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ABSTRACT

Introduction: Nowadays, excessive computer use in the workplace has raised concerns about the health status
of VDT workers, particularly complaints about eye discomforts. Due to the importance of the eyelids and eye
closure parameters on eye health during computer works and the direct effect of monitor height on these
parameters, this study was aimed to examine the effect of different monitor heights adjustment on the eye
indicators and eye discomfort among participants.

Material and Methods: In this study, any changes in the eye indicators including blink rate, the eye blink
opening and closing time, the blink opening rate in three different monitor heights (standard, low, and high)
were examined among 11 participants. The blink rate and the eye blink opening and closing time were measured
and evaluated using videotaping and analyzing by an image processing software, developed in this study.
Participants were also asked to complete a questionnaire for eye fatigue assessment due to daily computer uses.

Results: Results showed that the highest rate of eye blink was at the standard height of the monitor, and this
rate was significantly different at three different heights of monitors (high, standard, and low) (p<0.05). The
lowest blink rate was observed at low and high heights with an average of 7.3 and 7.8 and the highest blink
rate at standard height with an average of 8.9 blink per minute, respectively. Meanwhile, image processing and
analyzing of eye surface showed, in average, 16% decrease in the opening rate of the eye surface by decreasing
the height of the monitor, and 15% increase by increasing it, relative to the standard mode of monitor.

Conclusion: To protect users from computer-related eye strain, it is recommended to correct monitors height to
the standard height along with typing and data entry training for keyboarding skill development and minimizing
working times as a result. What is more, a proper work-rest schedule when working with computer can be
considered as an effective countermeasure to prevent from eye strain.
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1. INTRODUCTION

Progress in technology affects different aspects
of working life including clerical works, designing,
medical facilities, and day-to-day work. During last
decades, working with Video Display Terminals
(VDT) has become widespread and popular in
daily life. Major complaints of VDT users usually
include musculoskeletal disorders, stress, mental
disorders, and eye fatigue. In a review of CVS,
Computer-aided vision syndrome, Reddy found
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that more than 90% of computer users may
experience symptoms such as eye strain, headache,
eye dryness, diplopia, and blurred vision.

One of the main functions of eye blinking, as
a completely involuntary action, is to keep the eye
wet and prevent moisture evaporation from the
eye’s outer surface. Also, blinking protects the eye
against injury, removes particles that may drop in
the eye and also helps to remove cellular debris.
Previous researches have shown that the blinking
rate is reduced when working with computers.
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Dry eye is highly associated with ocular
symptoms and disorders. It has a negative
impact on the people’s quality of life in various
functional aspects including physical, social, and
psychological. Also, dry eye has a negative effect on
the performance of office workers and may cause a
significant reduction in productivity in industries,
too. One of the aspects of workstation design that
can lead to discomfort is the height of electronic
screens. This study aimed to examine the effect of
different monitor heights adjustment on ocular
indicators and eye discomfort among computer
users.

2. MATERIAL AND METHODS

This experimental study was conducted among
11 participants to determine any changes in the
eye indicators including blink rate, the eye blink
opening and closing time, the blink opening rate of
them in three different monitor heights.

The predetermined three heights of monitor
included A) standard height (10 cm below the line
of sight) B) below the standard height (10 cm below
the standard height of the monitor in standard
mode), C) above the standard height (10 cm higher
than the height of the monitor in the standard
position). The number of participants was based
on the previous similar studies and the conditions
existed for this controlled laboratory study.

Inclusion criteria included working with a
computer for at least 3 hours per day, no history
of a disease, eye disorder, or eye surgery, not
taking drugs that affect vision, not using glasses or

contact lenses, and not smoking. At the beginning
of the experiment, the subjects were given a
demographic questionnaire, and they started
the experiment after being fully informed of the
study’s subject and purpose. Also, the participants
completed the eye fatigue questionnaire related to
their daily computer work.

In this study, the number of blinks and the
time of opening and closing of the eyelids were
calculated through videotaping and analyzing
videos using a special image processing software,
developed in this study. To determine eye
indicators, participants read the pre-prepared
text continuously for 10 minutes at three:
standard height, below the standard, and above
the monitor’s standard heights. The text on the
monitor was same for all of the participants.
Likewise, other parameters including eye distance
from the monitor (75 cm), angle and brightness of
the monitor, test time, and ambient light (500 Lux)
all were kept the same among all participants. Each
participant started reading the text on the monitor
and in the meantime, the participants face and
eyes images were recorded. The recorded images
were then uploaded in the software and relevant
analyses were performed independently for each
conditions.

3. RESULTS AND DISCUSSION

Tables 1 and 2 show demographic characteristics
of the participants, with an average age of 25+1
years. The results showed no significant relationship
between eye fatigue and gender (p> 0.05) for three

Table 1. Demographic characteristics of the participants

Age (year)

Hours of computer use per day

Hours of mobile use per day

Average hours of sleep per night

Last night's sleep hours

24 27 25.25
4.58
3.92
7.33
6.42

N O o N

3
1
6
5

Table 2. Findings related to eye fatigue of computer users

Eye strain 0
Visual impairment 50
Eye surface disorder 33.33
Extraocular problems 8.34
Final score 22.92
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41.66
25.01
41.66

25.01
33.33

8.34 50
16.67 8.34
8.34 16.67
33.32 33.32
16.66 27.09
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Table 3. Complete and incomplete blink rate and eye surface opening at three different monitor heights

Right Right Right
Complete  Incomplete ;ge Lefteye =~ Complete Incomplete ;ge Lefteye =~ Complete Incomplete elge Left eye
Blink rate  Blink rate A surface  Blinkrate  Blink rate A surface = Blinkrate  Blink rate A surface
( in) | ( in) surface i ( n) in) surface i ( n) | ( in) surface i
er min er min openin er min er min openin er min er min openin
17 P opening P ERE 14 opening P g P opening P J
Mean 7.31 5.97 36.03 36.14 8.9 42.84 42.65 7.8 6.3 49.28 49.93
Standard | 0 62 8.67 8.63 6.9 7.58 8.32 67 62 10.1 7.98
deviation

different monitor heights (Table 3).

