W SARIENC RIS TBIEILS X OB OE

The influence of correcting visual acuity and visual field
on undisturbed upright postural control
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Abstract

The purpose of this study was to examine the influence of correcting visual acuity and visual fields on
upright postural control. Six male and ten female university students who usually wear contact lens
participated in this study. A significant difference in visual acuity was found when the participants wore
contact lens as opposed to not, but no significant difference in visual acuity between the sexes was found.
The participants' Center of Foot Pressure (COP) was measured with and without contact lens, and under
three visual field conditions: 1) eyes open in a dark room, 2) central visual field, and 3) complete visual field.
The first condition prevents any visual input, the second condition permits gazing at a red lamp fixed in the
central visual field in a dark room, and the third condition permits gazing at a visual target fixed in the
central visual field with cross-shaped vertical and horizontal lines in a lighted room. To evaluate the COP,
we selected 60 parameters representing 7 domains (distance, central position, distribution of amplitude,
area, velocity, spectrum and vector).

There was no significant difference in visual properties (visual angle and visual field area) between the
sexes, or with the two visual acuity conditions. Therefore, it was considered that correcting visual acuity
does not affect visual properties. Based on these results, we examined the differences in COP between the
two visual acuity conditions and the three visual field conditions integrating both sexes. There was no
significant difference between the two visual acuity conditions in COP. Significant differences in COP
parameters between the visual field conditions were found in five domains, excluding "central position" and
"area." As a result of multiple comparisons, significant differences in COP parameters were found mainly

non

between "eyes open in a dark room," "central visual field," and "complete visual field." It was suggested that
visual input from peripheral visual fields plays an important role in controlling upright posture, and a visual

target fixed in the central visual field has little effect on stabilometry.

Key words : undisturbed upright posture, correcting visual acuity, visual fields, visual target
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R TA BF (n=6) BT (a=10) ANOVA, FIE
B B B B BIE HFA BTB  RAEIER
BAh AV £5D AV =3SD AV +5D AV +3D H HA%ME
KRS 0.2  0.09 1.0 0.16 0.1  0.10 1.0 0.15 0.22 383.62 *  0.38
HREA 0.2 0.11 1.2 0.25 0.1 0.12 1.0 0.23 2.72 214,90 = 2.29
FRRR S 0.2 0.07 1.3 0.25 0.2  0.19 1.3 0.25 0.11 198.11 = 0.11

Bl ™p<.ol.
¥2) EPRBIVCKREFRICAERERRD bNEA, TukeyDHSDERZ LW EEHBRERITo -,
*3) SEEBREOKER, EABBRAACBOTEIAEREBEELVEEERLE.
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R TA BT (n=6) ZF (n=10) ANOVA, FIE
A-B #HR &BIE 2R BIE HFA KB RHER
RE R HifT AV *SD AV +5D AV +3D AV E) fE ERAE i3
ERRA-E g 50.7 5.19 50.0 4.32 52.9 8.12 51.3  5.68 0.31 0.67 0.11
ERAEA-NLE ° 61.0 4.12 62.2 1.95 60.7  6.07 59.2  6.90 0.37 0.01 0.85
ERRA-N . 63.3  6.45 63.5 2.93 66.0  4.54 67.2 4.98 2.24 0.18 0.10
ERBRA-NT o 59.5  5.80 60.8 2,11 63.9  5.87 66.1 4.39 4.16 1.86 0.11
ERBEA-T . 73.8  3.48 75.2  2.73 71.8  6.35 72.9  4.89 0.88 0.75 0.01
ERBEA-SIT ° 87.7 1.97 88.2 2.79 88.7  5.27 87.4  4.86 0.01 0.06 0.28
ERRA-N . 92.0 2.31 92.5 1.38 92.8  4.02 93.5 3.64 0. 40 0. 30 0.01
EREA-N L . 68.7  7.34 67.2 501 73.3  7.59 72.6  17.36 1.93 0. 59 0. 08
RS A 69.6  2.88 69.9  1.69 71.3773.56 71.33.63 1.14 0. 03 0.03
FIRGRA- L 53.0 17.70 52.3  5.68 51.9  4.97 52.3  5.90 0.03 0.01 0.19
HIRE A £ ° 71.0  1.87 69.3 7.26 74.3 7.04 73.8  7.48 1.82 0.14 0. 04
GIREA- ° 91.0 4.32 93.7 1.37 93.0 5.35 94.1 5.11 0.34 1.79 0.31
HIRRA-STF ° 89.5 6.92 90.8  2.97 90.3  6.53 90.0 5.10 0. 00 0. 07 0.18
HIREA-T ° 73.2  3.85 72.2  3.80 71.4  6.07 72.1  5.49 0.16 0.01 0.26
LIREA-NT ° 61.8 3.34 63.3  2.56 66.2  5.53 66.2  5.49 2.33 0. 48 0.48
ERSBA-N ° 62.0 4.36 62.7 3.14 66.5 5.77 70.1  5.37 7.03 1.82 0.86
AREEA-HE - 57.5 5,32 58.0  4.76 58.9  7.09 61.1  4.81 0.64 0.93 0.37
HIE AR 69.9 4.18 70.3 2.96 71.6  3.76 72.5  1.81 1.84 0. 46 0. 06
ERREEED o 0.33 0.04 0.33 0.03 0.34 0.08 0.32 0.06 0. 02 0.29 0.42
ERGFEHEDO o 0.40  0.06 0.41  0.02 0.42  0.04 0.42 0.06 0.17 0.02 0.05
EBRRBEED o 0.40  0.07 0.40  0.03 0.44  0.05 0.46 0.05 4.10 0.87 0.22
ERFEHFEHED o 0.46 0.05 0.48  0.03 0.48  0.06 0.50 0.05 0. 60 2. 40 0.03
ERAFEHEGO o 0.65 0.03 0.66  0.03 0.64  0.07 0.64 0.06 0.38 0.10 0.14
ERFEFEREO o 0.78  0.02 0.79  0.02 0.80  0.07 0.79  0.06 0. 14 0.01 0.09
EBRSHERD o 0.64  0.07 0.64 0.04 0.68  0.07 0.68  0.07 1.71 0. 06 0.06
ERGEEHE® o  0.37  0.07 0.36  0.05 0.41  0.10 0.40  0.07 0. 96 0.99 0. 00
EIR SRS ER o’ 0.50 0.04 0.51  0.02 0.53 0.05 0.53 0.05 1.19 0.03 0.02
FIRRAFEED o 0.40 0.09 0.39  0.07 0.41 0.05 0.41  0.07 0.23 0.13 0.18
ERAEFEHO o 0.65  0.07 0.66 0.05 0.69  0.07 0.70  0.08 1.72 0. 04 0.00
LRRFEHHED o 0.79 0.08 0.82 0.03 0.81 0.08 0.81 0.06 0.08 0. 66 0.29
EREFHHED o 0.66  0.07 0.66  0.03 0.65 0.06 0.66  0.05 0.08 0.01 0. 00
ERRHFEHHEE o 0.47  0.04 0.47  0.03 0.49  0.06 0.49  0.06 0.59 0. 07 0. 00
ERRFEHREO o 0.40  0.03 0.41  0.03 0.46  0.07 0.48  0.06 5.38 2.14 0. 14
FREFGED o 0.38  0.06 0.38  0.04 0.41  0.06 0.45  0.05 4,10 1.60 0.79
LRRFEHES o 0.32 0,07 0.32 0.05 0.32  0.06 0.34 0,06 0. 08 0.21 0. 44
FIREE S o 0.517""0.05 0.517770.08 0.5576.05 0547008 178 0.43 .05
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