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The effects of dual-task on gait performance during stair ascending

Sung-min Kim*
Beijing Sport University

[Purpose] The purpose of this study was to investigate the changes of gait patterns and muscle
activations according to dual tasks during stair ascending. [Methods] Twelve sedentary young male
adults(Age: 27.0+1.8 yrs, Weight: 65.849.9 kg) without any lower extremity injuries participated in the
study. Participants performed stair walking up 7 floors and their ascending motion on each floor was
analyzed according to dual tasks. A wireless electromyography (EMG) were attached on the Rectus
Femoris(RF), Biceps Femoris(BF), Gastrocnemius(GN), Tibialis Anterior(TA) muscle to calculate integrated
EMG@HEMG) and co-contraction index(ClI). Chest and left heel accelerometer signal were recorded by
wireless accelerometer and those were used to calculate approximate entropy(ApEn) for analyzing gait
pattern. All analyses were performed with SPSS 21.0 and for repeated measured ANOVA and Post-hoc
was LSD. [Results] The results of this study indicated that dual task appeared to increase their time,
CI and there were a statistically significant difference in most muscle on each floors compared to the
non dual tasks. Also, ApEn were a statistically significant difference in only left and right direction than
non dual task. Subjects showed more irregular pattern and instability muscle activation response during
dual tasks. [Conclusion] Because there are many dangers often use of stairs in everyday life, in the

future, we have to make a lot of efforts to prevent fall.
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Variables Male (n=12)

Age (years) 27.96 + 0.61

Height (cm) 17753 + 4.13

Weight (kg) 65.8 £ 9.9
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Fig. 1. Portable phone(left) and application(right)
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Table 2. Comparison of walking time, muscle activity, CI, ApEn during stair ascent

P1 P2 P3 P4 P5 P6
F P
N 11333093 11.82+1.19 11.95£0.89 11.90+1.03 11.92+0.96 12.08£1.06  13.854 .000%*
Walking time(s) I  14.12£1.98 14.59+2.39 14.65£2.05 14.69+2.19 14.59+2.02 14.67+191 3218 .036*
p 02% 03* 0.01%* 01 01%% 03*
N 080+024 083027 0.85£027 0.85:027 0.87+028  0.86+0.29 1.403 238
RF I 073032 0774035 078034 0.74+03  0.74+033  0.73+0.31 951 42
p 0.52 0.55 0.58 0.98 0.75 0.90
N 091025 092+029 0924028 092029 091+027  0.89+0.28 752 518
TA 1 080£041 0813040 081039 0.74£0.33 0.724033 0.69+032  3.108 015*
iEMG p 0.13 0.41 0.40 0.79 0.70 0.50
(Yopeak*sec) N 066+0.19 0.67£020 0.65£0.18 0.65:0.18 0.67+021  0.65+0.18 885 497
BF I 076£024 078024 078£026 0.80£026  0.78+026  0.79+0.36 184 823
p 0.84 0.69 021 0.29 0.81 0.20
N 059:026 0.60£029 0.62+031 0624030 0.62£028  0.64+0.30 1.773 196
GN 1  049+031 050£32 0512032  050£031 0512032  0.56+0.38 1.501 249
p 0.27 0.61 0.71 0.68 0.57 0.32
N 8579+19.53 86.78£19.31 85.35£20.68 83.90+19.00 833742132 8441+19.13  1.822 160
RB 1 93.54+12.58 9143:11.56 89.57+13.06 89.54+13.10 89.0512.92 88951377  2.104 153
%) p 0.27 0.08 021 0.31 0.18 0.48
N 518241374 50.79£12.78 50.84+11.63 51211248 51.95t1343 53.18£1346 1911 147
TG 1 6298+1642 62.13+18.05 61.79+15.67 61.68+1543 61.30+17.28 61.24+1632 460 731
p 0.82 0.69 0.84 0.91 0.81 0.78
N 0294002  0.28£0.02 028+0.02 028+0.02 028+0.02  0.28+0.01 5.857 002
X 1 026:0.04 026+0.03 027+0.03  026£0.03 026+0.03  0.26+0.02 227 713
p 0.14 0.22 0.12 0.24 0.18 0.17
N 025£0.04 0242003 0243004 023£0.04 023£0.04 0224004 5588 .006*
ApEn Y I 023004 023004 022+0.03 0212004 0223003 020£0.04 3235 043*
p 1.00 0.53 0.99 0.65 0.82 0.75
N 027£0.02 0262002 0264002 026£0.03 026£0.02 026+0.02  3.621 014*
Z 1 0233005 024004 024£0.04 023004 0232004 0.230.04 866 436
p 0.02* 0.10 0.03* 0.37 0.08 0.11
N=AA| F, 1=XA] *p €.05 **p <.01
7} ojgho] thE Z&of| Hl3| ME £ SFS A A FUAT AA RO o]F A E FYPPS wjrt
A JepgAg, ol gAY 7t SUkskEA thE 25 kx| gkoks wEY f s 3 et £
Hlal 3] 2o that A3} sEo] vo} WEA S =7t 7 3 €1(2005)9] AFelME HePo] £E7} FastHA
A% Ao A, 2dn B4 Aol det 2 BAE oA paddled, ot 289 435S 24
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