4. CONCLUSIONS

Findings in the present study showed that
the highest rate of blinking was related to the
standard height of the monitor and blinking rate
was significantly different at three different heights
of the high, standard, and low levels. The lowest
rate of blinking was belong to the low and high
height with an average of 7.3 and 7.8 times per
minute, respectively, and the highest number of
blinking was for standard height with an average
of 8.9 times per minute. The results also showed
that with decreasing the height of the monitor
compared to the standard mode, the amount of
eye surface opening decreased by an average of
16% and with increasing the height of the monitor
compared to the standard mode, the amount of eye
surface opening increased by an average of 15%.
Previous researches showed that adults blink on
average once every 4 seconds, but when they are
concentrating on a subject or performing a task
that requires high concentration, the number of
blinks drops to 3 to 4 times per minute. This change
causes stress on the eyes which leads to dry eyes.
In this study, no relationship was observed between
gender and blink rate at the three different heights.
A study by Yolton et al. found no difference in
the number of blinks between men and women.
According to the study results, it was observed
that there was no significant relationship between
gender and eye fatigue (p>0.05). Also, in a study

[ DORI00112251807140112144]
v
o)

conducted by Darsanj et al. to evaluate eye fatigue
in bank employees, it was found that eye fatigue
was not significantly associated with gender. In
the present study, no remarkable difference was
observed between the opening and closing times
of the eyelids at three different heights of monitor.
Reading electronic texts increases the percentage of
incomplete blinking. Previous studies have reported
that experiencing eye problems in computer users
is associated with an increase in incomplete blink
rate.

It is recommended that the screen should be
located below the line of sight, i.e., the center of
the screen should be 15 to 20 degrees (10 to 15 cm)
below the line of sight. The 20-20-20 rule can relax
the eyes by looking at a distant point (20 feet away)
after 20 minutes of working with the computer for
20 seconds.

Excessive focus on the screen reduces the
blinking rate and results in dry eyes. The number
of blinks decreases to 5 to 9 times per minute
while working with a computer, however, the
average blink rate when you are not working with
a computer is 20 to 24 times per minute. In this
regard, to prevent dryness of the eye’s surface, blink
voluntarily. Studies have shown that the voluntarily
blinking rate can be increased up to 14 times per
minute.

5. ACKNOWLEDGMENT

The study was founded by Tehran University of
Medical Sciences (TUMS).

Journal of Health and Safety at Work 2022; 12(1): 54-56


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.2251807.1401.12.1.4.4 ]

G0 Ooladw 1161 gy /) aylads /1P sla )5 oyl § Cabvlsgy aslibing

Ol i S G150 335 30 oo S ASLI 59y ¢ Heiile S, 3T
Fomols

T‘;.;b)y Lé) ‘\‘;’-:-0-*“ ol.‘gu.u 6*”‘50912-0 Jél.c

Olpl el ool s Sy pele olZasls ccuislagy 0aSliily ¢ glad > cblage ey 09,5 !
Ol sl Gl (Sip pale olRasls cllagy 0aSlasls ((glad > Culilage cwdige 09,5 o ogzmiiles Gl dod dleS v

VFe /) /Y) iy g b AP/ /) sl o o b

oxs =

g Sl 00l galS IS Sedlus 3550 50 SIS alidl el S laises jo 6%)5155_. s iy tdondio
oz Ceodlw u.:«oﬁ‘ 4 d>of L ML)‘SQ oz a4 .’oyfo LngGb‘)L) PFe> O Y}o.su; LQUT sdwes LIS
i (ymaiiin db ConpagisS | lagi £9.50 1l 45 ol 483 (piz o 1 orals Al o 05 Sy il
L 5 ol oo sl ol )b gy (528 )5 a5 o bl a8 )5 1,8 anlllans jg0 laastio S0 g luliidly,
€905 3395 )0 Fe S Al 59) » yeiile gl )| 15U canypp oo b anlllas ol walizie Jeline o ForalS
L85 D90 gl Gl )5 50 cadr o )b

Ol et Sby ol a9 3k oloj 05 S olow aloz 3l ot o asls aslllas (ul o 15 by,
S8V (59, g (O lasbsl 51 YL g 5 Sl oo lailbin] glasjl) jeiile calitre glas )l a jo i Sy Sadsl
O e g 5L oy g 05 Sy Slaws .2E 5 1S sy 08,90 aiule;T anlllae S LB [ saSES 18
iz (LES Oy pgal Ghiloy solaitl jlble 5 5l eslitul b ol Jelow g 5 0 ks sk 5l S
00,5 JooS3 55 JaaalS Liojeig, 5L bLI ) o i (S dolidow

