m/minof| A} A% & 1.5240.63 m/minS. 2 §2|51A =7}
S ATHP<.001). TR H= A% A 0.99:039 m/min
oA 4% T 1.09+0.53 m/minC =2 {2|5HA Stk
(p<.05). T+ 7k Bl A] AT o] 2o &F

ol wlsh felgt AbolE E ATH(p<.01).

Table 6, The comparison of velocity on each intervention group (n=48)
Experimental group (n=24) Control group (n=24) t D
Pre 1.20+0.50 0.99+0.39
Post 1.52+0.63 1.09+0.53
Post-Pre 0.31+0.31 0.10+£0.23 2.724 .009
t -4.921 -2.151
p .000 042
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(2) &9 Wzt gk 7k A4 SHA| 718 thp<001). thZ2TtollA= S A 76.62+22.76
strides/mino]| /] 2] 3 79.28+21.27 strides/minC. & 3-9]
Sl 271 ATHp=05). 5 @2t vl Al AWEe] T
o tjzel skl vial felat 2folS W ATHP<05).

TA AF F & 1He] B&4 H|al= Table 79 AJA|=
o] Bas =3 A 82.69+21.85
strides/minof| Al =2 & 88.08+20.90 strides/min 2. = -8-2]

Table 7. The comparison of cadence on each intervention group (n=48)
Experimental group (n=24) Control group (n=24) t D
Pre 82.69+21.85 76.62+22.76
Post 88.08+20.90 79.28+21.27
Post-Pre 5.39+3.58 2.66+5.52 2.035 .048
t -7.384 -2.358
P .000 027
(3) SHAO| wstof gt 7 HA g2 s A A 1368032 moflA FA &
27 AT = L 719 SEAF H| W Table 80 AA| 1.41£0.36 m= 4 51042‘% oIt atol= (it
o upel ok A7 SRS FA A 1514042 mo] (P05, F I HIAL Al ARlte] o] tixale]
A ZA T 1.70£042 mE 5-0)5HA] Z71skgekp<001).  Fell BBl - AfolS E Al tH(p<.001).
Table 8, The comparison of stride length on each intervention group (n=48)
Experimental group (n=24) Control group (n=24) t D
Pre 1.51+0.42 1.36+£0.32
Post 1.70+0.42 1.41+£0.36
Post-Pre 0.19+0.08 0.05+0.16 3.996 .000
t -11.916 -1.444
p .000 162
(4) FlAl AAE&] wstol| gt 7 HA 725 THp<.001). T2l A= A & 19.93+4.24 %

oA A FT 17.52+4.08 %= YA H25FATh
(p<01). T 27+ ¥ A] AL gFAfo] tztol g
Zpol & H R THp<.05).

2 AT T I 7k9] oF3}R| A A& Bl Table 9

of AAE v}l ol AP FFlA| AAES FA
A 19.05£6.99 %ol A ZA T 14.85+6.24 % &2 90|57 Aol Bls {23t

Table 9. The comparison of double limb support on each intervention group (n=48)
Experimental group (n=24) Control group (n=24) t D
Pre 19.05+6.99 19.93+4 .24
Post 14.85+6.24 17.52+4.08
Post-Pre -4.20+2.34 -2.414+2.94 -2.339 .024
t 8.783 4.008
p .000 .001
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) 28X B¥sel ost 7K 2 riol Aol MFAel BEY el B4 A 27934697
_ _ rado| A F A 22.65+4.84 d 0.2 {9514 TAasHA
(1) A AFAe] £5Y 2w st st 74 A et wes
A (p<001) 2ol A= S A 30.96+7.50 mdo| A A
0o _ T 28.0947.66 mdO.E 9-ol5hA 78 THp<.001). =
B A ol AR ABHN EEY oy g el ] dEEel B0 Ul §
7k L A 7k AlFLO] A =
= H|xE Table 100 A|AIH uvpe} Zoh A&t A o3t 2po]2 B THp<.05).
Table 10, The comparison of trunk sway angle on sagittal plane on each intervention group (n=48)
Experimental group (n=24) Control group (n=24) t D
Pre 27.934+6.97 30.96+7.50
Post 22.65+4.84 28.09+7.66
Post-Pre -5.2844.32 -2.86+3.18 -2.208 .032
t 5.994 4.412
P .000 .000
@) RN AFAY EEY 2= Wske] e 7 miol A B F 13864585 miO 2 fOI5H st
Eales (p<001). hEoNAE 22 A 21.34+6.85 mdol| A A
2 AT = I 7ro] BabHo| A Y24l BEE 16.26+5.55 mdC. 2 §23}A #4359 chHp<.001). &
Z}% M= Table 110] AAE vlel zoh Aalo] 1wt vl Al Ado] o] it ol Blsf
Aol Ao AFEAe] BEY Zel 23 A 21.77:9.14  SI% AlE HATHp<09).
Table 11, The comparison of trunk sway angle on frontal plane on each intervention group (n=48)
Experimental group (n=24) Control group (n=24) t P
Pre 21.77£9.14 21.34+6.85
Post 13.86+5.85 16.26+5.55
Post-Pre 7.92+5.70 5.08+£2.98 -2.156 .036
t -6.799 -8.342
P .000 .000
() FtHA AFA4 e 59 2= #sto gt 7Hd do A 2R B 14.29+6.33 d 0.2 50151 sheich
a7 (p<.001). th2ol| A= A A 24.02£12.07 wdol| A A
22 AZ = 3 7ke] slchdol A o] HFAle] BEY 5194241031 o2 Fo5tA A tHp<.001). &
Zb% b]al Table 120] AIAIE uhe} ek Aol 3 %” HIaL Al Agte] el taate] el vl &
oA HFEAL BEY ZhEl A A 23174989 2% AelE HATHp<0D).
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Table 12, The comparison of trunk sway angle on transverse plane on each intervention group (n=48)
Experimental group (n=24) Control group (n=24) t D
Pre 23.17£9.89 24.02+12.07
Post 14.29+6.33 19.42410.31
Post-Pre -8.88+5.78 -4.61£3.29 -3.146 .003
t 7.528 6.848
» 000 000
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