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Abstract

Purpose : This study aimed to determine whether resistance exercise using elastic bands for 6 weeks could improve the muscle
strength, muscle tone, balance and gait among stroke patients.

Methods : A total of 11 stroke patients who had agreed to participate in the study were randomly divided into 3 groups receiving
elastic band resistance training on their less affected side (experimental group 1, n=4), affected side (experimental group 2, n=3),
and both the sides (experimental group 3, n=4). Muscle strength, muscle tone, balance and gait were assessed using a hand-held
dynamometer, the modified ashworth scale (MAS), the berg balance scale (BBS), and G-walk respectively, before and after training.
Wilcoxon signed-rank test was used to analyze intergroup changes after the intervention, whereas the Kruskal Wallis H test, and
Mann-Whitney U test were used to analyze intergroup changes in all variables.

Results : Strength in all the muscle, except for the flexor and extensor muscles in the affected knees, was increased in all the
groups, however, no significant difference was observed. No change in the muscle tone (MAS) was found in any group. All the
groups showed increased BBS scores walking speed, and walking symmetry following training, although, the differences were not
significant. Changes in the affected step length of experimental group 1 were significantly greater than those of experimental group 3,
whereas changes in the affected step length in experimental group 3 were significantly greater than those of experimental group 2.

Conclusion : Our results suggest that resistance exercise using eclastic bands are a potential intervention for improving lower

extremity muscle strength, balance, and gait among stoke patients.
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1) 2= Eot

2 ¢tollA= HAE 4% 2iA|(Hand Held Dynamometer,
J-Tech Medical, USA)E Atg&35t9ict zF S&ko] o3t
AHH L Reese(2013)7) A|otst AAjof wlg} AT
A7F o2 THe s dom F& AAoA 47
o mend 22y B0 Hu SAA 288
shelct. o] AH|e] HARRL 1F AlE %= =77~950]1l,
Ar 7 A ELE =865 UEFHTHKnols 5, 2009).
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sa}s] 9lste] B2 02 19, S5 1224, 5
S3lsoleh. MASE] HAAIZH
NEEL 67004 =730]8], AAAAA A2 ms
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(p>.05).

2 Table 19] UER vieh

General characteristic of subject

Table 1.

X*> or F

Group 2 Group 3

Group 1

Sex

.027

7.219

1/3(25/75)
76.75+£8.96

3/0(100/0)

71.67+15.50

4/0(100/0)
64.25+11.06

Male/Female[n(%)]

270

2.622

Age (year)

.031

6.963

165.67+5.13 153.5+4.20

163.25+5.74

Height (O)

126

4.136

51.50+6.14

67.00+14.18

57.50+5.45

Weight (0O)

452

1.587

26.67+0.58 26.00+2.83

25.50+1.29

MMSE-K(score)

Hemi side

382

1.925

0/3(0/100) 1/3(25/75)

0/4(0/100)

Right/Left[n(%)]

Group 1; Less affected side training group, Group 2; Affected side training group , Group 3; Both side training group
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Table 2, Comparison of muscle strength variables with group and between groups
Group Group 1 (n=4) Group 2 (n=3) Group 3 (n=4) o »
Variable Mean+SD Mean+SD Mean+SD
Pre 11.20+4.67 16.17£1.41 17.01£7.01 2.357 .308
Post 16.35+8.07 23.9244.12 20.33£7.66
A Hip Extensor (Nm) Post-Pre 5.154+6.40 7.75+4.86 3.324+2.18 2.053 .358
z -1.826 -1.604 -1.826
p .068 109 .068
Pre 22.04+7.74 18.39+8.16 22.02+2.59 .386 .824
Post 26.14+4.88 31.77+5.90 28.06+4.30
NA Hip Extensor (Nm) Post-Pre 4.10+11.24 13.38+14.06 6.04+6.87 1.076 .584
z -.730 -1.069 -1.826
p 465 .285 .068
Pre 10.90+7.77 17.65+6.12 11.57+4.54 2.586 274
Post 10.3844.37 16.51+£6.28 12.52+4.24
A Knee Flexor (Nm) Post-Pre -0.524+3.42 -1.13+£1.80 0.95+4.74 .848 .654
z .000 -1.069 -.365
p 1.000 .285 715
Pre 25.16+4.48 23.74+2.68 21.19+1.67 2.295 317
Post 28.8844.15 34.43+7.28 28.81+5.77
NA Knee Flexor
(Nm) Post-Pre 3.73+6.38 10.69+4.67 7.62+4.74 3.803 149
z -1.095 -1.604 -1.826
p 273 109 .068
Pre 13.18+6.48 19.34+3.50 14.55+7.82 1.326 .515
Post 16.94+7.11 20.72+5.38 14.19+6.59
A Knee Extensor
(Nm) Post-Pre 3.77£3.05 1.38+2.68 -0.36+4.39 1.803 406
z -1.826 -447 .000
p .068 .655 1.000
Pre 15.25+4.73 21.26+3.04 20.26+4.27 3.136 .208
Post 19.89+6.36 28.18+5.43 23.90+5.73
NA Knee Extensor
(Nm) Post-Pre 4.64+4.25 6.92+£2.75 3.64+3.89 2227 .328
z -1.826 -1.604 -1.461
p .068 109 144

