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| Abstract |

PURPOSE: This study examined the effects of the
confusion level in performing dual tasks using smartphones
while walking in subjects with chronic ankle instability
(CAI).

METHODS: Twenty subjects with CAI and 20 healthy
subjects participated in the study. The spatial, temporal,
spatial-temporal, and variability gait parameters were
measured using GAITRite under four different conditions:
general gait, web surfing during gait, texting during gait, and
gaming during gait. Two-way repeated-measures analysis of
variance was used to analyze the interaction according to the
group (2) and confusion level in dual-tasks (4). One-way
repeated-measures analysis of variance was used to compare
the changes within the group according to the confusion level

fCorresponding Author : Jong-Duk Choi
choidew@dju.kr, https://orcid.org/0000-0002-9663-4790
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in dual-tasks. The changes between groups were compared
using an independent t-test. The statistical significance level
was set to p=.05.

RESULTS: Significant interactions in the temporal and
spatial-temporal gait parameters were found between the
dual-task conditions and the other groups (p <.05). Significant
within-group differences in the spatial, temporal, and
spatial-temporal gait parameters were found according to the
confusion level in dual tasks (p <.05). Significant between-
group differences were observed in the temporal and
spatial-temporal gait parameters according to the confusion
level in dual tasks (p <.05).

CONCLUSION: The effect of the confusion level in dual
tasks was greater in subjects with CAI than in healthy
individuals. This study suggests that to prevent reinjury to the
ankle, subjects with CAI should avoid dual tasks such as using

smartphones while walking.
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Table 1. General Characteristic of the Subjects

CAI Group

Normal Group

Variables (n = 20) ( = 20) p
Sex (male/female) 12/ 8 8/ 12 206
Age (years) 22.10 + 3.12 20.85 + 2.39 .164
Height (cm) 169.00 + 8.78 165.75 + 8.16 233
Weight (kg) 65.25 + 13.09 59.90 + 9.44 146
All (point) 5.60 = .99 1.50 + .60 .000°

Mean + SD, CAI: Chronic ankle instability, AIl: Ankle Instability Instrument

p < .05
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Table 2. Changes in the Spatial Gait Parameter According to the Level of Confusion

] CAI Group Normal Group Interaction Effect
Variables Dual-task Level
(n = 20) (n = 20) p
General Walking 60.36 £+ 3.60 6138 £ 6.23
Web Surfing 5574 + 2.94° 56.36 + 6.86
Step Length . b .
(cm) Texting 52.75 £ 3.60% 52.24 + 6.90 295
cm
Gaming 50.68 + 3.28%b¢ 52.12 £ 6.21°
p .000 .000
General Walking 119.68 = 7.17 121.96 + 12.05
Web Surfing 110.08 + 6.01° 111.96 + 13.55°
Stride Length . . .
(cm) Texting 107.23 £ 7.09 105.89 + 13.79 .140
Gaming 102.92 + 6.39*"¢ 106.16 = 12.58*
p .000 .000

Mean + SD, CAI: Chronic Ankle Instability

“Significant difference within the group compared to the general gait

*Significant difference within the group compared to the web surfing during gait

“Significant difference within the group compared to the texting during gait

“Significant difference between group
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Table 3. Changes in the Temporal Gait Parameter According to the Level of Confusion

