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| Abstract |

Purpose: This study investigated the effects of trunk exercise using less-affected extremities on gait and balance in chronic stroke
patients.

Methods: Thirty subjects with chronic stroke disease were divided into two groups: a trunk exercise group that used less-affected
extremities (n=15) and a general trunk exercise group (n=15). All interventions were conducted 30 min a day, 6 times per week,
for 3 weeks. Gait parameters were measured before and after the intervention using Zebris FDM-1.5. In addition, all subjects were
evaluated using the Trunk Impairment Scale, the Berg Balance Scale, and the Functional Gait Assessment before and after the
intervention.

Results: Both groups showed improvements on all outcome measured pre- to post-intervention (p<0.05). The groups exhibited
significant differences for TIS, BBS, FGA, gait speed, step length, and cadence at post-intervention (p<0.05).

Conclusion: This study showed that trunk exercise using less-affected extremities has therapeutic benefits on gait and balance

in individuals with chronic stroke disease.
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Table 1. General characteristics of subjects (N=30)
Parameters TLE GTE® P
(n=15) (n=15)
Age (years) 60.23+10.62° 60.84+10.17 0.75
Gender (male/female)
Male 9(60%) 10(66%) 0.71
Female 6(40%) 5(34%)
Time since stroke (month) 11.7245.18 14.60+8.45 0.18
Type of lesion
Hemorrhagic 5(33%) 6(40%) 0.71
Infarction 10(67%) 9(60%)
Hemiplefic side
Right side 4(27%) 7(47%) 0.26
Left side 11(73%) 8(53%)
Height (cm) 166.26+9.42 165.61+£9.47 0.57
Weight (kg) 70.32+14.91 65.38+15.03 0.22

* Trunk exercise using less affected extremities
® General trunk exercise
¢ Meansstandard deviation
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Table 2. Trunk exercise using less affected extremities program

awE
5 X171 3082
o %

Period
(position)

1 Week

2 Week
3 Week

Warm up
(5 min)

Stabilization
exercise

Descriptions
(20 min)

First week’s exercise were performed in supine position
@D Shoulder flexion & extension

@ Shoulder flexion - extension repetition

@ Hip flexion & extension

@ Hip flexion - extension repetition

® Hip flexion 90°with knee flexion 90°

® Shoulder extension during hip flexion 90°with knee flexion 90°

Same as week 1 in sitting position

Same as week 1 in standing position

Stabilization
exercise
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Hh2o g wol /\}% = HHEE Carpes “51(2007),
Stevens 5(2007)0] A|2t5t &5 Lz 1gHof| LAl
Tdst e, &5 WeS vt ATk &5 i
7} 2-5(bridging exercise), w5 =01 -FX]3}7](curl-up)
o} B%& )3 -2-%(trunk rotation exercise)S A A|5HA
ok IRIolee] Esgol whek £ FAUR 52,
10%, 15%, 202 9% Z2FS Sx)4 2oz 273}
LS ANEon 1254 JHES s
sioick. Q) BE QFYs £F T2 I8 Table

H o] mE gl w08 SPSS 20.0(SPSS
I, USAYS: Aol & ci20] B 402 a5
o, thaae] dubel 54 9 A4 AALE $istel
713 A SHEE -7 & (indepenent t-test) = AR
3to] Aot HaSo] AF EZ AL ool 7|
9)3}to] Shapiro-Wilk HAL slglon RE £ 18
7 EA A o] ante B7| 98t S RE 44
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Table 3. General trunk exercise program

5 3QI5t7] Yol FEARE A (analysis of covariance,
ANCOVA)S AE514 oW, FHH F(covariance) S 5
A A ez sl B FASH o4 005
2 Askct

4 59 /1] SI5 TIS Heoll TEL
= 7 14812764 oA &%= = 18.4342.16%
AR oz §olalA Z71elATHp<0.05). GTE
= A 133724027404 162518102 &
2 golst AT e Urkp<005). TIS
o H3EFS TLEH©| 3.63£1.20% 0|90
GTEZ-of| A] 2.88+1.21 Ao| a1 -7t H+ H3lEF v
A Golgt 0|2 ol 7] UATH=005). TIS
220] ZT}= Table 49} 29k,

lo 2
13

FF5EL dob7] 915 BBSHS0A TLEZ
i3 097N A &% & 50.2&5.12@2; =
AR Golgt FAS B Arkp<005). GTER

