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Figure 1. The devices. A, paper book. B, LCD reader (iPad®, Apple Inc., United States). C, E-book (blscult® Interpark Inc., LG

INNOTECK LTD, Korea).

Table 1. Questionnaire for answer of each medium

Questions Answers

Table 2. Questionnaire for comparison between media

Dry eyes

Blurred vision

Loss of line changes

Loss of words

Overlap

Confusion for size
Floating

Change of color perception

0 (none)-4 (severe)

Questions Answers

The most convenient? Rank for 1, 2, 3
The most glaring?

Read fastest?

Table 3. Questionnaire for diagnosis of dry eye syndrome

Questions Answers

HAEY, 22427 geidd, 227 oy = =4 55
O (05 —'mfe- IHTHAR) 'R Lol D‘tﬂéﬁé
ZAVSFGEH(Table 1, 2). E3F A=, 97] &

A, we) 9130 GuE Holsto] 37k4) i 3

5 Lo
g, =

]_

r
1

‘10 u
-
o

ot

:
s ot

)

AN o
a
1o
i
o
LN
—_
o
E
[-EI
o

3 Y
=
Ar
Gl
=
1=
=
>,
o

do e dr 2

7@6]-0% 10z w9l ﬂ1}~ Ao 2 McMonnies A

%
A Fote] ol §J+~ SPSS 18.0& o]-g-3}o]
e A AS Tl SAA AdE Al

e

Z at

Zojx}F 757 2= 10d= 20, 20—-300&= 359, 50t=
20%0]gich. WA o] mEt Lo LCDERI(24 +

Dryness

Foreign body sensation
Burning sensation
Tired eyes

Blurred vision

Redness

Watery eyes

Using artificial tears

0 (none)-4 (severe)
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Table 4. The Result of Questionnaire-points

af LAXlE =9 2Rk -

Dryness Blurred vision Loss of line changes Loss of words Overlap  Confusion for size  Floating
Paper books 1.9 £09 22+ 1.1 21 +£12 1.9+1.0 1.6 £ 0.9 1.3 £0.6 14+0.38
E-books 1.9+ 1.1 22+ 1.1 1.7+ 1.1 1.6 + 0.9 1.7+ 0.9 1.5 +0.8 1.7+ 1.0
LCD 24 +1.2 23+ 1.1 1.8 +1.1 1.7 £+ 0.9 1.7 £ 0.9 1.5 +£0.7 1.9+12
Values are presented as Ave + SD.
0: None-4: Severe.
Table 5. The result of questionnaire: p-value
Dryness  Blurred vision Loss of line changes Loss of words Overlap  Confusion for size  Floating

Paper books 2 0.989 0.99 0.09 0.13 0.83 0.43 0.25

3 0.038 0.91 0.33 0.51 0.78 0.49 0.04
E-books 1 0.989 0.99 0.09 0.13 0.83 0.43 0.25

3 0.054 0.85 0.78 0.69 0.99 0.99 0.69
LCD! 1 0.038 0.91 0.33 0.51 0.78 0.49 0.04

2 0.054 0.86 0.78 0.69 0.99 0.99 0.69
“Biscuit”, Interpark Inc., LG INNOTECK LTD, Korea; iPad®, Apple Inc., USA.
Table 6. Number of subjects who choose the highest point in questionnaire

Resolution Comfortable Glariness Fast reading

Paper books 18 6 23
E-books 16 15 26
LCD 41 54 26

Table 7. Questionnaire and the result of convenience of me-
dium (targeting subjects who have dry eye syndrome)

Most convenient

Paper books 12
E-books 13
LCD 15
Total 41
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=ABSTRACT=

Research on Ocular Fatigability Induced by Multimedia and
Instrument Features

Yoon Soo Jang, MD, Ungsoo Samuel Kim, MD, Seung-Hee Baek, MD, PhD,
Yong Ran Kim, MD, Sang Mook Gong, MD, PhD

Department of Ophthalmology, Kim's Eye Hospital, Konyang University, Seoul, Korea

Purpose: The aim of the present study was to evaluate the different features of such instruments and how they cause ocu-
lar fatigability.

Methods: Under the same settings and circumstances, 75 participants were asked to read the novel, “You without me?” in
different formats including paper book, E-book (biscuit®, Interpark Inc., LG INNOTECK LTD, Korea) and LCD reader
(iPad®, Apple Inc., United States). For every 10 minutes of reading, 10 minutes of rest was provided. After finishing the
novel, the participants were asked to complete a questionnaire, and the data obtained were statistically analyzed using
univariate analysis.

Results: Compared to paper book readers (1.93), LCD readers (2.40) complained of insufficient lubrication in the eye (p =
0.038), and experience more letter-floating illusions (1.92) than did paper book readers (1.49) (p = 0.043). Moreover, com-
pared to the other formats including the E-book (20%) and paper book (8%), LCD readers (72%) experienced more sig-
nificant glare symptoms (n = 23) and could read at a faster rate than the other groups of readers (n = 26).

Conclusions: In the present study, the I-Pad caused ocular fatigability more easily than the other formats examined. No
statistical significance of ocular discomfort or fatigability was observed among the different format groups. Further inves-
tigation with a greater number of age-controlled participants should be conducted prior to designing a study to determine
the best format for reading.

J Korean Ophthalmol Soc 2012;53(5):689-693

Key Words: Dry eye syndrome, E-book, I-Pad, Ocular fatigability
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