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Abstract

Purpose : Using a smartphone while walking districts attention and increases the risk of losing balance or falling. Ankle
instability is caused by decreased muscle strength and decreased neuromuscular ability leading to postural control problems. Dual
tasks increases the risk of falls by reducing postural control in adults with ankle instability. This study aimed to investigate the
effect of performing a dual task on balance and muscle activity in adults with ankle instability using a smartphone.

Methods : Forty-nine individuals with ankle instability participated in this study. A game of finding the wrong picture was
performed using a smartphone in the dual task, and only looking at the blank screen of a smartphone was evaluated in the single
task. The participants randomly performed single and dual task to evalutate balance and muscle atcitivy. Balance was evaluated
using the Biodex balance system (BBS), and muscle activity was evaluated using surface EMG. Muscle activity of the
gastrocnemius and tibialis anterior was measured at the same time as balance.

Results : The results of this study showed that overall, anteior/posterior, and medial/lateral balance indices all showed significant
differences when performing the dual task compared with those during the single task (p<.05). The muscle activity results showed
a significant difference compared with that of the gastronemius muscle on the nondominant side during the dual task (p>.05).

Conclusion : The results of this study showed that maintaining balance is more difficult when performing the dual task than
during the single task, and only the muscle activity of the nondominant gastrocnemius muscle decreased. The dual task causes a
decrease in concentration for postural control, which negatively affects postural stability. Individuals with ankle ankle instability

should refrain from performing dual tasks, such as using smartphones, to prevent ankle damage.
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Table 1, General characteristics of the subjects (n= 49)

Subjects
Gender (M/F) 21/28
Age (years) 21.54+1.93
Height (cm) 165.53+9.70
Weight (kg) 64.08+15.23
Mean+SD

2. olFIA f5ol W FYAS Wt

SR, o]FHA 3 Al AA HPA e
3.95+1.84, 49942252 $-08} 20| S B G ThH(p<.05). ¢
A FP A= 22 2.71£1.34, 3.4241.542 {-2)3 2}
olF HI(p<05), FEH-HPZE AP A= 2.41+1.20,

3.02+£1.58% 90|35t 2}o]= R GIrh(p<.05) (Table 2).

3. ol3TA §5] HE AWAZ 2FAE Wt
SeluAler o] FTHA o] e o] A EO
Holg LA AW SAl = FUALES AT A

47.02£17.77, o]ZF 1A A] 4583+16.072 {-2J3t z}ol7}t
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Table 2. Comparison of balance index between dual and single task (n= 49)
Single task Dual task .
Mean+SD Mean+SD P
OAl 3.95+1.84 4.99+2.25 -6.12 .000"
(score)
AP 2.71£1.34 3.42+1.54 -4.67 .000"
(score)
MLI 2.41+1.20 3.02+1.58 -5.20 .000"
(score)
Mean+SD, OAI; overall stability index, API; anterior & posterior index, MLI; medial & lateral index
BO|Z] FQITHp=05). HLA|S AWA e FATA A F B ATHp<.05)(Table 3).
52.62+19.85, o|=IA] A] 48.21£17.860.2 §-9]3t 2}o|
Table 3. Comparison of gastrocnemius muscle activity between dual and single task (n= 49)
Single task Dual task
t p
Mean+SD Mean+SD
DS 47.02+17.77 45.83+£16.07 59 624
(%MVIC) ’ ' ’ ’ ’ ’
NDS .
(%MVIC) 52.62+19.85 48.21+£17.86 2.17 .035

Mean+SD, DS; dominant side, NDS; non dominant side

4. o|FIA {5 w2 FAPE A= s} o] 2] AUTHp>.05). HI$-A & JAHYTS
51.22+14.33, o|ZTA| A] 51.84£13.2282 $-9J3F o] =

G dutA el olFHA o mE YL TEAHEY]
Holx] okokrh(p>.05)(Table 4).

(o]
ZolE 24T 2y A & TS EdTA Al

51.54+10.35, o]=}A| A] 51.06£9.88= K23t 2fo]& K.

Table 4, Comparison of tibialis anterior muscle activity between dual and single task (n= 49)
Single task Dual task
t p
Mean+SD Mean+SD
DS 51.54+10.35 51.06+9.88 42 677
(%MVIC) . . . . . .
NDS
+ + -
(%MVIC) 51.22+14.33 51.84+13.22 49 .624

Mean+SD, DS; dominant side, NDS; non dominant side
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