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Purpose: The purpose of this study is to investigate influence of cellular phone videos and games on dry eye syn-
drome in university students. Methods: A randomized comparison group pre-post design is used. Sixty university
students were randomly assigned to either a video or a game group. Frequencies of blinking, dry eye symptoms
scores and amounts of tears were measured. Thirty subjects watched cellular phone video programmes and the
other 30 subjects played cellular phone games for 61 minutes. In addition, frequencies of blinking were measured
three times during treatment, once immediately after a treatment and twice at an interval of 20 minutes after sub-
sequent treatments. Results: Post-test scores of frequencies of blinking significantly decreased, dry eye symp-
toms scores including amounts of tears significantly increased greater than pre-test scores in both groups. But
there were no significant differences between the groups. Frequencies of blinking were significantly different with
respect to the time spent using cellular phone. In both groups, the lowest frequencies of blinking were shown after
40 minutes of cellular phone use. Conclusion: This study shows that using cellular phone has negative influence
on dry eye syndrome and eyes require a resting period after cellular phone use over 40 minutes.
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Table 1. Homogeneity Test of General Characteristics and Pretest Dependent Variables (N=60)
Video group Game group
Total
. . A o (N=30) (N=30) Xort
Characteristics or Variables  Categories P
n (%) n (%) n (%) orU
or MESD or MESD or MESD
Gender Male 30 (50.0) 15 (50.0) 15 (50.0) 0.00 1.000
Female 30 (50.0) 15 (50.0) 15 (50.0)
Age (year) 19~22 29 (48.3) 15 (50.0) 14 (46.7) 0.06 .796
>23 31 (51.7) 15 (50.0) 16 (53.3) -0.16 .867
22.9%2.27 22.8+2.01 22.9+2.54
Grade Grade 1 9 (15.0) 3(10.0) 6 (20.0) 4.82 4047
Grade 2 17 (28.3) 11 (36.7) 6 (20.0)
Grade 3 21 (35.0) 9 (30.0) 12 (40.0)
Grade 4 13 (21.7) 7(23.3) 6(20.0)
Vision (left) 0.1~0.7 20 (33.3) 8(26.7) 12 (40.0) 1.20 .273
0.8~1.5 40 (66.7) 22 (73.3) 18 (60.0) 1.14 .257
0.8%0.38 0.9%0.28 0.8%0.45
Vision (right) 0.1~0.7 18 (30.0) 6 (20.0) 12 (40.0) 2.85 .091
0.8~1.5 42 (70.0) 24 (80.0) 18 (60.0) 1.39 169
0.9£0.40 0.9£0.29 0.8+0.48
Glasses Yes 47 (78.3) 25 (83.3) 22 (73.3) 0.88 5327
No 13 (21.7) 5(16.7) 8(26.7)
Dry eye occurs hours None, after 1 hour 35 (58.3) 16 (53.3) 19 (63.3) 0.61 432
of experience After 10~30 minutes 25 (41.7) 14 (46.7) 11 (36.7)
Hours a day using 0~240 minutes 39 (48.3) 15 (50.0) 14 (46.7) 0.06 .796
a smart phone > 241 minutes 31 (51.7) 15 (50.0) 16 (53.3) -0.68 .495
348 41206.61 330.0+192.17  366.8+221.85
Duration of one time use 56.7£89.98 43 8+63.77 69.51£109.83 -1.10 273
Health problems using None 4(6.7) 2(3.3) 2(3.3)
a long period of time ' Handwringing 5(8.3) 3(5.0) 2(3.3)
Headache 8 (13.3) 6 (10.0) 2(3.3)
Eye strain 40 (66.7) 19 (31.7) 21 (35.0)
Neck pain 30 (50.0) 17 (28.3) 13 (21.7)
Shoulder pain 18 (30.0) 9 (15.0) 9 (15.0)
The others 8 (13.3) 4(6.7) 4(6.7)
Frequency of blinking’® 28.3+11.54 30141225  437.00 847
Dry eye symptoms score’ 19.6%6.59 19.9+7.08 448,00 .976
Amount of tears’ 8.7+7.95 7.4%5.15 433.00 .801

TFisher's exact test; T Multiple answered; $Mann-Whitney U test,

2) 714 2
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Table 2. Differences of Dependent Variables between Pretest and Posttest (N=60)
Pretest Posttest
Groups Variables Z P
M=ESD M=ESD
Video group (V=30) Frequency of blinking 28.3+11.54 21.1%+13.86 -2.56 .010
Dry eye symptoms scores 19.6+6.59 20.3+8.24 -4.47 <.001
Amount of tears 8.7+7.95 11,8£8.40 -2.23 .025
Game group (N=30) Frequency of blinking 30.1£12.25 18.1£12.09 -4.07 <.001
Dry eye symptoms scores 19.9+7.08 24.7%7.62 -3.18 .001
Amount of tears 7.4%5.15 13.0£8.59 -3.20 .001
Table 3. Differences of Dependent Variables between Video Group and Game Group (N=60)
Pretest Posttest Difference
Variables Group U P
M=ESD M=ESD M=*SD
Frequency of blinking Video group (N=30) 28.3+11,54 21,1+13.86 -7.2%13.77 346.50 126
Game group (N=30) 30.1%£12.25 18.1£12.09 -12,0+11,20
Dry eye symptoms Video group (N=30) 19.6£6.59 26.3+8.24 6.7t4.87 359.00 77
scores Game group (N=30) 19.9+7.08 24.7+7.62 4.8+06.64
Amount of tears Video group (N=30) 8.7£7.95 11.8+8.40 3.2%9.51 395.00 415
Game group (N=30) 7.4%5.15 13.01+8.59 5.5+8.98
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Table 4. Comparison of Frequency of Blinking by Repeated Measures ANOVA (N=60)
Video group Game group
Timne (N=30) (N=30) Bffece  Amdd g P »
M=£SD M=ESD of wilks
Before treatment 28.31+11.54 30.1£12.25 Time 0.37 6 15.14 <.001
20 minutes after treatment 20.7£14.59 21.5%+15.08
40 minutes after treatment 19.9£12.49  16.1£11.61
60 minutes after treatment 21.1%£13.86  18.1%£12.09 Time*Group 0.85 6 1.52 .190
Immediately after remove treatment 28.5%£12,05  31.7%£15.01
20 minutes after remove treatment 26.6%9.58 25.4%12.95
40 minutes after remove treatment 2671551  27.5%11.24
351

=—\fidleo Group
==== Game Group

307

Frequency of Blinking
i

207

157

Time

A=Before smartphone use; B1=20 minutes after smartphone use; B2= 40 minutes after smartphone use; B3=60 minutes after smartphone use;
Cl=immediately after remove smartphone use; C2=20 minutes after remove smartphone use; C3=40 minutes after remove smartphone use,

Figure 1. The change of frequency of blinking according to time.
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