Moy i 5 4B 4o L VIA  VIY Qﬁipp%;44\114,3Qﬁg&wjl)wo)-&wlﬁd;ms:uwg
Y alisee a3 aw 55 (405 S 755 g sl Caws 4 aiBo (o L A Kileo b o laslel glas )l jo 05 Sy
Ol e lasbin] Sdl> 4y o jaiile glas ) 1alS L (P<e 4,0 0) 09y (5,18 e B glls ol g 0 lasliul
9180 I 2 e 5o €185 Gl 5 3l IS o9 VP e Sis 5oty e s T3
UV U0 R S PNE S T ~AWE SOV R UKW A NG & 0
o@‘omy‘#dwsaét.ay)Jj_u..aLnghﬂﬁw@g‘ﬂd}f‘f)ou‘)a)wmtm“?:é)jw
Glis)ljuzijL}ﬁ.,Lé}l)i..ogLal.\élleol)ﬂ)#ugw)lC)Lal)fl.o)zig)y)#uéw)\c)blﬁA,,SL“L)K
S pdy plosl Abl b IS e o ol sl iolidl g 157 ley il BBlas 4w lSaan b )15 5 ol & jles

a2l ol ot gla ol 2als g b6 b Yoo

SaeolS 5l U iz Kt o jaiilo £lii)) o KL as3NS OlelS =

Ao ol a4 olow! ogxi

dolidiad figealS ()5 ootz Sla gzl 590 53 e Slaali 59) 2 sgle gyl ;3B LS, (Sbjgy o (e (Jole (ool
FEOFNY () NF\ IS il 5 cuiligy

amazIlomi@ums.ac.ir 4s\5e Jytums odicu g5 Saig Sl Sy

N 1101 )lgy /1 d)Ladd /1P sla (S (iay) g Cubslagy aslilos


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.2251807.1401.12.1.4.4 ]

Sl G5 do 0 A 5l s aS ol ylas CVEST
ot s L3l oo laailis cl (S
00,5 425 |y W 6,0 5 i (Sasd 9 (SAS 0,0,

())asb

2005 Sy 5l g et coodls Conl 4 4z b

CrnsngiS )| awgs 9090 (nl &5 Cunl ams (paiz )]
0 g OB 0ls, plulisily; iz (raasis da
Ban A5 jabay el 3,5 118 asllhacs g0 laasts
b ye w53l Sl Jae Sy lyiear 35 S
gl 5l Cusk) w3 5l 6pFsle 5 pia (A
i 5l EBo 4 35 S i orizren Bl oo i (9
ey i S5y 5 S Bl ((Sadcaml plp o
WS e S8 Jshu slaonilogdly Bim 3 g 0 e
igealS LI e jo ds o lis o ytagh (V)
Nakamori sTsubota .ab oo jiolS o5 Sb &5
S o1y 6588 plaie)l5 518V F o (05 S &5
g iSUl ste sdmline 5 oS ailss woorl i
0% Sk 5 bawgte w38 alie Slaleiamis )
50 &S Jbo o tog adBs 0 (LYY col il b o
Sig Sl iglaidmio sanlive by LS il alSin
SaplS S 0uls g (V) 00gs a8y o LY LY
slrogdll Jole S lgeds Wlgioe (05 Sb g5
S aid,S Sl o T b ke (Dl g gtz (Sis
(\Y)
b g aalis b ool bls ) eie Sis
Sl (S5 cuiS 5 e b Gl g ol et
izl (Kb alox il (63 ,Shoe GliSes sloai ;o
iz (SAS peizme (1 T)0gd o0 (slaizk s
555 3l @yl JLS IS 3 Mo (53 2 oite Sl
P oo 0 kPR el el el S
Sl o 5 S (Mae 5 055 gl
Gl B 5 5500 Sl & Iy o ooz
Slyeas DEST) i S py00 (1 F) 0 S8

2 Computer vision syndrome
3 Dry eye syndrome

a1 )lgy /1 a)Ladd /1P sla (S (iay) § Cuiblagy aolilos

ohBas g ool Jsle

doddo =

Sladiz 65y 2 ok Sl (sl C iy
Sy SISl b sl (glo 15" alo ) S
Gl L IS 035,80 (1) ol 422138 ailjy, (sla,lS
00 jinS Jlws 9 oS VDT (1w jlazslay oS (6 g
48,5 )13 60k sl JLinl 3590 05059, (S5 59 9
s slaall, olaws YeoA Jlo e () Cl
G 38y by 285 hay O)khee Syl oolauls e
(1) demy plp 9o @ VT Jlo gl 5o «s59)95
ssba VS5 el ead )18 clillhs b
slmlaiamas b ojg, ;0 celuw AD dgu> lawgio
(F) 0 L | o Seig 25!

lalaoe ;0 (59090 @y Glatd iy (nizmen
O el 3)50 3 SIS Gl cel )8
s amealS L S Jelis (0) ol o yigeeslS
B L aalie 0 (6558 (6551 4 LS g 00 (o5 S 20
bl sl usle y asesls blae o Lol aasjls S5 5.8
Sldlas ¢ Llgl jo () a6 yiian 03 Sl g
Sl 5 logiy (55 2 Bas isesels b IS & Lo
otz DL gy s il 5550 ol 5l ok
oz hel g5o5e 4 Fomals 5l ealital I ol
938155, eolial s 4y (V) el o Uy oilalllae
Qg0 B8 sloizl g gl LSl o el |
5l il Sy g et @oDe o5 sloansT jo a8
ks gelyz Cadl ope Jilao 51 (So 4 FgnslS L
bl o Sl sl loses (B)lse 5 35
(A) 5,

