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Abstract

Purpose : The purpose of the study was to find out the effects of obstacle walking training according on gait and balance in
stroke patients.

Methods : Twenty-four stroke patients are randomly assigned to experimental group 1 (n=8), experimental group 2 (n=8) and
control group (n=8). Experimental group 1 performed unexpected obstacle walking training, experimental group 2 performed fixed
obstacle walking training and control group performed non obstacle walking training for 12 minutes per session, 5 times a week
for 4 weeks. The gait analyzer G-walk were evaluated using gait cadence, gait velocity, and stride length, balance was evaluated
using FES-K and BBS.

Results : In within-group comparison of gait cadence, gait velocity and stride length of change, the experimental 1,2 groups
showed significant improvements post intervention (p<.05) but control group showed no significant improvement. In between-groups
comparison there was significant difference in the change of gait cadence, gait velocity and stride length pre and post intervention.
In within-group comparison of FES-K and BBS scores, the experimental 1,2 groups showed significant improvements post
intervention (p<.05) but control group showed no significant improvement. In between-groups comparison there was significant
difference in the change of FES-K and BBS scores pre and post intervention (p<.05).

Conclusion : Obstacle walking training can improve the gait, function and balance of stroke patients and obstacle walking training

is effective for improving gait and balance compared to non-obstacle walking training.
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Ml E e AR HRE GUshid, o)z as) gy x WS =R AAES T HEE A5 mded
Aol A trehbs Ba7} of 2w Z71ke] ebga gAle et S AU RREEEeRn el SAE 48
FaAze Soldel 19 2o oldee 24 & & W AN AW RAedLI st Hgd A5 2
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UL m3tA o] SEo|th(Song, 2015) B o= W== PETAS Zo] 3 1570l B ¢ He Y5
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ey 19 220 B3} /)iyl SE7H7 ERo] A4 gha] AR A GALE] A of| 7] 2] Zgt EW Absbolu) g
oF WISl o] 4aF oo uwhet HHE el LA A AolEg de d ogeel =S 28, A4y
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& Uehdth(Park & Chung, 2016) e HYPTe IeAor ds)oF gt
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(Belgen =, 2006; Fletcher & Hirdes, 2004). T3l gojz =0l FHE A& & 4 AtHCho & Lee, 2010; Ji 5,
B3l A] 2| F= upu]E thele] Eolg o] ulnpu]E 2012; Jung, 2018; Kim & Seo, 2013; Lee & Lee, 2016;
o] 2o =72 outsly Myl o]Eo] AstE o] x  Pak & Kim, 2016). “Lefuf o AFA] Xk Aol WA
A zAo] o] YA TthSaid 5, 2008). FofE HIPO = AA AGAEW Ol A #E7E Qe AolE HEd
B3 b 289 232 sF0] APy Kz  © HAT FRIL T 5 QT ofo] A KT
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Table 1, Obstacle walking training program of experimental group 1,2 & control group

. Number of . Training time & Rest
Week Experimental group 1 fixed obstacles Experimental group 2 Control group e (o)
| Unexpected | Fixed obstacle Without obstacle 3min.&1min.*3=
obstacle walking walking walking 12min.
2 Unexpected 2 Fixed obstacle Without obstacle 3min.&1min.*3=
obstacle walking walking walking 12min.
3 Unexpected 3 Fixed obstacle Without obstacle 3min.&1min.*3=
obstacle walking walking walking 12min.
4 Unexpected 4 Fixed obstacle Without obstacle 3min.&1min.*3=
obstacle walking walking walking 12min.
4. A3 A=} 1E3}e] 249 9] PYARE AT THOh & Lee, 2020).
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PAAES ApAlo] ofd of] viA| =] mEA 23 FA A AFL L 29 2t 2R ARHANE
Shith At 717k 20219 79 F 457% 5§l, 3 I FA RO B & FUT e RE A
1237 =35k Act. oAbl Al SA R é -l £ A5t F 249 ez HolHE
s 25 dstal 1o thet AW FoE dlen, CHFig 1)
| Subject (n=24) |
‘ Random allocation (n=24) ‘
Pre - test
General characteristics, G-Walk, BBS,
FES-K
Allocation
El (n=8) E2 (n=8) C (n=8)
» Unexpected abstacle walking * Fixed obstacle * Without obstacle
training walking walking
: 5 times a week for 4 weeks, . 5 times a week for 4 weeks, . 5 times a week for 4 weeks, 12
12 min. 12 min. min.
* General physical therapy * General physical therapy * General physical therapy
: 5 times a week for 4 weeks, . 5 times a week for 4 weeks, . 5 times a week for 4 weeks, 30
30 min. 30 min. min.
Post - test
G-Walk, BBS, FES-K
‘ Analysis ‘
El (n=8) | | E2 (n=8) | C (n=8)
Fig 1. Study flowchart
5. A= A2 9] Qv 2] BAME & (one way ANOVA)S 414|110 0] A}
S HAL LSD, Scheffe® #4314t A7 HE &
2 Aol nE 2= A= SPSS ver. 21.0% ©]-8-3} & Qolizo p< 052 BYTH
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Table 2. General characteristic of all the subjects (n=24)
El (n=8) E2 (n=3) C (n=8) x */F P

Sex (male/female) 5/3 4/4 .034 .842

Age (years) 67.75+11.51 59.50£17.10 67.25+10.32 967 397

Weight (kg) 61.23£10.72 62.95+11.41 63.73+4.85 1.665 213

Height (cm) 166.05+8.38 168.30+7.42 167.4446.86 179 837
Diagnosis (inf/hrr) 5/3 3/5 403 .817
Affected side (right/left) 5/3 6/2 1.000 .607
MMSE-K (score) 25.25+1.16 26.63+2.13 25.75+1.04 .146 .865

El; unexpected obstacle walking, E2; fixed obstacle walking, C; without obstacle walking Inf} infarction, Hir; hemorrhage, MMSE-K; Korean

version of mini-mental status examination

2. B3go] Wz}

RN R 2 B
o WZoA FA) A A =
of §-2I3k Ahol 7k LhehbA] grol EAo] Bhelw gick
(p>.05)(Table 3).

