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Abstract

The purpose of this study was to investigate the effect of performing a cognitive task during treadmill walking on the stride rate variability.
Ten university students(age 24.0 + 0.25, height 172 £+ 3.1cm, weight 66 + 5.3kg) were participated in dual task experiments which consist of
both walking alone and walking with a cognitive task. Two-back task was selected for the cognitive task since it did not have learning effect
during the experimental procedure. 3D motion analysis system was used to measure subject's position data by changing walking speed with
4.8,5.6,6.4, 6.8, and 7.2 ki/hr. Stride rate was calculated by the time between heel contact and heel contact. Accuracy rate of a cognitive
task during walking, coefficient of variance, allometric scaling methods and Fano factor were used to estimated the stride rate variability. As
the walking speed increased, accuracy rate decreased and the logarithmic value of Fano factor increased which showed the statistical
difference. Thus it can be concluded that the gait control mechanism is distracted by the secondary attention focus which is the cognitive task
ie. two-back task. Further study is needed to clarify this by increasing the number of subject and experiment time.
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A 2o
Table 1. Coefficient of variance (CV}

mean  standard deviation
speed Group Control 2-Back task
4.8 0.0856 (+0.0049) 0.0807 (*=0.0095)
5.6 0.0810 (+0.0044) 0.0802 (*£0.0039)
6.4 0.0813 {+0.0068) 0.0727 (£0.0047)
6.8 0.0689 (+0.0066) 0.0834 (£0.0074)
7.2 0.0924 (+0.0245) 0.0661 (+0.0072)
I 2, =AEFRIR 2l (Allometric scaling)
Table 2. Fractal dimensional variables (Allomefric scaling)
Variable D
speed Group Control 2~back task
4.8 1.7207 1.3700
5.6 1.3990 1.1193
6.4 1.2005 1.0931
6.8 1.3082 1.2583
7.2 1.3947 .. 11571
3 3. Fano Factor 22} H|0|E{
Table 3. Results of Fano factor analysis
m 1 2 . 4 8 16 32 64
4.8 0.0467 0.0363 0.0364 0.0253 0.0159 0.0074 0.0044
5.6 0.0363 0.0387 0.0429 0.0531 0.0591 0.0748 0.0334
control 6.4 0.0423 0.0597 0.1021 0.1698 0.2488 0.2486 0.1090
6.8 0.0145 0.0197 0.0290 0.0411 0.0521 0.0453 0.0182
7.2 0.1226 0.1262 0.1608 0.1990 0.2136 0.2181 0.0974
4.8 0.0385 0.0452 0.0427 0.0546 0.0740 0.0478 0.0264
5.6 0.0655 0.1066 0.1916 0.3049 0.5117 0.7281 0.4004
2-back 6.4 0.0932 0.1731 0.3296 0.5862 0.9483 1.2815 0.7154
6.8 0.0314 0.0303 0.0407 0.0602 0.0885 0.1161 0.0604
7.2 0.0334 0.0522 0.0912 0.1524 0.2270 0.3269 0.1887
E 4. log(m)2} log(FF) 2424
Table 4. Logarithmic representation of Table 3 (log(m) vs log(FF))
Speed log(FF)
(km/hr) 4.8 5.6 6.4 6.8 7.2
log(m) Group ¢ty task chl task chl task ctl task chl task
0 -4.3303 —4.4143 —-4.4397 -4.1835 ~-4.3740 -40306 48391 —-45029 -39114 —-4.4763
0.3010 —4.4401 —-4.3446 -4.4128 39724 -4.2243 -3.7616 —4.7057 -—-45183 -3.8990 —4.2820
0.6021 —4.4388 —4.3697 -4.3672 -3.7176 ~3.9908 -3.4820 —4.5382 -—4.3909 -—3.7938 -4.0400
0.9031 ~4.5964 -4.2630 —-4.2748 -3.5159 -3.7701 -3.2320 -4.3862 -4.2202 -3.7012 -3.8169
1.2041 —4.7986 -4.1307 -4.2286 —3.2910 -~-3.6041 —-3.0230 —4.2832 —-4.0531 -—3.6704 —3.6440
1.5051 -5.1285 -4.3203 —4.1259 -3.1378 ~-3.6045 -2.8923 -4.3442 -3.9354 -3.6613 —3.4856
1.8062 —5.3569 -4.5791 —4.4758 —-3.3975 ~3.9625 —-3.1455 ~4.7394 —4.2190 -—4.0113 -3.7241
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