Jols Ygare VDT L5 ovee ol
9 Sl DS (o il ( e Sl sla 2ol
5 FgealS &5 Gloj 5l (1) by e pitar (S
Sy IR 59, s el oad Lo iy, (S
S oolind b Lyl 5 gounie et sla il
s 5,0 Reddy () )osS oo a0ym6 5guelS

b Feaeels b I 51 b olin pyoiws 59, 2 Sy90

1 visual display terminal

OA


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.2251807.1401.12.1.4.4 ]

e 008 Lo gTBNG o) )3 1350 Slopaalib (s9) 1 yTsle glaTy piG

Sldlae dion @ axgs b oolaws ol (Cd )8 & g0
s (Btalojl o ] 18 Lyl g oadiplonil arlice
0055 I8 ol asdllas a4y 01,81 59,9 slo ) Lire (V4 )l
ORI Gy pd cele ¥l a4 Bl SenalS L
i P g ooty OS] le dile 4555 10
3 oo 23l ol 59y 2 45 olagls Bran pue
D91, Jloxiwl pas 5 33 9 e 5l oolanul pae
@ Jold 130 g ey omdils V) gl cnl 5o
Ol i pele olBisls cilage oaSisls jo Jasy
o ke b (20 0 g e 7)ol g0
50 ol Gged addllas o &8 5 Cae g ol YOEY
o ools S8l S g0 dslidiwy o3l 4 iolesl (slawl
3yl addllae o g lgie 5l ol a5l o ol)3l g
5 e (S delidony puiores 50 bl
OB WSS 18 lawg 5 FgalS Lo jojg, L bl
O 5 (oo by bty (ol 08 JoeSS
aS oads i el g (b VO Flsg S WL
PS¢ gz o il Jolis ala> T L Jl50 VO (6lls
Jols 5 itz 5 OIS 5 i s DS 0
TV aibgo Vo U oo jlas oV o S ol
W 9 5k Gl 5 005 Sy sl adllas ol o
odlisal b o] Jelo 5 (g )lopeled sk 5l Sy s
asllbe ol 0 45 s Al (polaisl fidle s 5l
Cbs oyas o ab el wd wsle 5 oLk
oo 2b)l g lBle 5 (oLl jshaieds sadplol
Slogs aalsl o ol lawgs Sledbl jbsle, cds
i Glaasls g lp ol soiadl))
Cwgm g ol Oygody Ul aules Bases o
) o9 oo oolel B 5l as 1, e 4B Vo G &
YL g o lulin) v wjlulinl a> gl aw o
o8 51 copizman dled adllae jeisle o lasliwl w>
Lo 1) 045 Cundg e dalllas (> 10 U ol aiwle>
Gloogr alise Dl jo oS > 5l Y] S g 00 S
gl | ol il (g nagy9 T olayl 4y az g b s

3 e il VY. gl )l 4y g coll & g0 LasQT o

09

oMo g el oaislid o) Jlo jo oabaizlils Jole S
(i e Ghigm Jed 5l eatns JfiT oDle g ot
D) 0,8 o0 oyl glip OBy S

Sl slaghlianio  x5)5 el
Sl )5 ol (A sbbass 5l (S
Sl ol a4 e Wlg e ol o9 cawlial aS
stoline odog LIl 5 95! slao laibiwl o0 5
i & S Glaledamio (6558 agly (ogas 5o
FOUL VD o 8ogame £omjl SO o ooy a5 wilos,S
OV NP Al g i 88l las 5 a0

iz sl gl (SopeS 4 arg L
ryard Wide Jelin ;o el LIl Lab
S 45 0gd oo oddlin (68)lge (Slpl ol lS o
08 )5 e oolaiul oo jsidle 5 50 jeile glas )l a5l
5 009 l0,95 0 calids slanle g JS 5l alaS e oS
Ol @lr @3, lalinl 5§ Seogiss )l JLns Sy o S
sllhow o ols JSKow cpl 4 azg Loyl 0e2g
b by sedz gloaslls oLl Senels LS
5 e Blows 51 (S5 H5iile WSl (g5lwaie 5 £9090
yol> dalllas Bo cpl plo 09, o0 Lo 4y die) (ol
2 Fie ez sloatls p jeiile glas | (56 s
FoeelS )8 G 5o (et slo s> l)b g5l g 592
.»)9;0

WMoy =
Gaa b (Bisle)) o) Ojg0a addllhe oy
el (@l ol jgiile glite slaglis )| 3G copns
AN (i w0 bz 3l 5l enile Vo) o lasti!
3wl penmiln V) o lasliul o g (c_l.é.';)l (o (V4
elis ) (z o ibinl Cll> o jeiile 6,055 glis )|
S5 558 g5l VL el Vo) o lailiwl as (YL
i b asls gy, (5l > s enile
i ol a9 3L Gley oy Sy slass ales
AT ES p0 V) 59y ¢ i Shy (SaBik Ol

1101 )lgy /1 d)Ladd /1P sla (S (iay) g Cubslagy aslilos


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.2251807.1401.12.1.4.4 ]

ohBss g o9l Jslc

E) j55k 35,0 b pitr alols (D) jeile SBss ad glis )| (C) o glis | «(B) olfais glas )| (A) it p glas,l N S

Oimledaman 35 10 j0 (aseine ojlail g Cigd b (jeie oy
@il s risliel Cuz ados 03l GLiS Fgnals
30 0o Sy slaws s b lisle 5 Cds 5 Coro
Oled ((codiz) (s g (Polad O jgody old sz
L loase 5 ot Slehd e 5o baekd cpl s
A bl Solegil & ygods )l Sl38le 5 51 eslasul
9S85 B oy 0550 CES 5 (Sad (lie ¢ upan
S8 31210 (Kad oo b l38le 5 0ls ol s
el 18,95 Sy 75 (3280 g o (byleds ;o oYL
D8 ey p0y90 i 131 o Sy e ps aalllae (ol jo
b g des Gloj 305 Shy Sy (S Sz LS
b an8)S 0 4l e cens iy piizr S 0
55k b)) o) Sy ey Gl Zaz 5 el
iz S (Gloy &5 Sl Oygo iy (i b d
250 i Ojgod Al e e ailgE 5 5L el o
g 00,5 L8, Sy aSsl (azmedy g 99l g0 485 L
3L g s olej awle Dol g0 )'LéT ooy Sb MT).‘B
Dgdien E9y% iz JolS 0l 5L L el al
9k oS jebods lBle 5 b I 09 ogas o
9 AW u.:lyl)s )|)$"=)4 o ‘o\).él yyEs )| oA&.b.Q.,é
23S oo ploxl lme &jg0ts )b ye abg e slo U]
odds ooy Gisled JuST &jgeds 2g> sl o

