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Abstract

Purpose : This study aimed to investigate the effects of dual-task training according to the variability of the walking environment
on balance, gait, and function in patients with stroke.

Methods : Twenty-five patients with stroke were randomly assigned to experimental group I (n=12) and experimental group I
(n=13). Experimental group I and I performed obstacle and non-obstacle walking training, respectively, along with cognitive tasks
for 21 minutes per session, 3 times a week for 6 weeks. Both groups received additional general physical therapy for 30 minutes
per session. The functional reach test (FRT), gait analyzer (G-Walk), and functional independence measure (FIM) were used to
evaluate balance, gait and function of pre- and post-interventions, respectively, while gait cadence, gait velocity, and stride length
were evaluated using a gait analyzer.

Results : In the within-group comparison of FRT, all the two groups showed significant post-intervention improvements (p<.05).
In within-group comparison of gait cadence, all the two groups showed significant post-intervention improvements (p<.05). In
within-group comparison of gait velocity, all the two groups showed significant post-intervention improvements (p<.05). In
within-group comparison of stride length, experimental group I showed significant post-intervention improvements (p<.05), while
experimental group I did not show significant post-intervention improvements (p>.05). In within-group comparison of FIM scores,
experimental group I showed significant post-intervention improvements (p<.05), while experimental group I did not show
significant post-intervention improvements (p>.05). There was a significant difference in the change of FIM scores pre- and
post-intervention (p<.05) in the between-group comparison.

Conclusion : The results of this study show that dual-task training with cognitive tasks and walking training can improve the
balance, gait and function of patients with stroke, and obstacle walking training is effective for improving functions including

activities of daily living compared to non-obstacle walking training.
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Table 1, Walking training program with cognitive task of Experimental group | and Experimental group ||

Experimental group I Experimental group I
.. Time
Week Cognitive task .
Walking environment I\L]'g;l;ecﬁe;)f Walking environment (minute)
| Fixed obstacle | No‘r;lcl)ll:isrtlacle 21
walking environment environm%;ant
’ Fixed obstacle ) NOVI:]:IE?IEZCIG 21
Counting walking environment environment
numbers (reverse)
Remember & Fixed obstacle Non-obstacle
3 . . 3 walking 21
play words walking environment environment
Singing )
Fixed obstacle Non-obstacle
4 Speak reverse wallgng environment 4 walking 21
with unexpected environment
Orientation obstacle
training '
Fixed obstacle Non-obstacle
5 Word walking environment 4 walking 21
classification with unexpected environment
obstacle
Fixed obstacle Non-obstacle
6 walking environment 4 walkin 21
with unexpected environmgent
obstacle
4. 9+ A# Alo] ofd hof] WA E=A] R2A A3PsATt A 7]
7He- 20209 79 2045 E 2020 8 28U kAo W, F
& Ao s A 2 S el G-Power Ver.  6573F, 33, 39 2183 S35k iAo A F
3 ZRIUS ST 2 B NS L R A dua el e S 4gsta 1o gy
TS 05, Y-S 957 dAsto] AEs A F o AW S5 dod, A4 A A 1 A2 w
AR S wPor AFHLoM, SRS Reslel T ANAAE AW FA ZEaWe] T F 5
3079) oh4AE wAUSHACKOh & Lee, 2020). BRFY @ HoE AFPAE AWstAh AT =F Y
ol 0% X5 A2 FolE 30714 gol didAt=EolA Lof A 37, A 2004 29 0] B A5t} ARFHARE A
A T v, O Bolle HegolA 2aed 9 <l FotA et s AlQdstal 25 e AR HolEHE
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Table 2. General characteristic of all the subjects (n=25)
El (n=12) E2 (n=13) x 2t )

Sex (male/female) 7/5 7/6 .051 1.000

Age (years) 66.75+15.04 61.76+£11.86 923 366

Weight (kg) 59.56+10.46 65.19+6.56 -1.624 118

Height (cm) 165.88+8.03 167.80+6.94 -.642 527

Diagnosis (Inf/Hrr) 9/3 6/7 2.163 226
Affected side (Right/Left) 7/5 11/2 2.138 202
MMSE-K (score) 25.83+1.80 26.00+1.35 -.263 795

El; obstacle walking training with cognitive task, E2; non-obstacle walking training with cognitive task, Inf; infarction, Hrr;
hemorrhage, MMSE-K; Korean version of mini-mental status examination
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43S =A% FRT= A A A9+
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o]7} ¢l 3l thH(p>.05)(Table 3).
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Efp] ool FAA o] Bl dck(p>.05). TA & A
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0.80+0.31 m/sec, A&t 204 0.77+£0.32 m/secC. 2 =

rof {98t Apol7t YENGA] QFol 2 AJo] FHolxk]
thp>.05). A & A3 12 0.91+£0.38 m/sec, AH -
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= 0.8740.31 m/secO.2 F o BF
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Table 3. The comparison of variables between groups

7} A th(p>.05)(Table 3).

4. 7159 W3t

S =2 A AT 104 94.16+18.35

A, AR 2014 99.69£15.01 0.2 T 2 7ho] fojgt
Aol 7k WFERA] got F A o] BHR1E Uth(p>.05). S
B AT 1& 98.75+17.108 0.2 A A-3o {93t
2po]7h LR aL(p<.05), AFT 2= 100.84£14.675 0.2
TA A-Fol Rt Aozt §laltk(p>.05). w1t vl
Mz BAH R Rt Zpol7} UERdTH(p<.05)(Table 3).

Group El (n=12) E2 (n=13) 7
t,
Variable Mean+SD Mean+SD P
Pre 10.90+6.33 16.91+7.11
Post 16.24+8.06 20.02+7.42
Balance FRT (cm) Post-Pre 5.3445.04 3.10+4.10 1.219 235
t -3.667 -2.732
)4 .004 018
Pre 95.81+26.81 88.24+21.99
) Post 102.614+27.09 98.42+18.35
Gait cadence
i Post-Pre 6.80+5.89 10.18+10.05 -.925 .355
(steps/min)
Z -3.059 -2.830
P .002 .005
Pre 0.80+0.31 0.77+0.32
) ) Post 0.91+0.38 0.87+0.31
) Gait velocity
Gait Post-Pre 0.11+0.09 0.10+0.12 356 725
(m/sec)
t -4.217 -2.890
P .001 014
Pre 1.07+0.32 1.12+0.30
Post 1.11+0.33 1.11+0.26
Stride length
(cm) Post-Pre 0.04+0.05 -0.00+0.12 1.189 247
cm
t -2.607 .090
)4 .024 930
Pre 94.16+18.35 99.69+15.01
Post 98.75+£17.10 100.84+14.67
Function FIM (score) Post-Pre 4.58+3.47 1.15€2.19 2.976 .007
t -4.568 -1.897
P .001 .082

El; obstacle walking training with cognitive task, E2; non-obstacle walking training with cognitive task, FRT; functional reach test,

FIM; functional independence measure
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