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Abstract

Objective: To study the effectiveness of the blink stimulating software (NU blink) in computer users with

moderate dry eye while working at a computer screen
Study Design: Developmental and interventional study

Methods: Eighteen participants who regularly worked at a computer screen and were diagnosed with
moderate dry eye disease were evenly randomized into 2 groups; the NU blink group and the 20/20/20 group
with average age of 31.22+6.76 and 27.3319.26 years, respectively. Ocular Surface Disease Index (OSDI)
questionnaire, blink rate, corneal staining, and tear break-up time (TBUT) were recorded before and after
receiving intervention for 1 and 2 weeks. Data was analyzed using the mixed model ANOVA and Friedman

test.

Results: At 2 weeks, in the NU blink group, OSDI scores significantly decreased from baseline (p = 0.013)
and blink rate tended to increase from baseline (p= 0.439). However, there was no difference in TBUT and
corneal staining between baseline and at 1 and 2 weeks after using the software. No significant changes in
all outcome parameters were found in the 20/20/20 group. When comparing the 2 groups, there was no
significant difference in OSDI, blink rate, TBUT, and corneal staining between 2 groups; however, there was
a trend toward increased blink rate in the NU blink group.

Conclusions: The NU blink software can reduce dry eye symptoms in computer users with moderate dry
eye disease after using it for 2 weeks. There is also a trend of increasing blink rate at the same time point.
However, no significant changes in corneal staining and TBUT can be observed. Large scale, long-term
studies are necessary to further investigate the effectiveness of this software. Thai J Ophthalmol 2018;
January-June 32(1): 1-12.
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le5umenduas (Baseline) 3x319ngs NU blink fiungs 20/20/20

daya, i Ny NU blink (n=9) NN 20/20/20 (n=9) p-value
Age Mean (SD), T 31.22 (6.76) 27.33 (9.26) 0.324*
Time Mean (SD), lus 444 (1.81) 6.22 (2.11) 0.73*
OSDI Mean (SD), ALUU 43.98 (17.07) 39,55 (15.72) 0.575*
TBUT (RE) Mean (SD), Junfi 447 (0.72) 463 (1.26) 0.744*
TBUT (LE) Mean (SD), 3unil 459 (1.19) 458 (0.66) 0.975*
CS (RE) Median (IQR), 5/ 1.00 (0.00, 1.50) 1.00 (0.00, 1.00) 0.931**
CS (LE) Median (IQR), 561U 1.00 (0.00 , 2.00) 1.00 (0.50 , 1.00) 0.605**
BR Median (IQR), AS9/ni 2.80 (1.60, 19.40) 2.40 (1.50, 22.00) 0.863**

vianewe: seAUll Ay p < 0.05, * Aaeiilagld G Independent sample T test, ** Aias1ewlaeld G Mann-Whitney U Test

ft9 : OSDI = AALUUATT AR TBUT = ANL D8598911A1 CS = A13LAUNSAn “289n3zanan BR = §RI1n13nsnsum

A597 2 1 avAREY ( 'amﬁmwummgm) 289A1 OSDI uaz TBUT (RE), TBUT (LE) uaz@siseg 1w (W 85znineg
A1051lnd) 289A1 CS (RE), CS (LE) uar BR Tunq’u NU blink Wazngy 20/20/20 Tuzenaunazndalésy

FoWAWIS 1 U9 waz 2 Ui

fuls, e ngy NU blink (n=9) N&N 20/20/20 (n=9)
Baseline 1 Wk. 2 Wks. Baseline 1 Wk. 2 Wks.
OSDI, AzUUY 4398 38.66 31.94 39.55 3357 31.29
(17.07) (13.14) (15.73) (15.72) (18.65) (11.82)
TBUT (RE), il 447 4.89 4.29 463 478 473
(0.72) (1.16) (0.98) (1.26) (0.46) (0.72)
TBUT (LE), udl 459 513 4.65 458 4.36 476
(1.19) (0.75) (0.58) (0.66) (052) (0.77)
CS (RE), 326U 1.00 0.00 1.00 1.00 0.00 1.00
(0.00,150)  (0.00, 1.00)  (0.00, 2.00) (0.00,1.00)  (0.00, 1.00)  (0.00, 1.00)
CS (LE), 326U 1.00 0.00 1.00 1.00 1.00 1.00
(0.00,200)  (0.00,1.50)  (0.50,2.00)  (0.50, 1.00) (0.00, 1.00)  (0.00, 1.50)
BR, A¥oanii 2.80 4.00 5.40 240 3.00 3.20

(160, 19.40)  (3.00, 23.50) (2.90, 20.60)  (1.50, 22.00) (150, 15.90) (1.70, 11.50)

vianEwn: Baseline waneiis Aauldsuzenduas, 1 Wk vinneliy n1ana sulse “ninawlensy 1 “Uawi 2 Wks. vaneia ms
A oudse ndnawlonsy 2 “Uaw

§ee - OSDI = AAUUUAY AR TBUT = ANL B8928911A1 CS = A15LAUNSAn “289n3zanan BR = §R31N13nsnium
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WUINAATLUUGET LIARIAN ANLANAIIBE9s
e AN ﬁﬁizmwﬁwnmmﬂunéu (p = 0.001)
LL&il;JWUﬂaﬁuLl,mnﬁh\ﬁ:wdwmju UWRZAINN “NWUS
FeWINNGNNUTIIRT (p > 0.05) wsnandfanyn
A1ANL BE9P09tA1 Tepaeadediuasdienn
Lifaauandwszwingnamelungudeaiu il
ATNLANFAINTEWINNEN uazlifinng “uwussenine