Warm up
(5 min)

Descriptions
(20 min)

Cool down
(5 min)

D Lie down on your back. Keep your knees bent and the soles

Stabilization
exercise

Bridei
e;ﬁgc;:f of your feet planted firmly on the floor
@ Lift your hips toward the ceiling.
D Lie down on your back. Keep your knees bent and the soles
ce of your feet planted firmly on the floor.
1 1- .
Stzb;;z';lstéon Curl-up @ Cross your hands over your chest and raise your upper body
x off of the ground and maintain.
Trunk D Lie down on your back bend your knees and put your feet in
rotation the air 10cm off the ground.
exercise @ While the upper body stays firm against the floor slowly rotate

your knees to one side then to the other side.
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41.69+6.347 0| 4] 45886027 0.2 EAstH o= &
OJ5HAl S7FsFRAEH(p<0.05). BBS 4=2] 4t W}k
2 TLEZO|A  7.75#4.1280]903  GTEZo)A]
4192219701910 1t Wt HIlEF Hlalof| A {9
3t 2}o]7} 912l th(p<0.05). BBS %4=2] ZA ¥} Table

59} 2ttt

7157 BeS B71517] 93t FGAZH 20| A TLEZ

& o% A 15194510 &5 T 20943427 ©
2 FAA R Fo3t A4S e U tHp<0.05).
GTEZoA 5 A 14563274 =5 F
17864028 0.2 EAZ oz o514 Z715t%nt
(p<0.05). FGA H<=o| HF wajre TLE—TLO]
5754337093l GTEZo] 33142.0980|glom
b Bt skl A ot Aol E“E}(p<0-05)~
FGAZ4=2] Z3}= Table 67} 7ttt

Table 4. Comparison of trunk impairment scale between pre and post intervention, between groups

TLE* GTE® .
Measures (n=15) (n=15) F p
Pre-test 14.81+2.76° 13.37+2.42
Post-test 18.434£2.16 16.25+1.81
T1S Changes’ 3.63+1.20 2.88+1.21 3.18 0.08
(score)
t -12.04 -9.55
P 0.00 0.00

* Trunk exercise using less affected extremities
® General trunk exercise

¢ Result of ANCOVA

¢ Meanzstandard deviation

¢ Trunk Impairment Scale

f Post test-Pre test

¢ Result of paired t-test

Table 5. Comparison of Berg balance scale between pre and post intervention, between groups

TLE* GTE® .
Measures (n=15) (n=15) F P
Pre-test 42.5+5.09° 41.69+6.34
Post-test 50.25%5.12 45.88+6.02
BBS Changes' 7.75+4.12 4.19+2.19 4.13 0.04
(score)
t -7.52 -7.62
Pt 0.00 0.00

* Trunk exercise using less affected extremities
° General trunk exercise

¢ Result of ANCOVA

¢ Meanzstandard deviation

¢ Berg balance scale

" Post test-Pre test

¢ Result of paired t-test
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1.63cmof| Al &% % 3422+1.03m0.2 EAEH O
B3 &1 0] Walo| A TELZ-S &% A 046+0.05 5918} SFAMS B 9 THp<0.05). GTEZ-S 29.11+ 0.95
TsollA] 25 T 06200472 FA A 02 Fol517 cnojl A 31.6140.97cn 0.2 EA A o7 & o5 =
-—7]—0]—@11]'(p<0 05). GTEZo| A &% A 0.44+0.03"% 7kt tHp<0.05). upH] S BE 0] ot W3R TLE
oA L5 T 0500.04%0 2 EAEH 0T §ol5t 0] 6.0242.25cm0] 9] 31 GTEZ0] 2.51+1.63cmo]| 4.2
AIE e AtHp<0.05). 23 £=0] ot Hoek o 21F Bt wskEkelA] folgt Zfolg el
2 TLEZo|A] 0.16+0.02760] 9131 GTE-0] 0.05+0.02 (p<0.05). vH|Z HE o] Awl= Table 87} 7ttt
Mol ol om BslEkoll A 7k §-9J3t Zfo]E W GiTt
(p<0.05). B3 &wo] AFt= Table 73} 79k}