Group 1; Less affected side training group, Group 2; Affected side training group, Group 3; Both side training group

3. 84 A% 2049 W} JYWA, FEWH W B 2w YoiA
Al Ade Ao R FA A-Fol £ Aol ¢l
Zd A 20YEE A 3 g7 Aok glold dkp05). Aw 7 TA A-F 2R wste
(p>05) S| BIF YT, TA A% 2ES W gelat 2ol AATHp>05)
s thea} ZTH(Table 3)
EIYMES 0183 HISS0| HEE BAlel 33, 2AME, #Y Y B0l 0jxls ¥ oyl %7 235
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muscle tone variables within group and between groups

Table 3. Comparison of
Group  Group 1 (n=4) Group 2 (n=3) Group 3 (n=4) e
Variable Mean+SD Mean+SD Mean£SD
Pre 1.25+0.50 1.00+0.00 1.00+0.00 1.750
Post 1.25+0.50 1.00+0.00 1.00+0.00
Hip extensor MAS Post-Pre 0.00+0.00 0.00+0.00 0.00=+0.00 .000 1.000
z .000 .000 .000
p 1.000 1.000 1.000
Pre 1.50+£1.00 1.00+0.00 1.00+0.00 1.750
Post 1.50£1.00 1.00+0.00 1.00+0.00
Knee flexor MAS Post-Pre 0.00+0.00 0.00+0.00 0.00=£0.00 .000 1.000
z .000 .000 .000
p 1.000 1.000 1.000
Pre 1.75+0.50 1.00+0.00 1.25+0.50 4107 128
Post 1.75+£0.00 1.00+0.00 1.25+0.50
Ankle plantaflexor MAS Post-Pre 0.00+0.00 0.00+0.00 0.00+0.00 .000 1.000
z .000 .000 .000
p 1.000 1.000 1.000
side training group,

MAS; Modified Ashworth Scale, Group 1; Less affected side training group, Group 2; Affected
Group 3; Both side training group

Geoll Gl A Al W

4. T A-3 439 s} Sh= k23 Zth(Table 4). BB et
HE A A5 {935k X}Ol—E HI\ME]’(p>'05)- ezt
=9 A BBS oA A 7+ {25 Zpol 7t flofA =9 -5 BBSH4Y WIS fogt Zpolrh glolet
(>05) Aol FelFrt. Td A BBS A0 Wl (p>05)
Table 4, Comparison of balance variable within group and between groups
Group  Group 1 (n=4) Group 2 (n=3) Group 3 (n=4) X
Variable Mean£SD Mean+SD Mean+SD * s
Pre 32.25+10.47 32.67+5.03 28.00+12.33 1.014 .602
Post 34.00+9.35 34.3344.51 31.00+11.52
BBS (Score) Post-Pre 1.75+1.50 1.67+0.58 3.00+1.41 3.290 193
z -1.890 -1.633 -1.841
p .059 102 .066
Group 1; Less affected side training group, Group 2; Affected side training group, Group 3; Both side training
group
5. 39 A% 239 H3} ZAE)NA ek IF 723 2ol 7t glolA(p>.05) &3
o] srel=lgich. £ A% 1d wige] Wshs o
2Y d HE By W5EPSE, BYRPY 9@ B 3 ZeK(Table 5).
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3) BE712|9f He}

oS uEARE HE, AU 9 Ade) 4

3 #olS Rlrhp<05). AFUH A3, Aol A
F2InTh TA AT vhElS B EA o] wste
s o HA(p<05), 3ol ART2mTt T A
nhul 2 BEA o] Watgro] olsH o 2 Ao
EFgeH(p<.05).

Hjnbe] 2 R AR qlojA] Al Heeld FA A
o £d Fol FAAAT A A mE FASH
3 Aol FO3 Aol §eTHp=.05). WL
A5 vlupu S BEA o] WBkFe FOF Ao

L

T
i

A H(p>.03).