Interaction Effect

CAI G N 1 G
Variables Dual-task Level roup orma retp
(n = 20) (n = 20) p
General Walking 1.12 = .08 1.09 = .08
Web Surfing 122 + 112" 1.16 = .09°
Cycle Time . ab .
Texting 1.26 = .12% 121 £ .13 .010
(sec)
Gaming 133 £ .16* 1" 1.18 = .01*
p .000 .000
General Walking 7+ .06 68 £ .06
Web Surfing 77 + .08!” 73 + .06
Stance Time .
Texting .82 + .09° 78 + .09 .003
(sec)
Gaming 87 + .13*01” 76 £ .07
p .000 .000
General Walking 42 £ .03 42 + .03
Web Surfing 45 £ .04 43 + .04
Sw"(‘g ?‘me Texting 44+ 03 42+ 04 006
sec
Gaming 45 £ .04%01” 42 + 03°
p .000 002
General Walking S5+ .04 54+ .04
Web Surfing 62 + 06" 59 + 04°
Step Time . ab .
Texting .64 = .06 61 = .06 .004
(sec)
Gaming 63 = 070! 58 + .05
p .000 .000
General Walking 42 £ .03 42 £ .03
Single Support Web Surfing A5 £ .04 43 + .04
Time Texting 44 £ 03 42 £ 04° .006
(sec) Gaming 45 £ 04%0el” 42 £ 03*
p .000 002
General Walking 28 + .03 27 = .04
Double Support Web Surfing 33 £ .05 .03 £ .05
Time Texting 35 £ .06™ 34 = 07 003
(sec) Gaming 38 = .0g*bel” 32+ 05
p .000 .000

Mean + SD, CAI: Chronic Ankle Instability
“Significant difference within the group compared to the general gait

*Significant difference within the group compared to the web surfing during gait

“Significant difference within the group compared to the texting during gait

*Significant difference between group
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Table 4. Changes in the Spatial-temporal Gait Parameter According to the Level of Confusion

i CAI Group Normal Group Interaction Effect
Variables Dual-task Level
(n = 20) (n = 20) p
General Walking 106.20 + 9.80 111.43 + 13.99
Web Surfing 90.75 + 11.12° 96.40 + 13.99°
Velocity Texting 86.60 = 11.52° 89.64 = 16.38" 032
(cm / sec)
Gaming 80.22 + 11.65%¢!" 91.22 £ 13.62%°
p .000 .000
General Walking 10723 + 8.14 110.05 + 7.63
Web Surfing 9935 + 9.18°!" 103.86 + 7.77*
Cadence .
. Texting 96.6 + 9.17* 100.95 + 10.34* .000
(Steps / min)
Gaming 9276 + 9.81°0!" 102.99 + 8.94°
p .000 .000
Mean + SD, CAI: Chronic Ankle Instability
“Significant difference within the group compared to the general gait
*Significant difference within the group compared to the web surfing during gait
“Significant difference within the group compared to the texting during gait
*Significant difference between group
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Table 5. Changes in the Gait Variability Parameter According to the Level of Confusion

Variables Dual-task Level CAI (n = 20) Normal Subject Interaction Fffect
(n = 20) p
General Walking 275 £ 1.20 3.19 = 1.05
Web Surfing 337 + 1.19 337 + 1.03
Step Tojne v Texting 5.56 £ 2.06 591 £ 2.57 052
0 Gaming 820 + 4.28 6.01 £ 2.86
p 155 061
General Walking 277 £ 1.19 290 £+ 1.29
Web Surfing 302 + 1.12° 338 £ 1.30
step Lil/lgth v Texting 5.66 = 3.37° 510 £ 2.57° 079
0 Gaming 8.11 + 442 6.14 + 2.15*
p .000 .000
General Walking 2.14 £ 1.14 2.60 £ 1.14
Web Surfing 273 + 124 272 +£82°
Cycle I/ime cv Texting 425 + 1.89 428 + 187% 171
) Gaming 594 + 327 451 + 229*
p 065 .000
General Walking 235 £93 272 £ 1.25
. Web Surfing 26+ 111 279 + 1.16
Stride E;':)gt h CV Texting 43 + 3.00% 3.59 + 2.06 143
Gaming 5.81 £ 2.90* 471 + 1.93°
p .000 .000

Mean + SD, CAI Chronic Ankle Instability

“Significant difference within the group compared to the general gait
*Significant difference within the group compared to the web surfing during gait
“Significant difference within the group compared to the texting during gait
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