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| Abstract |

PURPOSE: This study is examined the effects of vestibular
stimulation through eye movement on balance and muscle
activity.

METHODS: In 42 healthy adults, no eye exercise was
applied to both feet and one foot. The speed of smooth pursuit
eye movement (.2 Hz, .3 Hz, and .5 Hz) and saccadic eye
movement (.5 Hz and 1.1 Hz) were randomized. The
measurements were taken three times for 30 seconds while

standing on two feet and measured three times for 10 seconds
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while standing on one foot. The muscle activity measurement
equipment was used to measure the electromyogram signals
of the tibialis anterior, peroneus longus, gastrocnemius
medialis, vastus medialis, vastus lateralis, biceps femoris,
abdominal internal oblique, and erector spinae muscle.
RESULTS: As aresult of this study, when applying smooth
pursuit eye movement on one leg, the pressure center
movement increased, the muscle activity of the lower
extremity increased, in the saccadic eye movement, and the
center of pressure decreased.

CONCLUSION: Accordingly, the smooth pursuit of eye
movement, the intervention of this study, affects balance.
Through this, the balance can be improved by applying eye
movement to the target who needs to improve the balance

ability.
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Fig. 1. Saccadic eye movement.

Fig. 2. Smooth pursuit eye movement.
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Table 1. General characteristics of the subjects

General Characteristics Subjects (n = 42)

Age (year) 27.57 + 4.03"

Height (cm) 168.12 + 7.07

Weight (kg) 68.17 + 12.56
Gender (male/female) 25117

* Mean + SD



o Ol DI 2t IiRELEII M&ERS0] 28l 2EST0 DIXE S | 117

BT B SO MBS Uokr] 1) o o|FEHES} olEAeE Fo5 Fastdomp <
WA, o)% $Eo o ALE wlmatert. 05), AR A3 ©4 Qe K] S} gt
o thel A7) AHolN 9B 2 AT A o5 et ol B&Eet o 5A 7L So/5] AastThe

roe

W, o] 5L, o5 el S8 FEAen < 05)Table 3).
(p < 05), (Table 2). ALFEA AT} QIF-LE 4] S22}

S7Fdol me ol g, ol s&=e} o) F T 9 3. @ #dEk(muscle activation)
St S7k8 kP < .05)(Table 2). T 13- A e I e N e R B e

Table 2. Comparison of the center of pressure during smooth pursuit eye movement

CcoP Fixation 2 Hz 3 Hz .5 Hz F P Post-hoc

SAE (mnr) 141.75 £ 130.13 248.18 + 168.05 285.07 + 211.86 326.64 + 323.04 10344 000" Fixation < 2 Hz< 3 Hz< .5 Hz
AS (em/s) 1.22 + 0.40° 1.59 + .55 1.74 + 0.68 1.83 £ .86 22199 000" Fixaion<2Hz<3Hz<.5Hz
L (mm) 1195+ 395 1559 £ 534 1688 + 648 1798 + 818  23.925 000" Fixation<2Hz<3Hz<.5Hz

* Mean + SD, p < .05
COP: Center of pressure, SAE: Surface area ellipse, AS: Averaged speed, L: Length

Table 3. Comparison of the center of pressure during saccade eye movement

COp Fixation S5 Hz 1.1 Hz F P Post-hoc
SAE (mm?)  141.75 + 130.13 9274 + 7472 92.74 + 66.15 5.990 004" -
AS (cm/s) 1.22 + 041° 1.02 £ 36 1.00 £ .33 20.999 000" Fixation > .5 Hz > 1.1 Hz
L (mm) 11.96 + 3.96 9.79 + 3.27 9.72 + 321 22492 000" Fixation > .5 Hz > 1.1 Hz

* Mean + SD, p < .05
COP: Center of pressure, SAE: Surface area ellipse, AS: Averaged speed, L: Length

Table 4. Comparison of the muscle activities during smooth pursuit eye movement

Muscles (1V) Fixation 2 Hz 3 Hz .5 Hz F P Post-hoc
TA 47.58 + 31.48" 68.04 = 34.14 71.19 £ 43.04 66.77 + 40.74 15390 001"  Fixation < 2 Hz < 3 Hz
PL 62.04 + 37.18 74.01 + 40.73 7575 £ 4556 73.59 + 4289  2.939 036" -
GM 50.13 + 3191 60.35 + 33.62 58.52 + 3442 5751 + 3293 3.529 017" -
VL 18.74 + 17.07 22.00 + 23.26 22.20 + 21.38 23.20 + 20.77  1.958 124 -
VM 10.85 + 835 12.00 + 11.35 10.93 + 880 11.33 + 8.65 340 796 -
BF 926 + 523 11.82 £ 1128 11.59 £ 9.63 1229 = 11.16 3914 010 -
10 1586 + 1523 15.18 = 1537 14.79 = 13.19 1486 + 13.77  2.291 .082 -
ES 753 £250 726 £264 759 £ 3.13 7.68 £ 3.12 .605 .613 -

* Mean £ SD, p < .05
TA: Tibialis anterior, PL: Peroneus longus, GM: Gastrocnemius medialis, VM: Vastus medialis, VL: Vastus lateralis, BF: Biceps
femoris, 10: Internal oblique, ES: Erector spinae muscle.
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Table 5. Comparison of the muscle activities during saccade eye movement

Muscles (uV) Fixation .5 Hz 1.1 Hz F P Post-hoc
TA 4759 + 3149 *° 4842 + 3434 42,61 + 26.98 1.035 .360 -
PL 62.05 = 37.18 61.86 + 37.97 57.78 + 35.84 1.241 295 -
MG 50.13 + 31.92 48.55 + 27.95 4745 + 28.09 467 .629 -
VL 18.74 = 17.08 18.32 = 18.75 17.77 = 18.24 .186 .831 -
VM 10.86 + 8.35 10.25 + 9.07 9.57 + 7.90 1.233 297 -
BF 927 + 524 9.13 £ 5.00 10.14 = 7.93 0.808 449 -
10 15.86 + 15.24 1521 £ 16.01 1531 + 15.86 1.719 .186 -
ES 7.53 + 2.51 6.99 + 2.99 6.96 + 2.72 2.703 .073 -

* Mean + SD, p < .05

TA: Tibialis anterior, PL: Peroneus longus, GM: Gastrocnemius medialis, VM: Vastus medialis, VL: Vastus lateralis, BF: Biceps

femoris, 10: Internal oblique, ES: Erector spinae muscle.
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