a1 )lgy /1 a)Ladd /1P sla (S (iay) § Cuiblagy aolilos

52 5le B, A B 5 905 (e e el
el 4 axgi b ol 9 YU oo laibinl glay )l > a
S50 5l s pSelx lp S5 Ojge ads pin
oo n el g it oy Jlaml S
Slr 8] 4w cnl 3 seil el i b anly
JeST 1580 5 5l eolawl b g (Bolas &jgedy 03 o
obes slr gle S92 Serae e W3S atie
ool (ooled izmen 39 OlSy LSS0
ol (o gile YO) joile U iz alold ale>l
@bl 5 (S0 (e (3 gl 4 S 9l
b lidig; Oliee 5 Gtalel il ey 5ile mhans
A5 GleSy BaS eS8 ples slp (W9 00 )
e=! M ol LLG Kiles 5l andllae ol jo 0l azs )5
olid Golesl lamee 51 oles VIS0 j0 000,58 solal
Ll 0als ools
ONle> 4 oyt GBASES 0 Gl S e e
x5l e OlsE e 53 5005 seile 59, 2 e
OFe soized 8,5 )90 510 pekid 958 Hletr
S e sbpliuls Ojgeds adllas (pl o eolauwlsjge
3 @Yl 23 b gl pailss gz oS ah b S
IRCLERU E P O E= COW RN PR SO AU DU H VY

Go


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.2251807.1401.12.1.4.4 ]

e i SlIANG Yo )3 350 Slopaslib so) 1 yeRnile glasy il

JFles g ©jpe liSle 5 piz (o) o ¥ S8

N=11) (»5) G:olii..ll.aﬂ aslllas jo HBauses s S8l S ges Slasein 4 by mli ) Jooo

Sl GSlae Blos

YOIYD Yy Y¥
FI0A Y Y
Y/ay A \
YIvY !

#ITY Y I

@ oi> sl s 4 by e glasl (P>-.-0)
X% ao”T T Jgaz 0 jesle alizee glay )| ans S
Ol 5 4880 50 olaal e (305 Sy bide oo
S 0a 5T Sy oy i gl S
o 050 5w S 035 Shy sy aslllas l o

O 5l g W ploy 4 bgpe glaaidl 235 18

Ll 00 00)5] I\ de.) ° p.uu’

GS amdbg i =
slaasls s, j5ile gl )| 3 anlllae (ol )
L85 B sindige 005 Sh 5 ezl et
Ol Opyion &S ol lis ol adlas slaazil
5 5 003 il SJalind el 4 by 55 Sl

Loy S JUT plogl 5 e 0gs (5,l0 e B ()l

9\

W) o

(Cael) 595 50 yammalS 5l oolazwl ol5ee
(cel) 59, 50 Jsbge 5 oolaznl ol5ee
(el ailss Olgz Slelos (5 Silo
(Celo) 4838 s Slgs el

jheadind Gla Ko 5l plaSe 4 bgye Jloges 4
oleebl Sz g 4 08 o i SL 2B >
Sboslaws ojleds 5l S cnicdd gbeesls Coro
Gl O jgods ools (sl slaaasli plu g 0
i gl 092 ¥ JSS 5o 28 8 oo )18 (il 9550

el ot @) I3l 5 g

basl =

Sl ST ges sla Sy @ bgye slaaisl
Jlo YORY s 5eSile b anlllas 4o saisSeS
03,91 Y gV Jglaz ;0 ol 4 (A g (o5 )0
Ll 00

FoeelS )l ootz (s @ by je slaatily
ROVIPUIN NN AP CE R P WP RSP B il PRESIRS

0,l5 0529 (g bolixe bl )| Conim § pin S

1101 )lgy /1 d)Ladd /1P sla (S (iay) g Cubslagy aslilos


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.2251807.1401.12.1.4.4 ]

ohBas g ool Jsle

(N=11) (aS) pBiolejl anlllas jo HFauSeS b L3l S 500 Slaseine 45 by pe gl ¥ Jgo

(o0) sluxi

(LOFI6Y) 7
[(ACAIIIN
[AVER R

(/a+/2) -

((ARAEDRR

[AVER VA

[(ARED RN
(/a7-9) )

(LAVIAY) A

(/87-9)\

(L2YIPY) Y
xeive) ¥
(/87-9) )

(INYIYY) A
(VATNAYS A

O
AYS
\FIPY

ARVARY
YV/-1

S
O)
colazul | sl
guas Sl 5l oolan
oolatul pac < ’

el
e caws
Fomb g oeiled
ALy il 39
(2551 99) i
5148 e
(AlSamin 4 oSS b oKl os) ol &)lee e

Oz o

slas >
(.\...154;;9..@ 4@ u.); o O9™ Lg"‘:‘iJ 0d)

oS

Lgie s5iile calie gl )| b LU, ,o (BT 5o
ob;