NANALYIIAT (p > 0.05) A9A5199 3 wae Bonferroni

post hoc Test TuNSIWSBUBLANNLANAINBIAN
Azuuudpiilsafian wud1 AvadszasAinsiuudud
Tsafiamn Tunguiilésuzenduss NU blink fiaa
uaAnA9BE Rty AN ARserIntenanauldsy
#aWAWIS (Baseline) fiunasldsuzenduis 2 “Uaa
(p = 0.013) §9AN97 4
1NMIIATIzEANRLAnAenelunguszing
FroanauldSuseniiag funevasldsusenduls

wWua 1 way 2 “Uasileawld 8R Friedman wWanns

#1397 3 WANTIATIER Mixed Model (2 x 3) ANOVA 789f1 OSDI, TBUT (RE) waz TBUT (LE)

73

iR Df F P-value
OSDITime 2,32 9.497 0.001*
Group 1,16 0.248 0.625
Time x Group 2, 32 0.526 0.596
TBUT (RE)Time 2,32 1.101 0.345
Group 1,16 0.232 0.636
Time x Group 2, 32 0.679 0.514
TBUT (LE)Time 2,32 0.223 0.801
Group 1,16 1.035 0.324
Time x Group 2,32 1.815 0.179

EmR: STAUUY AT p value < 0.05

e : OSDI = ALY AR TBUT = ANL DB9789110

A9 4 1L A9ARRE (Mean) LAZAIAIINARIALARBUNIATIIY (Standard error) 289AINTILURBULLIRYIDIAT OSDI

seningananouldsuseniuas (Baseline) fumenaaldfugendiuas 1 Yadk uar 2 “Unizesngu NU

blink Uaznga 20/20/20 wazAMIWABULUAITznINNgN UL T9IM

Outcome Time frame n1stﬂ§muuﬂaams’lun§u

variables naxN NU blink p-value N8N 20/20/20  p-value

OSDI, AzuiuU  Baseline-1 wk. 5.320 (3.11) 0.319 5.98 (3.11) 0217
Baseline-2 wks. 12.040 (3.62) 0.013* 8.26 (3.62) 0.110

v o

nuBne: seiul e 83 p < 005 * maneils Anwuansved iy dyme 87 dawisuifisuiunelungs

feie - OSDI = AAzuuusillsafim
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“Uain 1 AU “Uaifl 2 wdmudbifiannnuansneiu
(p = 0.083, 0.157, 0.059 MNAH)
NANIILATIETAANTZAUNNIAA  DOINTZANAT LAS
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Auds n§N NU blink (n=9) n§xN 20/20 (n=9)
Baseline 1 Wk. 2 Wks. p-value Baseline 1 Wk. 2 Wks. p-value

CS (RE) 1.00 0.00 1.00 0.232 1.00 0.00 1.00 0.834
(0.00, 1.50)  (0.00, 1.00)  (0.00, 2.00) (0.00, 1.00) (0.00, 1.00)  (0.00, 1.00)

CS (LE) 1.00 0.00 1.00 0.037 1.00 1.00 1.00 0.846
(0.00, 2.00)  (0.00, 1.50)  (0.50, 2.00) (0.50, 1.00) (0.00, 1.00)  (0.00, 1.50)

BR 2.80 4.00 540 0.439 240 3.00 1.70 0.670
(1.60, 19.40) (3.00, 23.50) (2.90, 20.60) (1.50, 22.00) (1.50, 15.90) (3.20, 11.50)

VBWR: SEAULY AT p < 0.05

fea : CS = MI=AUNISAN 28IN5=anm1 BR = 8ASINISNZWILAN

A59f 6 1 avwan1sSpuifisuddsagiu (W “Bszndwenilng) w09 CS (RE), CS (LE) waz BR Tuzensuldsy

BOWALIS (Baseline) funavldiumonduafiduiat 1 uax 2 “Uawi sevdnengs NU blink uazngs 20/20/20

Auds

Baseline 1 wk. 2 wks.
Nu blink  20/20/20 p-value Nu blink 20/20 p-value Nu blink  20/20/20 p-value
CS (RE) 1.00 1.00 0.931 0.00 0.00 1.000 1.00 1.00 0.666
AU (0.00, 1.50)  (0.00, 1.00) (0.00, 1.00)  (0.00, 1.00) (0.00, 2.00)  (0.00, 1.00)
CS (LE) 1.00 1.00 0.605 0.00 1.00 0.931 1.00 1.00 0.297
LAY (0.00, 2.00)  (0.50,1.00) (0.00, 1.50) (0.00, 1.00) (0.50, 2.00)  (0.00, 1.50)
BR, ﬂ%\i 2.80 2.40 0.863 4.00 3.00 0.340 5.40 1.70 0.190
faui (1.60,19.40) (1.50, 22.00) (8.00, 23.50) (1.50, 15.90) (2.90, 20.60) (3.20, 11.50)

v aa

VNEWR: 14 &R Mann-Whitney U test fiseéuily "1ty p-value < 0.05

fgp : CS = MIZAUNIAN 289N52aNAN BR = SRIINITNZNWILN
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