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Table 1. Changes of ocular fatigue and non-ocular symptoms after watching 2D and 3D images

2D 3D p
Ocular fatigue (scale: 0-60) 3.57 + 3.77 7.65 + 7.96 0.038
Headache (scale: 0-6) 0.21 + 0.43 1.07 + 1.00 0.003
Dizziness (scale: 0-6) 0.14 + 0.66 0.57 + 1.02 0.139
Nausea (scale: 0-6) 0.14 + 0.53 0.36 + 0.84 0.082
Decreased concentration (scale: 0-6) 0.79 + 0.80 1.43 + 0.85 0.045

Values are stated as mean + SD.
*Paired r-test.
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Figure 1. Ocular fatigue while watching 2 D and 3 D images.
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Figure 2. Changes of spherical equivalents (diopter) after
watching 2D and 3D images.
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Table 2. Changes of ocular objective indices after watching 2D and 3D images

st3|x| 2012 W53 @ HM73Z-

2D 3D p
Spherical equivalent (diopter) 0.01 £ 0.27 -0.21 £ 0.37 0.029
Conjunctival injection (scale: 1-10) 0.29 + 0.61 0.21 + 0.43 0.583
Tear BUT (sec) -0.43 +1.22 -0.43 + 1.16 1.000
Ocular surface temperature (C) 0.23 + 0.52 0.21 + 0.69 0.926
Values are stated as mean + SD.
*Paired r-test.
Table 3. Correlation coefficients and p-values between distant stereoacuity and variables for watching 3D images
Distant stereoacuity (sec of arc)
Pearson coefficient p*

Ocular fatigue (scale: 0-60) 0.421 0.134
Headache (scale: 0-6) -0.306 0.288
Dizziness (scale: 0-6) 0.162 0.580
Nausea (scale: 0-6) -0.106 0.719
Decreased concentration (scale: 0-6) 0.145 0.621
Spherical equivalent (diopter) -0.103 0.725

Conjunctival injection (scale: 1-10) -0.080 0.785
Tear BUT (sec) -0.189 0.517
Ocular surface temperature (C) 0.323 0.260

*Pearsons’ correlation analysis.
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Tired eyes
Sore/aching eyes
Irritated eyes

Watery eyes

Dry eyes

Eyestrain
Hot/burning eyes
Blurred vision
Difficulty in focusing
Vision discomfort
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=ABSTRACT=

The Ocular Fatigue of Watching Three-Dimensional (3D) Images

Junki Kwon, MD', Su-Yeon Kang, MDI, Kyun-Hyung Kim, MD2, Young-Woo Suh, MD, PhD',
Jae Ryung Oh, MD, PhD', Seung-Hyun Kim, MD, PhD', Hyo-Myung Kim, MD, PhD', Jong-Suk Song, MD, PhD'

Department of Ophthalmology, Korea University College of Medicine', Seoul, Korea
Department of Ophthalmology, Gachon University of Medicine and Science’, Incheon, Korea

Purpose: To compare ocular fatigue, non-ocular symptoms, and ocular surface changes, such as tear break-up time
(BUT) and ocular surface temperature, after watching 2-dimensional (2D) and 3-dimensional (3D) images.

Methods: Fourteen volunteers were enrolled in the present study. Subjects watched 2D as well as 3D images and an-
swered questions regarding ocular fatigue and general symptoms such as headache. Before and after watching images,
the spherical equivalent, degree of conjunctival injection, tear BUT, and ocular surface temperature were measured and
the amount of change was analyzed. While watching images, subjects answered questions regarding ocular fatigue and
the time when they began to feel definitive symptoms.

Results: Watching 3D images induced a greater degree of ocular fatigue, headache, and decreasing concentration than
watching 2D images (p = 0.038, 0.003, and 0.045, respectively). While watching images, 3D images induced a greater de-
gree of ocular fatigue than 2D images and caused subjects to feel earlier ocular fatigue (3D: 54.86 min, 2D: 78.57 min, p
= 0.002). Spherical equivalents became more myopic after watching 3D images.

Conclusions: After watching 3D images, a greater degree of ocular fatigue, headache, and decreasing concentration was
induced and a shorter time to feel definitive ocular fatigue was observed than after watching 2D images. In addition, spher-
ical equivalents changed myopically after watching 3D images.

J Korean Ophthalmol Soc 2012;53(7):941-946

Key Words: Ocular fatigue, Three-dimensional (3D) image
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