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| Abstract | RESULTS: A significant difference in the muscle tone of

medial gastrocnemius was observed between the dominant
PURPOSE: This study examined the effect of using a

group and the non-dominant group. The muscle tone and
smartphone according to the direction of wearing a bag on

stiffness of the peroneus longus decreased significantly after
muscle characteristics and balance ability in adults in their 20s

walking with a smartphone and carrying a bag. The maximum
with chronic ankle instability.

slope of the forward and reverse directions increased and
METHODS: Twelve people with chronic ankle instability

decreased significantly, respectively, after walking with a
were examined for three weeks. The types of carrying a bag

smartphone and carrying a bag on both sides.

CONCLUSION: In this study, muscle fatigue causes a

were classified into three conditions: to the right, to the left,

and on both sides. The muscle characteristics and balance

decrease in muscle tone and stiffness with chronic ankle
ability were measured and analyzed. The one-way ANOVA

instability when carrying a heavy back while walking, and
was used to obtain a difference between conditions.

there were asymmetric changes in the balance ability.

i Therefore, adults with chronic ankle instability should
tCorresponding Author : Kyung-Tae Yoo

taeyoo88@nsu.ac kr, http://orcid.org/0000-0001-7956-819X carefully avoid carrying a heavy bag for extended times,
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Fig. 1. Smart-phone use position.

Fig. 2. Types of carrying a bag.
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Table 1. General characteristics of the subjects

Variables Mean = SD
Age (years) 19.92 £ 1.83
Height (cm) 165.33 + 7.84
Weight (kg) 68.42 £ 1791
BMI (kg/m’) 24.86 £ 533
CAI (score) 2133 £ 1.92
Male 5
Gender
Female 7
Right 9
Dominant
Left 3

CAL Chronic ankle instability
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Table 2. Comparison of dominant GCM, PL, TA, and TU measurements
Variables Pre Post F p
Mean £+ SD Mean £+ SD
Both sides 1292 + 1.71 12.79 + 1.82
F Dominant 12.96 + 2.39 13.89 + 3.23 4.067 026"
Non-dominant 13.83 + 2.56 13.32 + 1.69
) Both sides 204.92 + 48.30 203.76 + 50.30
l\é‘zﬁl S Dominant 206.25 + 59.75 228.50 + 88.50 2.752 .078
Non-dominant 233.33 + 68.93 227.75 + 48.78
Both sides 1.23 £ 21 1.18 £ .18
D Dominant 117 £ .19 1.10 £ .20 172 .843
Non-dominant 123 £ .16 1.20 £ .15
Both sides 18.12 + 2.76 18.32 + 3.02
F Dominant 18.08 + 2.44 17.08 + 2.10' 2.952 .066
Non-dominant 17.98 + 3.54 16.83 £ 2.58
Both sides 365.42 + 101.65 372.17 £ 90.82
PL S Dominant 366.08 + 80.63 33425 + 67.43" 2.248 122
Non-dominant 362.08 + 108.51 322.25 + 78.43
Both sides 90 + .14 92 £ .16
D Dominant .89 + .15 92 + .12 .041 960
Non-dominant 94 + 13 95 + .14
Both sides 20.60 + 3.01 19.31 = 2.49
F Dominant 19.33 + 3.12 19.87 + 2.20 1.063 357
Non-dominant 19.83 + 2.64 37.62 + 62.52
Both sides 456.33 + 129.62 391.58 + 68.65
TA S Dominant 387.50 + 166.07 412.60 = 90.70 1.712 .196
Non-dominant 404.08 + 78.57 410.75 + 79.25
Both sides 83+ .13 .82 £ .10
D Dominant 85+ .10 82+ .12 201 .819
Non-dominant 79 £ .12 79 £ .10
Both sides 16.77 £ 2.12 16.67 + 1.94
F Dominant 16.88 + 2.46 1724 + 1.14 209 .813
Non-dominant 17.87 £ 2.09 17.98 £ 1.70
Both sides 303.92 £ 57.19 305.67 + 59.44
UT S Dominant 317.00 = 72.35 335.60 + 27.24 .966 391
Non-dominant 341.75 + 63.13 336.75 £ 54.26
Both sides 88 + .13 95 + .17
D Dominant 94 £ 21 .89 £ .12 2.589 .090
Non-dominant 96 £ .19 .88 + .11

*There was a significant difference in the amount of change between groups (p < .05), TThere is a significant difference pre

and post, GCM: gatrocnemius, PL: peoneus longus, TA: tibialis anterior, UT: upper trapezius, F: frequency (Hz), S: stiffness (N/m),

D: decrement (Log), a: Both sides, b: Dominant, ¢: Non-dominant
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SHED,

Variables Pre Post F p
Mean + SD Mean + SD
Both sides 576 = .88 635 + .82
Forward Dominant 5.80 £ 1.11 5.96 = 1.03 1.400 261
Non-dominant 5.86 £ 1.20 5.90 £ 1.56
Both sides 330 + .63 274 + .66
Rearward Dominant 3.28 + .61 344 £ 1.15 2.962 .066
Non-dominant 3.28 + .67 3.19 £ .79
Both sides 6.28 + 1.08 6.27 + 1.02
Leftward Dominant 641 + .99 6.62 + 98 .605 552
Non-dominant 6.49 + .90 6.53 + .67
Both sides 6.49 = .87 6.21 + .82
Rightward Dominant 6.33 = .63 642 + 43 1.997 152
Non-dominant 634 = .73 6.71 + 91
Area Both sides 137.54 £ 69.57 183.55 + 143.17
Dominant 193.38 + 132.81 192.45 + 132.80 414 .664
(o) Non-dominant 156.29 + 98.53 183.55 + 143.17
FO Length Both Asides 229.18 + 85.54 227.06 + 69.14
Dominant 239.80 + 80.04 243.50 + 82.73 .065 937
() Non-dominant 221.34 £ 69.08 227.06 + 69.14
Area Both sides 190.73 + 138.31 191.48 + 156.69
Dominant 180.43 £ 143.02 197.71 £ 139.04 .045 956
EC (o) Non-dominant 179.58 + 128.01 191.48 + 156.69
Length Both .sides 319.65 + 106.63 304.01 £ 106.63
@) Dominant 297.22 + 94.73 337.76 + 137.99 2.248 122

Non-dominant

300.29 + 92.94

304.01 + 100.88

*There was a significant difference in the amount of change between groups (p < .05), TThere is a significant difference pre

and post, EO: eyes opened, EC: eyes closed
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