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Table 1. Blinking rate and inter-blink interval in computer game and internet lecture

Subjects Computer game Internet lecture Tear BUT

Blink rate (times/min) Inter-blink interval (sec) Blink rate (times/min) Inter-blink interval (sec) (sec)

1 10.75 5.58 13.8 4.35 12.23

2 245 24.49 5.2 11.54 9.55

3 2.4 25 22.9 2.62 4.86

4 2.05 29.27 13 4.62 7.88

5 6.7 8.96 29.2 2.05 13.27

6 7.75 7.74 34.45 1.74 7.04

7 12.75 4.71 23.25 2.58 9.83

8 3 20 23.15 2.59 7.53

9 6.45 9.3 18.25 3.29 5.22

10 7 8.57 422 1.42 12.98
11 3.15 19.05 493 12.1 6.66
12 33 18.18 12.27 4.89 8.29
13 5 12 13.93 431 30
14 2 30 15.75 3.81 30
15 6.95 8.63 373 1.61 9.07
Median 5 12 18.25 3.29 9.07

Range 2-12.75 4.71-29.27 4.93-42.2 1.42-11.54 4.86-30

Mean+SD 5.44+3.29 15.43+8.76 20.63+11.21 4.234+3.28 11.62+7.87

BUT = break-up time.
SD = standard deviation.

Table 2. Comparison of blink rate, inter-blink interval, and percentage of those having OPI values less than 1 between computer

game and internet lecture (meantstandard deviation)

Computer game Internet lecture P value
Blink rate (times/minute) 5.44+3.29 20.63£11.21 P=0.001"
Inter-blink interval (second) 15.43+8.76 4.23+3.28 P=0.001"
Percentage of those having OPI values less than | 53% 13% P=0.025"

OPI = ocular protection index.
"Wilcoxon signed ranks test.

" Fisher’s exact test.

%k 533 W9l 15~893]), Al WA 10% Fdl=
41.71£21 4138 (593 453), ¥Y: 7~73%), 2
g3 vpAEr 108 Foto= 33.86+17.023) (T4t
413], WHSl: 6~573) 2 Al7te] A3t whe} w7t
o 371 AR tHFriedman test, p=0.0001)
(Table 3)(Fig. 1). ¥R X457} 1971 =7hake]
HE2 XS 108 B9t 27.2123.4% (54
21%, H¥: 0~60%), 5+ WA 102 5t 34.9+
30.9% (T4 22.6%, W 4.5~74%), Al ¥
102 &9kl 40.6£25.6%(F%3k: 42.2%, B
5.9~71.4%), Z8]a v 108 <ol 48.2+
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Table 3. Changes in the blinking rate and the percentage of OPI less than 1 during 40 minutes of computer games

Blinking rate

OPI less than 1 (%)

Subjects First 10 min Second 10 min Third 10 min Fourth 10 min First 10 min Second 10 min Third 10 min Fourth 10 min
1 21 15 7 6 52.3 73.3 714 83.3
2 57 53 45 42 21 22.6 422 47.6
3 84 58 55 41 38.1 51.7 67.3 68.2
4 81 66 51 43 0 45 59 11.6
5 55 36 35 28 14.5 13.9 314 39.3
6 25 23 26 20 60 74 54 70
7 93 89 73 57 43 4.5 12.3 17.5
Median 57 53 45 41 21 22.6 422 47.6
Range 21-93 15-89 7-73 6-57 0-60 4.5-74 59-71.4 11.6-83.3
Mean+SD 594342853  48.57+25.77  41.71x21.41  33.86+17.02 2724234 34.9£30.9 40.6+25.6 4824273

OPI = ocular protection index.

SD = standard deviation.
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Figure 1. The change in total blink times during each 10

minutes while playing computer games.

