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Purpose: The aim of the present study was to compare the effects of watching movies with two-dimensional (2D)
display and virtual reality (VR) devices on ocular dryness, optical quality, subjective fatigue, and dryness. Methods: We
enrolled 37 adults with binocular corrected visual acuity =0.8 who did not have eye disease or visual dysfunction. We
measured changes in noninvasive break-up time (NIBUT), traumatic macular hole (TMH), and corneal higher-order
aberration (HOA) before and after watching the same 40-min movies using 2D display and VR devices. In addition,
subjective changes in fatigue and dryness were measured using the VR sickness questionnaire (VRSQ) and ocular
surface disease index (OSDI) questionnaire. Results: NIBUT after watching movies had increased by 4.57+4.73 s for
VR devices and decreased by —6.3£2.98 s for 2D display compared to before watching movies. The difference in TMH
was 0.03£0.05 mm for VR devices and —0.02+0.03 mm for 2D display. In the pupils of 4-mm size, HOA decreased by —
0.04+0.18 um for VR devices and increased by 0.1+0.12 pm for 2D display. In the pupils of 6 mm size, HOA decreased
by —0.05+0.28 pm for VR devices and increased by 0.15+0.17 pm for 2D display. NIBUT, TMH, and corneal HOA
results and trends differed significantly between VR devices and 2D display (p<0.05). The VRSQ score differed by
9.46+4.54 for VR devices and 7.3243.39 for 2D display (p=0.009). The OSDI score differed by 12.3+7.36 in VR devices
and 9.59+5.93 in 2D display (p=0.062). Conclusions: In this study, NIBUT, TMH and corneal HOA were stabilized,
while subjective symptoms were affected when watching movies using VR devices. As VR device use increases, visual

acuity and dry eyes should be continuously researched.
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Table 1. Characteristics of participants (N=37)
Age Gender Naked Eyes Wearing Glasses Contact Lens Refractive surgery
male 4 10 2 3
22.33+1.84
Female 3 4 10 1
Total (N) N=37 7 14 12 4
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Fig. 2. Experimental condition when watching the head-
mounted display of a virtual reality device.
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dimensional display.
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Fig. 4. Experimental procedure.
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Table 2. Ocular surface disease index, noninvasive tear break-
up time, and traumatic macular hole at baseline
(meanzstandard deviation)

M=SD OSDI (score) NIBUT (sec) TMH (mm)
M 20.71 10.67 0.31
SD 10.34 6.12 0.05

A NIBUTE HF 10.47+£16.18 291 AAHY 71529
10z o]go] 197, 10x w]gto] 18]St A 1 TMH
= H3 0.30+0.05 mmA TH(Table 2). Fig. 5, 6, 72 23

% OSDI, NIBUT, TMH Z}7}e] 347 1efZo|t}. R?
25
© o ..
20 g
g .o.,““. °
.‘:” 15 e - oy =-0.4937x + 20.737
g 10 ° ° . e, .R2 = 0.7056
2 o ® .d R, .
5 ¢ o’ - .’,.
0
0 10 20 30 40

OsDI

Fig. 5. Cormrelation of the OSDI ocular surface disease index
and noninvasive break-up time at baseline.
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Fig. 6. Correlation of the ocular surface disease index and
traumatic macular hole at baseline.
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Fig. 7. Correlation of noninvasive tear break-up time and
traumatic macular hole at baseline.

Vol. 27, No. 4, December 2022

g:\l

EREL )

rol 0.5 oo g M AAHAE 2t
X sh= Ao

710l 2 F vk et I

2. N7|s A
VR HMD¢} 2D Display AH- A-3 Al7]5 AL 59
sk Bl gkS JERHITK(Table 3). NIBUT W3} Afo]=
VR HMD, 2D Display°llA] B SAZSE f-2]3k 2}o]
7F YEbstH(Fig. 8). VR HMDOIX = -5 2polgke] 5
7}t o, 2D Displayoll A& 743 /\15 oE A3
= E3T TMHE VR HMD AlA A -5 Zpolgto] oHy
e S BRYa 2D A3 tH(Fig. 9). Corneal
HOAE= 377] 4mm¥ W VR HMDo|A = M8 Ee=
Table 3. Changes in the noninvasive tear break-up time,
traumatic macular hole, and corneal higher-order
aberration before and after watching movies with
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Fig. 8. Changes in noninvasive tear break-up time before
and after watching movies with a virtual reality head-
mounted display and two-dimensional display.
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Fig. 9. Changes in traumatic macular hole before and after
watching movies with a virtual reality head-mounted
display and two-dimensional display.
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Table 4. Changes in virtual reality sickness questionnaire and
ocular surface disease index scores before and after
watching movies with a virtual reality head-mounted
display and two-dimensional display

M=+SD (score) VRSQ OSDI
VR HMD 9.46+4.54 12.30+£7.23
2D 7.3243.39 9.59+5.94
p-value p=0.009 p=0.062
20
W VR
i = 2D
§ 5 p=0.009
5
la’- 10
E
o
o
e 5
>

Fig. 12. Changes in the total virtual reality sickness
questionnaire score before and after watching
movies with a virtual reality head-mounted display
and two-dimensional display.
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Fig. 13. Changes in subjective symptom virtual reality sickness questionnaire scores before and after watching movies
with a virtual reality head-mounted display and two-dimensional display.
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movies with a virtual reality head-mounted display
and two-dimensional display.
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W 379(22.33+1.844)& tIPFoE ST 2D tl2Ede]e} VR HMDAA FYst J-S 7H7}
*F AISHAl & % NIBUT, TMH, Corneal HOA®S] Wi3ls 43ttt Egk 4% % VRSQ, OSDI A&
2s g Az WstE g1t Aah: NIBUTS -5 2po]ghe VROA] 4.57+4.73 secE 37}, 2DIA —6.3
+2.98 sec ZA3IATE TMHE A% x}o]gke VROIA] 0.03£0.05 mm, 2DIA] —0.02+0.03 mmo] AT}, 2t 9=}
A-Z 20| ghe 4mme] F3=7] VRAIA —0.04+0.18 zm, 2D A} 0.1£0.12 zmO] AT}, 6 mme] F5=7] VRAIA —0.05
+0.28 gm, 2DIA] 0.15+0.17 pmO] Y}, B3 2D} VR4 NIBUT, TMH, Corneal HOAS] %-§ Zpo|gte FA %
0F FO3t 2po]Z B, HE T2 AES BHATH(p<0.05) UEE AR A-F 21o]gke] HF-S VR HMD
= 9.46+4.54, 2D display= 7.3243.39 715 tH(p=0.009). OSDI A& X A1 A% x}o] ko] Hi#-S VR HMD
12.3+7.36, 2D display= 9.59+5.93 &7} THp=0.062). Z&: VR 94 A% ¥ NIBUT, TMH, 2} 31943}
7} RFYE AL AAH Tl S PIAE AS ERISHATE VR HMD AR S7tell wheE 378¢h 9 Ajge] o
A AEHQ] A77F o) B

Frlof: 7R, BT DAL, £ B ko], Ztek 119}

5

R
L
pu—

Vol. 27, No. 4, December 2022 J Korean Ophthalmic Opt Soc.



	가상현실 영상 시청이 안구 건조와 시력의 질에 미치는 영향에 대한 연구
	서론
	대상 및 방법
	결과
	고찰
	결론
	References


