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Effects of Various Sensory Stimulation on Surface Area and Velocity of
Center of Pressure During One Leg Standing in Healthy Adults
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Abstract

This study aimed to evaluate the surface area and velocity of center of pressure (COP) during one leg
standing by stimulating the sensory system in normal adults. Thirty subjects were enrolled in this study.
Subjects were asked to stand on one leg during testing conditions. Testing conditions included 6 different
sensory stimulations as follows: eyes opened, eyes closed, eyes opened with vibrator, eyes opened with

head-mounted display (HMD),

eyes opened with vibrator and HMD, and eyes closed with vibrator.

During each testing condition, the surface area and velocity of center of pressure were measured. There
were significant differences in the mean surface area and the mean velocity of COP between the “eyes
opened” condition and the other five testing conditions (p<.05). However, in the comparison between the
“eyes closed” and “eyes opened with HMD” conditions, there were no significant differences in the tested
parameters. This study shows that closing eyes or keeping eyes opened while using HMD to experience
virtual reality has the same effect on one leg standing balance. This finding should be considered in the
evaluation or intervention of balance, especially one leg standing balance and balance while standing with

a small base of support.
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Table 1. General characteristics of subjects

o
s 7] A g e olF WA $EE
kst
o. Q+34
SR e
g

Sholu} AdetH A oAXHF, #F Aol 3 30
2 ool dojel Al Sh= AR, 719 Al oY
of %= MAE FES HE& st e A2 AT
ol M ALlstdtt. 54 A Ee Aol &
Aol =AWl disl]l TR AEE sklen,
Aol Eof gk Absdell dstol SAHE sk A
kel @yt ol 21.8+194], W A
168.3+85 cm, ¥ AFS 624+11.0 kg, Ht T Alo]
2= 252.2417.3 mo]AtH(Table 1). B, A7-t)d=te]

$AZ gEE e8® 174, 9% 1390|r,

2 AFdAE i A7) 34 st AR89t
5 E3Fsl7] 98] 75 7] (Mini208 massager, Shunkang,
Zhejiang, China)E AMHE-3F$t}. Hwang 5(2014)2> 4
2 2] ] A A e ae] E3s T

Variables Male (n;=15) Female (n,=15) Total (N=30)
Age (year) 22.9+2.0% 20.7+0.9 21.8+1.9
Height (cm) 174.3+5.9 162.3£6.2 168.3+8.5
Weight (kg) 69.3+9.1 55.2+8.2 62.4£11.0
Size of foot (mm) 266.7+10.8 237.7+7.0 252.2%+17.3

“mean+standard deviation.
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Figure 1. Vibrator.

Figure 2. Potable head mounted display.
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Table 2. Conditions for postural control by number of dice

Number of dice

Conditions

1 eyes opened
2 eyes closed
3 eyes opened with vibrator
4 eyes opened with HMD?
5 eyes opened with vibrator with HMD
6 eyes closed with vibrator
“head mounted display.
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Figure 5. Testing posture.
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Table 3. Surface area and mean velocity of center of pressure according to sensory stimulation during one leg
standing (N=30)

EO? ECP VIB® HMD? VIB+VIR® EC+VIB! F D

Surface

area of 127.02+81.57" 483.52+281.86 133.29+128.44 534.12+355.00 419.32+197.29 448.30+287.02 22.35 .000
COP® (mr)

Mean
velocity of 1.58+.55 3.12+.91 1.56+.58 3.41+1.15 3.25£1.11 2.94+.88 56.21 .000
COP (cm/s)

%eyes opened, Peyes closed, eyes opened with vibrator, %eyes opened with head mounted display, eyes opened with
vibrator and head mounted display, 'eves closed with vibrator, center of pressure, "mean+standard deviation.

Bz 25715 529 AeE)448.30+287.02 m)ol A EAIA 2 283 (325111 en/s), 2l v 7S A
o= foJgt ApolE R T THp<.06)(Table 3)(Figure 6). 2 E7)E e JEHU£88 avs)ollA] EAH R
g SAH olFe I Hre g B AH Frolgh atol & BT tp<.06)(Table 3)(Figure 7).
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Surface area of COP (mm?2)

Figure 6. Surface area of center of pressure (COP: center of pressure, EO:
eyes opened, EC: eyes closed, VIB: eyes opened with vibrator, VIR: eyes
opened with head mounted display, VIB+VIR: eyes opened with vibrator
and head mounted display, VIB+EC: eyes closed with vibrator).
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