7he, W2

o=z A

7=

I AZE Qe Q

2 A =A

23} %
Fol=

A7}

£ 9 7E 59
27 )29 AARE ¢

L%gur,“) VDT

‘6‘

Jed, A A4

19 24, )T
:VL J—]i U«Hvroﬂ @7]]—4_ 1- 47 9 o] =
Azt R 13k F42 A4 RUE Ax Ve deR

%A 9] 7144
AT YA} AN F4
24¥o] s%enn AP oy A%z Q)

Sk 42 VDTHE ot AlAA S48 & 713 WA
Jdojutdy Ry glom 4 o|B7 w77k AZXS
W7k 59 YREHR1 FA| olQ]ol Ztuda] &4 7+

254 59
e
Zo] Ytk

“

ik 398 sl s
o vDTAY S BEE 47

7Zhake) 3140 7kA9) okAde] Fgo = o]a]—
WE ZW 2 FE PuY Pk HEolgn %}E%X% 3)

FASE e f Ikt w1 iz

B

d
L
—

o>

e wae] w2 Sejue 234 AFE of
& B4 F 86%%c 71101—°— Ag A g’ o
= AA Ut o] AFH o8l F2
Aol HE 5 »lib} A3 Aol © 174 53
brazel v ¢ gl el tsted= A7 BA
BTk £ A= 53 dade] Bol E71= HirH A
Aol ekl 2He BFlen, & A7 13 49
s HE A5E Ade B e S 7} SIE

gl 7dofol mlel @AsHA Asklal ¢

vRel ASE AFE AYNA 1 0= B =

of h7ize] 1ol WHE Aol
e J_L]Ei Hx] z9 5ol o) =

w9t 2UH

el 2ebd

F dths 9% Bt glo] 7Y B A e ol =
74 S 74«] YAl A o}/\}\——tﬁ' wekA oYt =7t
kel 319] Aole AFH Y Ul&ol o3t Aoz
A7tEth Nakamori et al'*e AZ2%7} 7419 3
2ol kS = 4 ot 3192eH, Cho and Shin’

m 2ok A5 A

& @ o e

e i
o) 3}1\5;7} ;oﬁ_uh_ HshaA AFE Ao ujE

£ 0|88 AolE 1 Aol BF
e el el ey S
gee o 4 2lg

Atk ® ATANNE Ayl
2 @ A% o AFA 97
b zfol7l MASI TR AZkET) melA 2

el vl

e

A
2

ol o
il

29 zowL AFE AYE sk Azto] ATl
wheh ke S5t WA sty iz 949
TE ZoldgE AL sttt Park and Yite
S 9] HIFH o] &A1 A9t Te] AAlo] tigh

1469



~
—ZEY

)

