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Comparison of Blinking Patterns When Watching Ultra-high Definition
Television: Normal versus Dry Eyes
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Purpose: To analyze blinking patterns when watching an ultra-high definition (UHD) television and to compare the results be-
tween normal eyes and dry eyes.

Methods: A total of 59 participants aged from 13 to 69 years were instructed to watch a colorful and dynamic video on a UHD tel-
evision for 10 minutes. Before and after watching the UHD television, we measured the best corrected visual acuities, autore-
fraction, tear-break-up-time, degree of corneal erosion and conjunctival hyperemia via slit lamp biomicroscopy. In addition, ques-
tionnaires for the evaluation of eye fatigue and symptoms of a dry eye were completed. The definition of dry eye syndrome was
that the tear-break-up-time of one of the eyes was less than 5 seconds, conjunctival injection, or marked corneal erosion. The
number of blinks and the duration of blinking were both measured and analyzed at the early and late phases of video-watching.
Results: After watching the UHD television in the normal eye group, the tear-break-up-time was significantly decreased (p <
0.001) and the degree of corneal erosion was significantly increased (p = 0.023). However, the subjective symptoms of partic-
ipants were not aggravated (p = 0.080). There were no significant differences in blinking patterns in the dry eye group. On the
other hand, in the normal eye group, the mean blinking time was significantly increased (p = 0.030).

Conclusions: Watching an UHD television changes the tear-break-up-time, degree of corneal erosion, and blinking pattern in
normal eyes, which may increase the risk of dry eye syndrome.
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Table 1. General characteristics of normal and dry eye groups before and after watching the UHD television
Normal Dry eye *
(N = 32 persons) (N = 27 persons) p-value
Age (years) 41 + 13 39+ 12 0.667
Sex (male:female) 14:18 10:17 0.608
Best corrected visual acuity (logMAR, OD/OS) OD/OS (N = 32/32 eyes) OD/OS (N = 27/27 eyes)
Before watching -0.011/-0.010 -0.055/-0.052 0.136/0.148
After watching -0.008/-0.014 -0.048/-0.071 0.187/0.081
Comparison between before and after watching (p-value) 0.815/0.768 0.634/0.286
Refraction (Spherical equivalent) (diopters, OD/OS) OD/OS (N = 32/32 eyes) OD/OS (N = 27/27 eyes)
Before watching -1.60/-1.40 -1.89/-2.05 0.639/0.308
After watching -1.55/-1.32 -1.85/-2.08 0.614/0.230
Comparison between before and after watching (p-value) 0.379/0.122 0.537/0.551

Numeric variables are expressed as mean + standard deviation.
*p—values by Paired T-test.

Table 2. Ocular surface-related characteristics of normal and dry eye groups before and after watching the UHD television

Normal Dry eye *
(N = 32 persons) (N = 27 persons) BN
Mean tear break-up time (seconds)
Before watching 85+ 1.5 51+£19 <0.001
After watching 6.4 +19 4.7+20 0.002
Comparison between before and after watching (p-value) <0.001 0.387
SICCA score
Before watching 0.56 + 0.56 0.44 + 0.74 0.494
After watching 0.72 + 0.57 0.67 + 0.77 0.771
Comparison between before and after watching (p-value) 0.023 0.011
CCLRU grade scale
Before watching 0.13 + 0.33 0.28 + 0.48 0.161
After watching 0.13 + 0.33 0.37 + 0.62 0.061
Comparison between before and after watching (p-value) 1.000 0.096
Dry eye questionnaire score
Before watching 14.7 + 15.1 8.9 + 11.1 0.109
After watching 10.6 + 10.2 11.8 + 11.4 0.664
Comparison between before and after watching (p-value) 0.080 0.118

Numeric variables are expressed as mean + standard deviation.

SICCA = Sjogren's International Collaborative Clinical Alliance; CCLRU = Cornea and Contact Lens Research Unit.

*p—values by Paired T-test.
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Table 3. Comparison of blinking characteristics between early and late phases of normal and dry eye groups

Normal

Dry eye

(N = 32 persons) (N = 27 persons) p-value

Total blinking number
Early phase 11.47 + 8.58 10.56 + 6.19 0.652
Late phase 12.38 + 7.54 10.70 + 7.30 0.401
Comparison between early and late phase (p-value) 0.367 0.890

Blinking number per second
Early phase 0.38 + 0.29 0.35 £ 0.21 0.652
Late phase 0.41 + 0.25 0.36 + 0.24 0.401
Comparison between early and late phase (p-value) 0.367 0.890

Total blinking time (seconds)
Early phase 3.33 £ 245 3.28 +£2.10 0.933
Late phase 3.99 +2.51 3.28 +2.37 0.278
Comparison between early and late phase (p-value) 0.061 0.993

Mean blinking time (seconds/blink)
Early phase 0.29 + 0.05 0.30 + 0.05 0.642
Late phase 0.32 £+ 0.07 0.30 £ 0.06 0.261
Comparison between early and late phase (p-value) 0.030 0.829

Numeric variables are expressed as mean + standard deviation.

Early phase = watching the video from 1 to 1.5 minutes; Late phase = watching the video from 9.5 to 10 minutes.

*p-values by Paired T-test.
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