P9 OIN
a4 5, ¥-) (U5559) S callad
39 2

N=11) alliylo;] anlllas ;o 0aiiSes 1o ol 3l g Siwd (lje ¥ Jgo

hﬁﬂ,-“hﬁ s . = ws s . =

(W2 y9) (Sws (33
(9o 9) (w0 9)
AIY'E a2 . otz oty
VSISV YO/ 0 X Jos]
AIYE f\/55 YYFY i gl s
YTy YO/ AIYE i )5 NS
\8I57 YYXY YY/AY el sl

Gl glas )l an jo ol 8l o gz leailais pglay 56T 51 ol iz e (Sadil ol 5 (aiBs )0 slaws) (@Bl 5 JolS o5 S E5 F Joux

N=11) ,55l
3 lastiw! g las
Ol Ol . .
Oliwo Ol o Olio Oliwe Slos Sl
Sk (Sl
Sl Sadil olaw Slawi  (Salilb (Sabil o olaws ' <L [aNYy
Slaxs b o
o b <L [E Yy o o <L . . . Ll %)
. . S . . . oSy e o
R P o NS e iy el 2oL 59 ,b)
Gt ) . "
« Cawly « Cowly (ado  (addo
(Juy) ()
fa/ay Fa/YA #IY YIA Y70 fY/IAY 7loF A4 YN Y ARZEAY INANE YITA u.:fal.“».o
o]
Y/AA ARYVA #IY IV AXY YIOA IV £/ AFY NgY #IY 7If
sbxe
1101 jlgy /) dyLadds /1P sla (5 gisy) g Caibslagy aslilns op


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.2251807.1401.12.1.4.4 ]

e 008 Lo gTBNG o) )3 1350 Slopaalib (s9) 1 yTsle glaTy piG

IN=11) st oo o ctlizee gl du )0 mi (o a3 56 Gloj Sl O Joa

Yo el,l ot glis)l

VFYIVY VOAA0
AQIY Y

O 45 WSS paie 85 Ojge bl
3,00 3929 (gl gxe bl oy Sy sl § Coni>
(YA sl b5 5l S oy Sy olaws loge 0
§ Comui> (y 33,5 odolin dasllas gl 4 axgi L
(P>D) 0,l 0929 (5 ,ld sime bLS )| i Sis
Jobieds oL Sea g Darsanj lwg a5 glasdlas o
85 plml SSL plase)l5 jo pier (Sd o)
LU G b gy Stad a5 00,5 asuie
ol addllas (o yuizmen (V) Conl ailas (5 lolise
Ao 50 S ol ates 9 50 Gley a5 wo 8 sualice
O et D)W (6 pSedy Dolds Gl elis)
i (S 5 59, sk 5o Faeel LI 6,5 lel
Al oanlie Jg P>/ 0) wis <8l g blias bLs )|
iz (S Gl FgealS b cel (Rl a5
e G o5

Ailgs oo a8l oy Sy as wilools lis - jladss
Oeizmes (1) 11) 09l salr sla2>l)b 4 onie
SLdeys Gl 4 e (Seig Sl ge wile>
ol aadS oldlas jo (V7) 04b g0 adl 9
Ol )0 el MU ay a5 el ol
abloign s yo 2B 55 by &5 I 3ol
0o 5 Jal5 35 S D3l (5 oy Sl
90 s5le 9 3B (59 p axlllae Laylyh g0 5o
©S9y 3 e oailem aST Wlosls lis g wilesls 13
ogd a8l oy Sby iolidl el wilgs o iuleiamio
Y LYY Y5

sy FeelS LI by 0 0sdoe aogs
sl g lids, Sl om0l & S bane
Aok Galeiamio 2500 drogi Geizen

(4

VFVIVA eSils
MY e Gl

&S a8 edalie Ojgocna lBle S (295 Ll
e @by b el )3 (50) S (e (0 S
Sy ol s 5 4iBo ) b VIA § VIY 5uSilis L
@ aids 0 LA Sk boojlaslinl glasyl jo o9;
el | zals b as ols ylas el (pizead el Cawo
v Sabil e ojlaibinl b @ s gl
Sl Sl 28lS 0oy VP Sils j5bes
Sl e )bl o 4y o sziile glis )
e Gl 30,5 10 il jsber i o
33,5 oaelive (b el)] 3 035 S Gl 0 S
3,18 Slgan die) cpl jo a8 T &0 Slalllas b aS
S o5 azg aSonl e |y o Jdo 5 (TF VD)
T3k Glie el sl wlgioe 5l (o Galy
GlS Lt 5wtz o (K25 e 205 S
AVF) 0gs yoy Sy olass
005 S Sl &5 Wleo,S LilsS lalllas
S Sloj 5 adlbioe Jb S Al T e YluS 5 5o
Jside 9,81 g WS (oo 35 105 (£9090 (S9) 2 Lo
LY LY e o) Sy olass 2Vl 55,05 b ()5 ploxl
ool 0l ey sl b oo el azds o
iz (Sa bl 4 mie oS 09doe iz g 2
69y 31 S L g e Gile ooy 5o (TD) 055 o
E5 e 3y 7 42 5 a8 Sl s o pgile
(77) aboo 205 (005 S
Sb 25 5 Comizr bl A5 ms (riren
AP>-1-0) aii oamlice o/« B alies glasl as jo 05
S Oyge o, Ken g Yolton lawg a5 slaallas
slass ;o Foldi 09 S0 g ) G &S W5 cvwlin
a5 Ko laddlas Ll (TY) o,las 0szg 05 Sb

11€01 gy /) ayladds /1P sla (5 iyl g Cablagy asliling


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.2251807.1401.12.1.4.4 ]

