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[ Abstract] Objective To investigate the effects of video viewing using augmented reality glasses on
objective visual functions and subjective visual fatigue symptoms. Methods Twenty-five healthy adults
with an average age of (25.04 +2.53) years were recruited to watch a two-dimensional (2D) video with
augmented reality glasses for one hour in the dark environment. Before and after the video viewing,
subjective visual fatigue questionnaire and visual functions, including tear meniscus height, noninvasive
break-up time, lipid layer thickness, blinking conditions, refractive error, near point of accommodation,
accommodative facility, far horizontal phoria, stereoacuity and contrast sensitivity were evaluated.
Results After using augmented reality glasses continuously viewing 2D video for one hour, subjective
visual fatigue questionnaire score increased (P<C0.001), lipid layer thickness increased (P=0.001), partial
blink rate decreased (P<C0.001) , refractive error decreased (P<C0.001) and the near point of
accommodation increased (P<C0.001). Conclusion Using augmented reality glasses to watch 2D video

continuously for one hour can induce subjective visual fatigue symptoms and a slight myopia shift in
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refraction, which may be related to the decrease of accommodation ability.
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Fig 2 Changes in the score of each visual fatigue symptom
after 1 h of continuous 2D video viewing with

augmented reality glasses
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Tab 1

Changes in the ocular surface function after 1 h of continuous 2D video viewing with augmented reality glasses

(T+5)

Lipid layer thickness (nm) 61.22+22.74
Total blinks 10.96 + 6.30
Partial blinks 7.48 £ 4.57
Partial blink rate 0.744 +0.292
First noninvasive break-up time (s) 7.40+ 4.12
Average noninvasive break-up time (s) 9.04 £ 4.46
Tear meniscus height (mm) 0.22+0.08

70.30 + 25.59 10.330 0.001
13.04£6.36 5.950 0.015
6.76 £5.27 0.923 0.337
0.581+0.353 13.620 <<0.001
7.651 4.43 0.121 0.728
8.95+ 4.34 0.016 0.900
0.23£0.07 1.311 0.252

Bk WK 3 frRs , B OE 1 w5 IR fa) Ay 4H 56
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Tab 2 Changes in the accommodation function after 1 h of continuous 2D video viewing with augmented reality glasses

(r+s)

Near point of accommodation (cm) 8.98+1.88

Accommodation facility (cpm) 13.90 + 4.27

9.81+1.94 15.067 <<0.001

14.28 £ 4.57 0.747 0.462
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Tab 3 Changes in the other visual functional parameters after 1 h of continuous 2D video viewing with augmented reality glasses

[Z£sor M(P,,P..) ]

Far horizontal phoria (*) 0.24+2.42
Stereoacuity (") 40 (40, 50)
Contrast sensitivity (cpd)
3 5 (4, 6)
6 5 (4, 6)
12 5 (4, 5.25)
18 4(3,5)

—-0.28 £ 2.07 -1.729 0.097
40 (40, 80) —0.674 0.500
5(4,6) —-0.983 0.326
5(4,6) —-0.212 0.832
4.5(4,6) —-0.139 0.890
4(3.75, 5) —-1.877 0.061
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