o g

BH &

IH
%

ATl HIFH o] &AITte] BT E S wEU T
A7} FEF BH4E(meniscus floater), Zeo]g
T A4t #FZE e MR o)FH 47
9 Fodo] #EHYT L Bgh H} At ol& FJIPJ
AT Azl fA13H, get 252 105 S-S
goz HAE ZAE 3 12“’lr AHE O]“‘l/‘]ﬂi
AFEE o] &sA ¥e A5, HFH o8& Alzte] 9
A)7r o]l AL 10~19A417F1 AL 20417 o]Akel
A2 o] kA o]ghA A ‘:H 3 ARk
F o] AL IS Y3 AAE R EAS(ocular
protection index, OCP)& &% 337t
"] Alo]o] AjZEe 2 Uir @O Z £V} 18 EX
B5lle = 2SS sl7] Aol swEdo] 9y
FFAZXTF YRS 7HeAdo] AsS AlARHA "
2 AFdAE oyt /N3-S o] &3t w7k Alel
AZV} 2T 99 A 7HS Bl sl —rELEZ] £ ALt
shar 1m|wkd A ko] 3ol e 7403
#deATt. F wRSAGTE 1Rl A5 A5E A
AL 53%, AHIFY = 13%= %ﬁ]aﬂi frofstA
|delA 2 Hlgo] =T Eg HFH AY
734@01] upe} FREAFE 109l w7k
o] FAALE folsiAl F7etdH.
AFe wEUNH AT F2E) Abo] Azt
}OJ]OP AL 4= Aot Emory et alo] AA
2 7S A3 headset 58 o83}
Q] Atol /‘]{P—E— =40 78 F
Gty A|te] S8 Al A =S 7
f3ks AojBa 4 ]Z_}Oi =52 A 7
Fefoll A Al&A o2 3= A2 27153
232 o= AHE Gt =ESIHAAT =
3l FREAGFE ALFstdor & Aol
2 Simmons and Vehigee w&°F <t
;E[; 5&, 101"% 15—‘?'~ 20%, 302, 458 5 &4
] of Fatget. 2e wgt
]Zl 7§JJr°ﬂ upe} wsket wET
% E}E‘r tﬂi}ﬂ T UeBE o=
ARE Xc‘:] © 1 ko] getd
7FsAde] Ut ] HAas) al7] Aal AxES AF
1AM FJAAAY] B9 FERagAIS &
stal 1 g Wt wEky Ato] Ak Hlalske
T3 AY 204 e APAAY] A FEL A
B #=70EkQ) Ato]Alzte] 71 w=7kEke] 3148

=4
EASE

_L o @

L
I

I‘H‘

iz
ol
1w
o]
5.6

[A

e
F

l

)
|
o
_M_

Al 7}o

—

et >

EL%QMW*“
mrl'—gl'mo_u 1_0{1

oiﬁjé JN N
A;&ﬂﬁ

_|_,
re
o>"

k)
T
2

il
_!l}lt

s 2o o

J o

l‘_ﬁ é m[o _|_4

e N O m[o §2 lo wx ro o
Ll

o}d

E—E

i\

¢}
b

WA w3 vgw wRFo A
A BT 3 A|AHAA Y FRIAF7T ofd
EREAFE o431, it VDTAY Al &

FAzbe] gobd 4 glomw ! AAZ AFY 4

u
r? 19 = ol
o &L o n

HHHF:U

1470

ATAZOl OIKE Y —

g A% wREAGT 199 Hlge] ol Asic)
o 52 5ol vk w3 BN} ok A A F
o BUTE Z4slel £u3A5E ot o] wo

2 A7 At ZE Hadoly
*O°J<>ﬂ7ﬂ %%‘obﬂ Uetuelst Astr] o &5
Tkt AR B2 O e Bo g2 5o 93
AR F7HAR A7 4% AoRE AZ4HEY
B A7E 2ok, AadolA AFH AYS &
A B E A wol] viel w2t STt
o 1/42 32y, w=uu ARy § 2A w2
7ol e A= AYE T Wk ABHUZAE A
L.

i

W oT
A ol wls) 1 ml&o] A8 =UT AdE
St AL w7l 357 A4 o A EEukn)y)
ARG B 27 w2 gelA] e A= S71eH
o oleg A3k= AFH AYS & A5 293 Hi
B AYS e & A5 o2 HFH Zel Hs)
xR A3 A Sl ¥ wol vehed =+ S A

A= Al mEbA, A=skAl HE AdE &
7E 2w A6 d7k 8  gleng Aade 3
FH A AIe 248k, AFE 24 Aol 1
3 FAE Hshs Aol Yo Reltt

1) Thompson WD. Eye problems and visual display terminals
the facts and the Ophthalmic  Physiol Opt
1998;18:111-9.

2) Boss SR, Calissendorff BM, Knave BG, et al. Work with
video display terminal among office employees. III Ophthalmic
factors. Scand J Work Environ Health 1985;11:475-81.

3) Yaginuma Y, Yamada H, Nagai H. Study of the relationship
between lacrimation and blink in VDT work. Ergonomics
1990;33:799-809.