LS S jgoty QY] S oS 358 o0 drogs i
SLoas wleols plas Sldllas 0gd 00y Sby 58
Wb Gl aids o L VF B wlg oo g Las] ;5
oz Sl ol s Gl I8 cdadle cys (YT
Sl daze (b 35l os dogs FerelS b L e
sl T a8l e o ] o5 5,25 55
bl LS paile) Blas 4 oo lee S )1 5 590!
Oz b Al LK ey celiul falidl
ookl iz Sz o5 5 S5 sleol, 51K
(YD)asbgo JamalS )5 vy coas S
S oliws Gl esliial 3 5l 6,508 slaaroy
PeoY) 6,1 baeme Cush) mh dgge jsbiied Lo
oz Hyle (s Rl (oo )s FO (5 SSle o)
LS e 50 mda p ooy JLad g oyl als
el gz 3 slray Sis ) eolaul g sealS
o 45l azdl amhe ablyge 6 il (slallas
jep Lol el oas 157 6l ooy Slalas
b b e Joloe (o vz 5389 9 S Slllhas
090 FemalS Gl 5o oeia lagasls o

(YP) el

b Codguxe =
adllas ol g Slgis 45 slacyssame dloxjl
Sl 5l syl ppgas el pas wails o lal T 4
il g cin,S oo oolil Sie 3 a5 jigelS
o s o adllas ol s ends b olazs
ool um olezel BB slaools 3zl 4y ol 045 Lol>
OBl Gl 3815l gamy gloazeas ;o 0505 S
Cadgazme 8,5 wales 18 i gw)n s bl 950
ol 63,3 claglis o sds ok cloosls yo ;K30
0920 jub g elSamiio g (ge b )5 (it 0goni o o5
Wb g &5 adlige ) gobw )] @S Glie
b bl adlles (i 5 Gsd Slse el >
Gl eie o 55y 1 BT Sl plaS o ileaSs el

g J S (o) 2090

a1 )lgy /1 a)Ladd /1P sla (S (iay) § Cuiblagy aolilos

ohBas g ool Jsle

Sl hleiazio 3550 il 4 0x5 15w be
JB o s s (e sl VO L) Veas,o YoUVO
b (Bl s bt 4 Cas Gioleamio gy 5 0.5
S poml sesle 6258wk az 3 0 LY.
lgo b i gl oled falf el piz wo b
3 Sl s elS 4 yone Wlgi e 095 AT 0l
dopiz @ ool coliul cygo 005 iz zhw
gl 0,5 oalaiwlVe =Y -Ye g8 5l les o
Vooae 4 anelS LIS agdoV e Sl e p)l5 oS
ol S ol (s Ve Jolsd) es bl agls
59 9 S8 Al pia 0ede el (9
L@ Oezed Sl Coliul a4 g eal gzl
Omaatie duog jl plE o pda 4 ols Col
Vil e 45 O ygocpay 0,8 ool 15 0] [0 i
el Lo aady 4z ds VO TanelS b sglas L5 cels
@lds) Ol 5l ele @lids) liee &5 (G ge)0
SHome DL g el Wil S 8 e
Sebioe drogs (nlply 05 3)ly piz 63y 2
s¥le (pldy; 4 Cand ) Lone (olidg; ol
S5 R Joe g lids) g eizen Bk S e
I S e A LU )
o,y (6518 oo 45 095 o0 Aoy (pga> (0
2k ) e VL ) bl @l g )5 LS 0
ooty girlle gl (Farid s Kl & 4 |
i slpatls sy » Slgee 2lds; @l s
SlagTa Heiile 6,518 09l o0 drog IS
by, mbo g o,y 4l 5l Sasis o a5 ail
sl s sl eolaiwl vy Sew Hlaae JSlos
rho Sais o pald el Wl oo (ioladasios
oleiazio 59; » w>ilite S5 s Heule
Db ss iy (S )0 9 (85 S elS cel,
AL 0 a4 oy S oolawy eSS LIS Lo o
SLJby g5 S e rbee Rals aids o
Aol oo agds o LYF LY. ol Jb o o0

ghw (Sis 5l 6 S ol cax ogas ;0 (01

g\c


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.2251807.1401.12.1.4.4 ]

e 008 Lo gTBNG o) )3 1350 Slopaalib (s9) 1 yTsle glaTy piG

REFERENCES

1. Reddy SC, Low C, Lim Y, Low L, Mardina E Nursaleha
M. Computer vision syndrome: a study of knowledge

and practices in university students. Nepalese Journal of

Ophthalmology. 2013;5(2):161-8.

2. Tamba C, Tomii S, Ohtsuki T, editors. Blink detection
using Doppler sensor. Personal, Indoor, and Mobile
Radio Communication (PIMRC), 2014 IEEE 25th

Annual International Symposium on; 2014: IEEE.

3. PortelloJK, Rosenfield M, Chu CA. Blink rate, incomplete

blinks and computer vision syndrome. Optometry and

Vision Science. 2013;90(5):482-7.

4. Chu CA, Rosenfield M, Portello JK. Blink patterns:

reading from a computer screen versus hard copy.

Optometry & Vision Science. 2014;91(3):297-302.

5. Rahman ZA, Sanip S. Computer user: demographic
and computer related factors that predispose user to

get computer vision syndrome. International Journal of

business, humanities and technology. 2011;1(2):84-91.

6. Mocci E Serra A, Corrias G. Psychological factors
and visual fatigue in working with video display

terminals. Occupational and Environmental Medicine.

2001;58(4):267-71.

7. Dehghani A, Tavakoli M, reza Akhlaghi M, Beni AN,
Eslami E Prevalence of ocular symptoms and signs
among professional computer users in Isfahan, Iran.

Journal of Research in Medical Sciences. 2008;13(6):303-

7.

