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Influence of polarized 3D displayer on visual function
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(School of Optometry and Ophthalmology, Tianjin Medical University, Tianjin 300070, China )

Abstract Objective: To observe the change of visual function after viewing polarized 3D images for thirty minutes and an hour for patients
with different phorias and explore the relationship between the visual function parameters’ changes and visual fatigue. Methods: According
to near phorias, 51 volunteers were divided into three groups:normal phoria, exophoria, esophoria. Visual function parameters were
measured before viewing polarized 3D images, after viewing half an hour and an hour later. The degree of visual fatigue was measured based
on visual fatigue questionnaire. Results: According to phorias , at 30 mins and 1 h after viewing the 3D images, the changes of
accommodation response showed statistically significant difference( P=0.004, P<0.001, P<0.001, P=0.001). The accommodation response of
the patients with normal phoria and esophoria, increased. At 0.5 h and 1 h, the changes of stereoacuity showed statistically significant
difference(P=0.02, P=0.03 ). The stereoacuity of the patients with esophoria, decreased. According to the time point, at thirty minutes and 1 h,
the changes of fixation disparity presented statistically significant difference (P=0.03, P<0.001, P=0.02,P=0.007). The fixation disparity of
the patients with normal phoria and esophoria , increased. At hour, the absolute value of the slope of fixation disparity had statistically
significant difference(P=0.007, P=0.013). The patients with normal phoria and esophoria was lower than those with exophoria. For the
patients with exophoria, the visual fatigue score increased at 0.5 h than normal phoria and esophoria with significant difference (P=0.034,
P=0.015). Conclusion: The stereoacuity improves in different phorias after viewing 3D images.The increasing of accommodation response,
fixation disparity and the slope of fixation disparity which affect binocular coordinated movement, eventually contributing to the visual fatigue.
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Tab 1 Comparison of accommodation response between different
groups at each time point (x+s,D)
MR A WA Hi WA 0.5 h WA 1 h F P
IE L -1.533+0.345 -1.758+0.353 -1.852+0.316 10.632 0.001
INEEE -1.255+0.802 —1.308+0.883 —1.622+0.223 2.712 0.104
WEE -1.374+0.280 —1.592+0.213 —1.704+0.270 17.702 0.000
F 1.283 2.953 3.214
P 0.287 0.062 0.049
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Tab 2 Comparison of stereoacuity between different groups at
each time point (x+s, second of arc)
MRz WA Ry WE 05 h ME1h F P
1IE {7 44.900+32.479 39.700+30.960 41.050+38.488 2.202 0.139
ANEEAEE 38.750+£19.988 33.750+14.517 32.000+14.665 2.296 0.137
PIBA 53.000£35.331 37.800+20.761 30.800+8.082 5.526 0.012
F 0.871 0.281 0.846
P 0.425 0.756 0.435
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Tab 3 Comparison of fixation disparity between different groups
at each time point (x+s,”)

HR A WA HiI WA 0.5 h WE 1 h F P

£ 7 -2.150+4.300 -2.580+5.107 -1.265+2.949 0.303 0.741

SMESL —2.688+6.256 -7.167+6.433 -5.836%5.746 2.546 0.098

Wt -2.580£6.252 -1.147+6.595 -0.287+6.595 1.101 0.312

F 0.048 7.265 4.638

P 0.953 0.002 0.015
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Tab4 Comparison of the slope of fixation disparity between different

groups at each time point(xs,’ /A)

iR A7 WA T ME 0.5 h WA 1 h F P
1E i 0.824:0.668 1.075:0.637 0.843+0.579 0.809 0.464
ShEERL  0.940£0.933  1.147+1.042  1.843£1.558 2901 0.094
MEaRE  0.908+0.994  1.147+1.175  0.908+0.504 0.367 0.699
F 0.089 0.034 4.878
P 0.915 0.966 0.012
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Tab5 Comparison of the vision fatigue score between different

groups at each time point(x=s)

MRAL XL AT WE 0.5 h WE1h F P
i fi 0 1.300+2.598  4.800+5.317  7.300+5.564 5.568 0.013

SNERE  1.375+1.746  8.438+6.132  11.125+6.632 0.390 0.684

NERE 0267+0.1  3.933x2.463  8.600+7.008 0.155 0.858
F 1.641 3.701 1.634
P 0.204 0.032 0.206
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Tab6 Correlationbetween visualfatiguescoreand each parameter

> sk ViV § §
;}:u;;ﬁb —— r 1ENL P r%E%JrP rWﬁ‘\&ﬂP
WY WART  -0.085 0.721 -0.300 0.259  0.593 0.020%*
05h -0.251 0.286  0.248 0.354  0.548 0.035%
lh 0.003 0.991 -0.305 0.251 -0.042 0.883
T2 WAERT  -0.571 0.017*  0.536 0.090 -0.456 0.117
05h -0.321 0.194 -0.163 0.594 0.216 0.501
1h -0.251 0331 0.336 0313 0.257 0.397
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ZHE 05h 0.545 0.019* —0.053 0.864  0.112 0.715
AiXHH 1h 0.314 0.220 -0.359 0.279  0.028 0.928
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