Table 5. Comparison of gait variables within group and between groups

Group Group 1 (n=4)

Group 2 (n=3) Group 3 (n=4)

Variable Mean+SD Mean+SD Mean+=SD x° s
Pre 0.73+0.19 0.82+0.08 0.62+0.21 1.107 575
Post 0.84+0.28 0.9140.08 0.6440.20
Gait speed (m/s) Post-Pre 0.11+£0.96 0.08+0.02 0.01+0.21 744 .689
z -1.461 -1.604 -.365
P .144 .109 715
Pre 63.53£11.12 56.97+4.57 58.15+8.17 .681 711
Post 65.65+19.35 66.63+6.88 61.68+10.25
Symmetricity (%) Post-Pre 2.1249.09 9.674+9.56 3.53+18.21 2.053 358
z .000 -1.604 .000
P 1.000 .109 1.000
Pre 47.72+4.06 46.80+5.09 53.22+1.60 5.144 .076
Post 57.50+6.92 47.32+4.84 62.13+5.31
A step length (cm) Post-Pre 9.78+3.09° 0.51+1.31 8.9146.25° 6.182 045
z -1.826 -.535 -1.826
P .068 .593 .068
Pre 48.03+3.52 46.20+5.55 52.03+1.10 2.962 227
Post 56.78+4.48 48.704+4.76 59.37+4.21
NA step length
Post-Pre 8.75+2.51 2.50+1.44 7.3445.17 3.659 .160
(cm) z -1.826 -1.604 -1.826
P .068 .109 .068

b The changes of group 1 were significantly greater than them of the group 3,

¢ the changes of group 3 were significantly greater than them

of the group 2. Group 1; Less affected side training group, Group 2; Affected side training group, Group 3; Both side training group
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N 3 1L 53 %, AE2E 49 %, AFA32 10.7 % F713}
of APl #Y W7k Y 2 Mske S Byo
B ojLo] B o u|upH|Z 8%, upu|Z= sfx] @ of ), o= HEFY FAET &S0 o FAHE H8T
2 spAel] s SAME eEEEawe Agstge o1 29000 HE FPES slom nol 49
W WEE Bxe o a7aw gam wae] oy S WEZVEUS), TSR, AANAY, 2t ke
AL DAEAS Aol gk Aotk Age = ¥ T LA I ARl QlrlelKisnersk
A48 DY) A3l HEF B 119 A Agee) o Clby 2010 I 5149 5HA 294 Tk dE
2ol WA St 5. 7bzk u|opu) =, opu| =, ok= shxjo) g o te 7HAE = 9l Slelth(Kligyte 5, 2003). HAIRE
HCE ojget SEZ RIS 6327 AL5HYT) 2 dAolA Ad, A2 9 A3 BBSHS
B ATATAA AP, AP0l vp)s pggy  MAEE 1759, 167H 3HoR WA HEE 24
2323} A8 30| npu]E R2yd B A9s m MDC(minimal Detectable Change)Zt2l 4.668 )+ & o]
= Zeo] AT BT 2 ARTF So] Zr1std o) & Z th. MDC(minimal Detectable Change)3t =7 9] H3l=
Aoz ooz orobr} Eal npu|E B 2a1 W dojpx] o2 2|A3he] WsleFg Witk (Hiengkaew -5,
T AT vpelz3t vjope) 2 Jgwd g 29, e 2012
uE BETY g 2y vos Rewd g9 2y = Sreld A AR A e Ay sS85
oNA Al FE FelAE AP o o wets m b S WAL WSS vlagh A, vl S 25
At 2 vhulZ SpAol 81 S of vjoh)s o) =S WSSOI AT W 1b SRk Hol7h Al Ao
Z7l5l9d oS o 2 9ot} wek 57 AW 59 & LUEbsth AFER A, Adtio] Add3En &9
of BE s gYwrd B, pewd ga g OF RIS S5 vkl gkl o A,
SRR Wl G2 TSt Sk gk, HETIC] AU 2mo vl 2RA vl
Cramp (2006)9] AN % HEzaixs guaoz WS o 2 AeR et 4@ vhu S 1
BAMIEE o] 93t APLES AAFAS 0 27T ZAE 7 Aga2et Ag30 vlel o & A 2l
o %7} glol FEWY Wel 2 Frheh nyswe g Aw SRS S/ st A durs A
e Weltkn BTk A 5009)e] efa & ACITHA 5, 2009)
s2gt BAMIEE olgdt esmma@We Al olgy 2 AT AREE AFdAAsL HEF Aee v
HEFRAY FF A eSS o A1E wejxy > KON olER] A= SREeign, 48 ddHE
2ol A8s R2Ec YEE o] vuh= oY oz AgE dudgto]r] i 2 AGEIRE
T4 23 2y B 2go] nH|E2 R 2718} Uukstel = Qi mEbA 5 AFoA= F o WS
Qoo wysldrt E3F HEZ A} 40HS gAto s T 7] HEF S dFeR A7) o] FofA
872 vpu|S ShA) EAE 20, vjoplE g 2o O ¥ HATE Gl w9 ol SAae) 454 o
°  wAste slxae =x maade A £ B7kst7] fiste] F5371E AAE Zavt e A
Song(2015)2] Ao A= vlulH| = THLL] upH|E o o7 Atz Hch
JuI, FEET, Zejo] frelatA F7t

2 oot] 9l V.2 &
BBSE Z74sigen] Al ¥ 2% 59 Auc £2 Fof
FHAG Bl BAMoE gola Qath B APE SANSE Al ALl HMEE
S BBS 4] Wagte] Wale S BW Fol A7 sael 2¥, 20%E, 23 % o] ofn 9L v)
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