8. Dehghani A, Tavakoli M, Akhlaghi M, Sari-Mohammadli
M, Masjedi M, Riahi M. Ocular symptoms and signs in
professional video-display users. BINA. 2007;12(3):331-

36.

9. Cardona G, Garcia C, Serés C, Vilaseca M, Gispets J.
Blink rate, blink amplitude, and tear film integrity during

dynamic visual display terminal tasks. Current eye

research. 2011;36(3):190-7.

10. Blehm C, Vishnu S, Khattak A, Mitra S, Yee RW. Computer

vision syndrome: a review. Survey of ophthalmology.

2005;50(3):253-62.

11. Skotte ], Ngjgaard JK, Jorgensen L, Christensen K,
Sjogaard G. Eye blink frequency during different computer
tasks quantified by electrooculography. European journal

of applied physiology. 2007;99(2):113-9.

12. Gowrisankaran S, Nahar NK, Hayes JR, Sheedy JE.

Asthenopia and blink rate under visual and cognitive

90

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

loads. Optometry & Vision Science. 2012;89(1):97-104.
Friedman NJ. Impact of dry eye disease and treatment
on quality of life. Current opinion in ophthalmology.
2010;21(4):310-6.

Yamada M, Mizuno Y, Shigeyasu C. Impact of dry eye
on work productivity. ClinicoEconomics and outcomes
research: CEOR. 2012;4:307.

Miljanovi¢ B, Dana R, Sullivan DA, Schaumberg
DA. Impact of dry eye syndrome on vision-related
quality of life. American journal of ophthalmology.
2007;143(3):409-15. e2.

Psihogios JP, Sommerich CM, Mirka GA, Moon SD. A
field evaluation of monitor placement effects in VDT
users. Applied Ergonomics. 2001;32(4):313-25.
Mazloumi A, Pourbabaki R, Samiei S. Studying factors
influencing eye indicators of computer users: A
systematic review. ] Health Saf Work. 2019;9(3):231-40.
Psihogios JP, Sommerich CM, Mirka GA, Moon SD. A
field evaluation of monitor placement effects in VDT
users. Appl Ergon. 2001;32(4):313-25.

Anibala E, Sajan MFM, Gamit MK, Pitre S, Vinita
M. International Journal of Nursing and Medical
Investigation.

Sheedy JE, Smith R, Hayes J. Visual effects of the
luminance surrounding a computer display. Ergonomics.
2005;48(9):1114-28.

HABIBI E, POURABDIAN §, RAJABI H, DEHGHAN
H, MARACY MR. Development and validation of a
visual fatigue questionnaire for video display terminal
users. 2011.

Nielsen PK, Segaard K, Skotte J, Wolkoff PJEjoap. Ocular
surface area and human eye blink frequency during
VDU work: the effect of monitor position and task.
2008;103(1):1.

Skotte ], Nejgaard JK, Jergensen L, Christensen K,
Sjogaard GJEjoap. Eye blink frequency during different
computer tasks quantified by electrooculography.
2007;99(2):113-9.

Abusharha AAJCo. Changes in blink rate and ocular
symptoms during different reading tasks. 2017;9:133.
Jennifer JS, Sharmila TS, editors. Edge based eye-
blink detection for computer vision syndrome. 2017
International Conference on Computer, Communication
and Signal Processing (ICCCSP); 2017: IEEE.

Argilés M, Cardona G, Pérez-Cabré E, Rodriguez MJlo,

1101 )lgy /1 d)Ladd /1P sla (S (iay) g Cubslagy aslilos


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.2251807.1401.12.1.4.4 ]

27.

28.

29.

30.

science v. Blink rate and incomplete blinks in six different
controlled hard-copy and electronic reading conditions.
2015;56(11):6679-85.

Rodriguez JD, Lane K], Ousler IIT GW, Angjeli E, Smith
LM, Abelson MBJCer. Blink: characteristics, controls,
and relation to dry eyes. 2018;43(1):52-66.

Chauhan S, Dhasmana R, Raj AJSJoO. Knowledge,
awareness and practice of CVS in digital device users.
2018;10(1):18.

Darsanj A, Yarmohammadi H, Poursadeghiyan M,
Dalvand S, Javadzad H, Salehi R, et al. Investigating the
Visual Fatigue in VDT Operators in the Banks of Qasr-e
Shirin (Kermanshah-Iran). 2018;7(3):225-31.

Chu CA, Rosenfield M, Portello JKJO, Science V. Blink
patterns: reading from a computer screen versus hard

copy. 2014;91(3):297-302.

1101 )lgy /1 ayladds /1P sla (5 (iay) g Cublagy aslibing

31

32.

33.

34.

35.

ohBas g ool Jsle

Hirota M, Uozato H, Kawamorita T, Shibata Y, Yamamoto
SJO, science v. Effect of incomplete blinking on tear film
stability. 2013;90(7):650-7.

Wu Z, Begley CG, Situ P, Simpson TJlo, science v. The
effects of increasing ocular surface stimulation on
blinking and sensation. 2014;55(3):1555-63.

Doughty MJJO, Science V. Consideration of three types of
spontaneous eyeblink activity in normal humans: during
reading and video display terminal use, in primary gaze,
and while in conversation. 2001;78(10):712-25.

Turgut BJJEV. Ocular Ergonomics for the Computer
Vision Syndrome. 2018;1(1):2.

Rahman ZA, Sanip SJIJob, humanities, technology.
Computer user: demographic and computer related
factors that predispose user to get computer vision
syndrome. 2011;1(2):84-91.

99


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.1.4.4
https://jhsw.tums.ac.ir/article-1-6633-fa.html
http://www.tcpdf.org