4) Cho YA, Won JS, An GJ. The effect on the eye dryness of

] Korean Ophthalmol Soc

fallacies.

dye during VDT works.
1996;37:1991-5.

5) Emory TB, Ousler GW, Abelson MB. All in the blink of an
eye. Measuring blink rate and tear film break-up time may
help develop new dry eye treatments. Rev Ophthalmol
2002;9:82-5.

6) Simmons PA, Vehige JG. Clinical performance of a mid
viscosity artificial tear for dry eye treatment. Cornea
2007;26:294-302.

7) Kim JH, Kang KT, Cho YA. The influence of the vertical
location of VDT screen on the ocular dryness.

Ophthalmol Soc 1997;38:1328-35.

J Korean



— ettt ol Xl M 48 & M 11 = 20074 —

8) Park HJ, Yi K. Relationship between middle school students’
computer using time and dry eye. J Korean Ophthalmol Soc
2002;43:449-54.

9) Cho YA, Shin JY. The influence of type of computer and
VDT work on the dryness of eye. J Korean Ophthalmol Soc
2002;43:2280-7.

10) Ishihara I, Ikushima M, Horikawa J, et al. A very low level of
magnetic field exposure does not affect a participant’s mental
fatigue and stress as much as VDT work. J UOEH
2005;27:25-40.

11) Yoo JS, Yoon JW, Kim JH. Influence of VDT work on
accommodative  function. J Korean Ophthalmol  Soc
1992;33:693-7.

12) Park CJ, Yoo JS, Kim JH. Changes of accommodative
function in VDT workers in relation to rest. J Korean
Ophthalmol Soc 1994;35:790-4.

13) Toda 1, Fujishima H, Tsubota K. Ocular fatigue is the major
symptom of dry eye. Acta Ophthalmol 1993;71:347-52.

14) Nakamori K, Odawara M, Nakajima T, et al. Blinking is
controlled primarily by ocular surface conditions. Am J
Ophthalmol 1997;124:24-30.

1471



7

|

N
M4
0z
o

\u
IH
L_!

k

1
e
=
rO
oy
[
P!

ol olxl=

0

02

02t
\

=ABSTRACT=

Influences of Computer Works on Blink Rate and Ocular
Dryness in Adolescents

Jun Sung Kim, M.D.!, Kyung Jun Cho, M.D.,! Jong-Suk Song, M.D.

Sangsan High School', Junju, Korea
Department of Ophthalmology, Korea University College of Medicine’, Seoul, Korea

Purpose: To evaluate the change in blink rate in adolescents according to the type and duration of computer
tasks and to analyze the risk of ocular dryness using an ocular protection index.

Methods: Fifteen male high school students played computer games and viewed Internet lectures for 20
minutes each. Blink rate was measured by USB camera, and ocular protection index (OPI, the ratio of BUT
to inter-blink interval) was calculated for each subject during the two tasks. In addition, 7 of the 15 subjects
played computer games again for 40 minutes on another day, and the change in blink rate according to the
duration of computer games was observed.

Results: The average blink rate was 5.4443.29 per minute (median 5, range 2-12.75) while playing computer
games and 20.63£11.21 per minute (median 18.25, range 4.93-42.2) while viewing Internet lectures, and this
difference was statistically significant (p=0.001). The percentage of subjects with OPI values less than 1 was
53% for computer games and 13% for Internet lectures (p=0.025). While playing computer games for 40
minutes, the mean of total blinks during ten-minute intervals decreased over time: 59.43 times (median 57)
during the first 10 minutes, 33.86 times (median 41) during the last 10 minutes.

Conclusions: The blink rate in adolescents was significantly lower and the risk of ocular dryness was higher
while playing computer games compared with that of viewing internet lectures. As playing time increased, the
blink rate decreased and risk of ocular dryness increased.

J Korean Ophthalmol Soc 48(11):1466-1472, 2007
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