cHetotmtatslx| 20104 A 51 & A 10 &
J Korean Ophthalmol Soc 2010;51(10):1327-1332
pISSN: 0378-6471

eISSN: 2092-9374

DOI': 10.3341/jkos.2010.51,10.1327

ot UH

o

o

i3
=

0x 12

05 B

i o
oogl "

>
218 o

_,_

=
0!

ro

4> o TN oY e 47 N

=

2 o o
[Rag =t

> A 22

S
bal
Ol

J

o i
Rl
[l
2]
°

—_
\J

my by

2 o
ol

4=

$O QO

>
Ofo THU
LIy
30 *
njo
rr

P
&
ro
o
=]
|on

QEe] SAT g e
o glel glojAiz okel ujA7k aaiaul
57} e 928 7HEAIRIHE ofd) Bask gk
Fohg wemiclo] AWAA(PMP), AntEE, A%
% 2717 A3 Fovh skl ofel AL Abg
Aol 71sakEl 9)

E

L L
A R WA 0@ St o)
Bste] & 2 SFEAIE
AL 4 T 4 Yk ER F
I D AR A1 WA B e
3D Wit 3D e

ot
o G
10

i)

o

o2l w9 F71e}
7ol dhat ol %7H
Fg B opy

~

-

RO

rﬁ‘jﬁélfﬁ»

o o,

o & X H 3o
> o

fr o

30
o
ol

JiA
rlo
Lot
F i)

bu B o Az ox o Ok rd

>.

RERES
CERIOE PE

“Hzﬂi 3 57}5% * uRE 34
Rz} ol HEo] & wze
LA)of it 717t SAdstolof gt spAEt A & 9=
FRAR] Yol 22 olg
P7h o] izt 712 z}@

1:}, X_,Hﬁ {-?—01] Ames et al'o] A¢k
Zx0 HHo 4#6} =30l 12 eE Brlalgh(Table 1). o]

v 2o gt

Hrl-ﬂ

—Ehﬂ—?%vtrﬁ?n ApHoz 3

Am
e
)
o
i)
2
o|N
— O_|>:
©
rO
o &

o M
o
Ho oo 32 4> 2 0 pob ofw no 3@ R

= o1
% o5

ok
iy re
N Ho aﬁ )
o2t Olﬂ mg
r'O _OIL rﬁ
r;; i 09-%"
ol
Lo o R =
I
l‘m N e ﬂJIO ze
) iE of
%o ) o
1 ok

P,L
H
g
P,L
R
= oi
[

!
=
o
qr oo o Jo 2
f

o

A=
A
o
1)

o
o
E
>
m S

2

fl

lo
Tl
E
AL M
f o
B2
oo
o of\
H1
N
N

ok 2

o J
X
Mo on
B
il
%

Hu A

H

= O@Oﬂ/ﬁ o 60H 2= o3t
oha) A|7g 7 53] S4siln: 2He)
q 5_‘_,_’ Z}o] A]xl- Az HE 587E 2] 27 HE HHE

Q: 2010 58 7Y Et: 20104 7€ 15¢
=Y X
MEAl F25 #2258 80

nejdisty LYY otut

Tel: 02-2626-1260, Fax: 02—-857-8580
E-mail: crisim@korea,ac kr

w,ophthalmology.org

RungEE)



3|X| 20104 A 51 A 10 &-

- thstotalats

Moderate  Severe
4 5 6

None
0 1

Table 1. Questionnaire for evaluating ocular fatigue
Mild
2 3

Tired eyes
Sore/aching eyes

b

Irritated eyes
Watery eyes
Dry eyes
Eyestrain
Hot/burning eyes
Blurred vision
Difficulty focusing
Vision discomfort
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Table 2. The results of evaluation for ocular fatigue before and after the visual task

Pre Post p
Tear break-up time (sec) 7.47 +3.15 5.54 +2.89 0.001
Maximal blinking interval (sec) 23.12 £ 15.52 17.09 + 14.39 0.011
Ocular surface temperature ("C) 34.16 + 0.49 34.44 4+ 0.40 0.041
Coniunctival hyperemia Nasal 20.00 £ 7.56 22.00 +£7.75 0.083
J P Temporal 22.67 +7.99 22.00 +7.75 0.157
Fusional convergence” Break point 20.06 + 11.45 19.27 4+ 10.34 0.388
g Recovery point 11.60 + 6.10 11.40 + 4.68 0.615
Fusional diverence” Break point 9.60 + 4.37 9.73 £4.90 0.752
g Recovery point 7.56 + 3.07 7.87 + 4.4 0.722
VEP Latency (sec) 99.9 + 9.36 98.53 + 10.44 0.31
Amplitude (uV) 4.42 + 3.36 4.11 £2.73 0.463
Amplitude of surface EMG (uV/sec) 11.02 +2.50 11.23 +£5.53 0.441
"Prism diopters.
Table 3. Blinking rate and ocular protection index before and during the visual task
Initial 5 minute Last 5 minute p
Blinking rate (/ min) 10.0 + 4.86 8.9 +£4.62 0.00
1.26 + 0.79 0.84 + 0.58 0.00

Ocular protection index

S— T Wﬁ A

e

Figure 2. (A) The surface electromyography (EMG) of orbucularis oculi muscle. (B) The wave pattern of EMG while a subject
blinks. (C) The wave pattern of EMG while a subject squints.
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=ABSTRACT=

The Objective Methods to Evaluate Ocular Fatigue Associated With
Computer Work

Young-Woo Suh, MD, PhD'~, Kyun-Hyung Kim, MD'*, Su-Yeon Kang, MD'?, Seoung Woo Kim, MD, PhD'”,
Jae Ryung Oh, MD, PhD"?, Hyo-Myung Kim, MD, PhD'?, Jong-Suk Song, MD, PhD'*

The Association for Research in Visual Function, Korea University College ofMedicineI, Seoul, Korea
Department of Ophthalmology, Korea University College of Medicine’, Seoul, Korea
Department of Ophthalmology, Gachon University Gil Medical Center’, Incheon, Korea

Purpose: To develop methods for the objective measurement of ocular fatigue.

Methods: Fifteen patients were enrolled in the present study. Subjects performed visual tasks on a computer for one hour.
A survey of ocular fatigue was conducted with a questionnaire. Tear break-up time, blinking rate, ocular protection index,
conjunctival injection, maximal blinking interval, temperature of the ocular surface, and visual evoked potential were eval-
uated before and immediately after the task. Surface electromyography of the orbicularis oculi muscle was performed be-
fore and during the task.

Results: The survey showed increases in subjective ocular fatigue in all subjects. Tear break-up time, ocular protection in-
dex and maximal blinking interval decreased, while temperature of the ocular surface increased after the task. Conjunctival
injection showed a tendency to increase. Electromyography, and visual evoked potential did not change significantly.
Conclusions: In the present study, tear break-up time, ocular protection index, maximal blinking interval, and temperature
of the ocular surface changed as ocular fatigue increased. Therefore, these measures can be objectively used for the eval-
uation of ocular fatigue.

J Korean Ophthalmol Soc 2010;51(10):1327-1332

Key Words: Asthenopia, Dry eye, Ocular fatigue
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