1) BElE L

HYRerl =3 A Ad 104 101.38+£12.26steps/
min, A ¥ 20 A 94.54+26.63 steps/min®| 1l FA| T A
12 115.7048.72steps/min, A F 2= 105.89+25.62

stepsmin®= 7 o H FA A5 2§k 2ol 7} ekt
AWHp<.05) 2> FA A 82.90+23.00 FA
85.59+22 41steps/min=. -F-2]3t x}o]7} LEFLER] QFQFTY
Azt vl A= SAA 2 ot 2ol 7} urEbtal
(p<05) AHF= dA 2a=s AL, 2e H2adt o
Zpo] 7} LR th(Table 3).

HeLr= 22 A AgitloA] .84+30 misec, AE

w204 77440 misec, FAl F AALIS 1.01£33
m/sec, A2 91+43 misecE Tt BF FA Ao

o7 Afo]7h R A|ukp<.05) BlEZol AL FA A
75+£.28 m/seco] 1l .81+.28 m/sec2 32| st x}o]7} LrELY
A Skt ARzt Bl A= SAASR Fo3t Ao
7} e Rp<05) AFE A Anes A8E, 2% 1
273} 2/ 20|/} Lhebgtth(Table 3)

3) 2

i

a2 A A AFTINA 112+37em, A T200A4
1.03+26em, A & AFLI ll9i40cm, Ag2=
1.12£29m 2 T - B 5% SR AZo| 95t Afol7} 1}
ER AR (p<.05) Hi2wollA= T4 A 1.10+29emo] 3
24 % 113£30m o/ Folsk Liehba] rgkeh
A7t vlaLo) A= A A o2 Foleh Aol 7} LERg AL
(p<05) A% 2% Azzs AgTio] AgTanc ¢
A} vebstom Agm REI fel3t Aol

e TH(p<.05)(Table 3).

flo

#3S =243 FES-Ke BBSE 4 A Aj1,29
2ol A Altgkell 93k Zfol7h Ut A] oot &
o] 1% ¢ tHp>.05)(Table 3). FES-K&= 2] A Al
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10 154.13419.617, AFF2004 58.63+27.227,
dj=toll 5150424484,  FA  F AL

46.88<18.117, AF2E  51.50£25.69%, RIS
49.88+23.13 0.2 ATt BE ZA] A3 G2t 2o
7 YEPE AL (p<.05), M7t BlaLo A= EAIH R {9
gk 2pol7b UEbSTHp<.05) AFE A diEes AT
12= 231 793 2o 7F LEFsTHp>.05)(Table 3).
BBS= S A A 104 37.50+7.097, AE 7200 A

Table 3. The comparison of variables between groups

33.75+15.28%, ZA] T Al
£ 361314647002 & F
kol 7k e A TH(p<.05),
40.75£8.947, =2 3 41.7549.13 7 Ao o
o|%t Ao 7} YEFUA] btk A7t L =
Ao Fofdt 2fol7h UERg L (p<05) A A A
2L APEL 25 g2EH §93% Zol7h vepyttt
(p>.05)(Table 3).

AlS
=

E
S
_>|:
I

Group El (n=8) E2 (n=8) C (n=8) . post-
Variable Mean+SD Mean+SD Mean+SD P hoc
Pre 101.38+12.26 94.54+26.63 82.90+23.00 1.509 244
Gait Post 115.70+8.72 105.89+25.62 8550422 41
cadence . b :
Post-Pre 14.36+5.20 8.85+6.67 2.95+1.36 10.650 001 ab>c
E:E)S t -7.882 -3.704 2.295
p .000 .008 051
Pre 84+30 77+.40 75+.28 158 855
Gait Post 1.0133 91+.43 81+28
Gait velocity Post-Pre 21+.05° 15+0.12° 05£.04° 7.756 .003 a,b>c
(m/sec) t -8.316 -3.370 2203
p .000 012 055
Pre 1.12+37 1.03+.26 1.10£29 187 831
Stride Post 1.19+.40 1.12+.29 1.13+.30
length Post-Pre 15+.06° .09+.09° 024,04 6.942 .005 a>b>c
(cm) t -3.820 -2.907 -1.841
) 007 048 108
Pre 54.13£19.61 58.63427.22 51.50424.48 181 836
Post 46.88+18.11 51.50425.69 49.88423.13
FES-K Post-Pre -7.2542.25° 7.1344.79° -1.6341.85° 7.870 003 ab>be
(score) ¢ 9.106 4204 2.489
Balance ) .000 004 042
Pre 37.50+7.09 33.75+15.28 40.75+8.94 810 458
Post 42.63+5.01 36.13+14.64 41.7549.13
BBS (score)  Post-Pre 5.13+3.64" 2.38+1.41° 1.00+1.31° 6.241 .007 a,b>c
t -3.980 4,771 2.160
) .005 .002 068

El; unexpected obstacle walking, E2; fixed obstacle walking, C; without obstacle walking, FES-K; Korea version of Falls Efficacy Scale,

BBS; Berg Balance Scale
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