Table 6. Comparison of functional gait assessment pre and post intervention, between groups

TLE® GTE® .
Measures (n=15) (n=15) F P
Pre-test 15.19+4.51¢ 14.56+3.52
Post-test 20.94+3.42 17.86+4.02
FGAe N
Changes 5.7543.3 3.314+2.09 2.17 0.04
(score)
t -6.98 -6.34
p® 0.00 0.00

* Trunk exercise using less affected extremities
° General trunk exercise

¢ Result of ANCOVA

4 Meansstandard deviation

¢ Functional gait assessment

" Post test-Pre test

¢ Result of paired t-test

Table 7. Comparison of gait velocity between pre and post intervention, between groups

TLE® TE®
Measures (0=15) (Szl 5) F o
Pre-test 0.46+0.05¢ 0.44+0.03
Post-test 0.62+0.04 0 .50+0.04
Velocity (%) Changes® 0.16+0.02 0.05+0.02 64.81 0.00
t -17.89 -5.36
P 0.00 0.01

a

Trunk exercise using less affected extremities
® General trunk exercise

¢ Result of ANCOVA

4 Meantstandard deviation

¢ Post test-Pre test

f Result of paired t-test
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vl-upe] S BEZ O] WHIloA TLEwS 25 &
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oz o3t A5 e U tHp<0.05). GTE-] 4]
A 30.05+£0.57cmo A &% & 323940.49cm O =2
%ﬁl@ié FoJsHAl F71HF thp<0.05). Bl-mHH| =
HEZo| Wy H3lS TLEFLo| 4.73+1.77cm, GTELL|
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Table 92} Z-Qrch.

4
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&40 WA TLERS % 4 63.60+
0.96step/min®]| A 2 - 69.65+0.59%step/min=. 57|}
o g 808 %718 thp<0.05). GTEZo| A &
& 7 63.69+0.37step/min] A -5 3 66.30::1.79step/
min® 2 FAgHOR fogt Avs vehfolct
(p<0.05). F&429] Hof H3FEFS TLE oA 6.05+
1.33step/min®©] %1 3L GTE£©] 2.61+1.97step/min®] 1.2
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Table 8. Comparison of more affected step length between pre and post intervention, between groups

TLE® TE
Measures (n=15) (Szl 5) F P’
Pre-test 28.20+1.63¢ 29.11£0.95
Post-test 34.2041.03 31.61£0.97
Step(clg)“gth Changes® 6.022.25 2.5121.63 12.38 0.01
¢ -5.98 343
pf 0.00 0.03

a

Trunk exercise using less affected extremities
® General trunk exercise

¢ Result of ANCOVA

4 Meantstandard deviation

¢ Post test-Pre test

f Result of paired t-test

Table 9. Comparison of less affected step length between pre and post intervention, between groups

TLE® TE .
Measures (n=15) (Szl 5) F p°
Pre-test 30.30£0.88° 30.05+0.57
Post-test 35.03+1.29 32.39:40.49
step (Clglgth Changes® 473+1.77 2.34+0.89 18.69 0.00
t -5.98 -5.87
pf 0.00 0.00

a

Trunk exercise using less affected extremities
® General trunk exercise

¢ Result of ANCOVA

4 Meantstandard deviation

Post test-Pre test

Result of paired t-test

e

¢
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Table 10. Comparison of cadence between pre and post intervention, between groups
TLE* GTE® .
Measures (n=15) (n=15) F p
Pre-test 63.60+0.96° 63.69+0.37
Post-test 69.65+0.59 66.30+1.79
Cadence (steps/min) Changes® 6.05+1.33 2.61+1.97 14.51 0.01
t -10.16 -2.97
p 0.00 0.04
* Trunk exercise using less affected extremities
® General trunk exercise
¢ Result of ANCOVA
4 Meantstandard deviation
¢ Post test-Pre test
 Result of paired t-test
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