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Abstract

Background and aims: Lighting directly and indirectly affects employees' mental
health and their performance. Good lighting is required for good visibility of the
environment and should provide a luminous environment that is human-friendly
and appropriate for the visual task performed. Optimal lighting is one of the most
important issues in providing the physical conditions of different places, especially
the workplace. Lighting can provide comfortable working conditions, especially
visual comfort. Life on Earth cannot be imagined without light. Defects in the
qualitative and quantitative aspects of lighting in the workplace can cause visual
discomfort and reduce the productivity and efficiency of an individual. Therefore,
monitoring the intensity of brightness and color temperature of light is essential to
maintain and enhance the health of employees. The quantity and quality of lighting
can also affect one's mental health. For example, one of the factors associated with
depression is the defect in the quantity and quality of ambient lighting. Correlated
color temperatures (CCT) of light play an important role in human psychological
and physiological needs. In regards of human perception, two of the most important
characteristics of lights are illumination and correlated color temperature (CCT).
Studies have proven that different CCT provided by different lighting are important
in affecting human beings psychologically and physiologically, through their visual
and non-visual processes.. According to European standard EN 12665, visual
comfort is defined as a person's mental well-being in the workplace. Studies on
lighting in industrial environments have been conducted more frequently and public
and office environments have received less attention. CCT is found to have effects
on visual and mental fatigue. The right selection of CCT in an office environment
will benefit its occupants in terms of visual comfort and reduction of daytime
sleepiness. Studies have shown that insufficient and uncomfortable lightning
conditions in office environments increase the risk of visual and ergonomic
disorders in long term. The aim of this study was to evaluate the illumination and
color temperature and its relationship with visual comfort in administrative staff in
Hamadan city (west of Iran).

Methods: This cross-sectional study was conducted in 50 rooms and among 70
staff of Hamadan University of Medical Sciences and random sampling. In this
study, the intensity of illumination at the work surface and at the height of the
individual eye The intensity of the local illumination at the work surface and at the
level of the individual eye level was measured at the user's point of view and the
angles and distances were accurately observed and measured with the presence of
the user in the presence of semiconductors or other factors. Also intensity of the
general lighting based on the Illuminating Engineering Society of North America
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(IES) in terms of lux and color temperature of light source in terms of Kelvin at the
work surface using new device Sekonic C-7000 SpectroMaster was measured. The
device is capable of simultaneously measuring brightness intensity (Kendel / lux),
color temperature, color expression index and wavelength. The device has an
accuracy of over 1 nm. Visual comfort of visual display terminal users was assessed
using visual fatigue questionnaire. Visual fatigue questionnaire withl5 items and
four components of eye stress, visual impairment, eye surface disorder and extra
ocular problems was used for this purpose. This questionnaire is rated on a Likert
scale ranging from 0 to 10 and none to very severe.

Results: The results showed that the mean age of the staff was 42.18+7.46 years
with @ minimum of 25 and a maximum of 62 years. In this study, the average
general illumination intensity of the studied rooms was 437.57+116 and the average
local illumination intensity was 341.16+109 and 307.13+£195 respectively. Also, the
intensity of illumination, general, local level at work and perpendicular were
30.6%, 33.9% and 38.4% lower than the national occupational health limits. The
average color temperature during the working shift in 56% of the rooms was more
than 4000 °K. The frequency of low and high visual fatigue score was 61.4% and
38.6% respectively. There was a statistically significant relationship between
brightness intensity and visual fatigue of the staff during the study. The results of
the study showed that people with room temperature below 4000 ° C had higher
frequency of visual fatigue in these subjects. Chi-square test confirmed the
relationship between the intensity of local illumination and visual fatigue of the
subjects (p<0.05). The distribution of brightness intensity at most of the surfaces of
the investigated environments was largely uneven (less than 0.6). Finally, the
incidence of visual fatigue expressed by staff has been considerable

Conclusion: Local and general luminance was lower than the Iranian occupational
exposure limit and it had not a suitable condition in term of quality and quantity.
Light intensity distribution in office rooms was undesirable. The results of this
study showed a significant relationship between artificial lighting and color
temperature with visual fatigue. The results showed that in rooms which more
hours of artificial lighting was used in the workplace and had less natural light,
participants suffered visual fatigue. In rooms where the color temperature was close
to that of the sun, people had less visual fatigue. Causes of poor quality of light are
insufficient number of light sources as well as the use of cold light fluorescent
lamps and inappropriate color temperature of some lights and even the color of
interior surfaces and angles of the individual desk relative to the window and the
use of dark curtains It indicates that in designing lighting and environmental factors
related to the office environment, the quantity and quality of light sources and
environmental factors influencing the proper lighting and visibility of people were
less considered Defects in artificial light intensity and color temperature of the
sources affect the visual acuity of the administrative staff and increase the visual
fatigue of the employees. According to the Study the modification of lighting
systems and training of Staff in order to prevent the visual disturbances associated
with it, while improving the artificial lighting system of these places.

Conflicts of interest: None
Funding: Hamedan University of Medical Sciences

How to cite this article:

Golmohamadi R, Pirmoradi Z, Motamedzadeh Torghabeh M, Fardmal J. Lighting and color temperature
assessment in the office workplaces and relationship to visual fatigue. Iran Occupational Health. 2020 (4
Apr);17:1.

*This work is published under CC BY-NC-SA 3.0 licence

v Iran Occupational health. 2020 (4 Apr);17:1.


https://ioh.iums.ac.ir/article-1-2387-fa.html

S

gyl :
*http://ioh.iums.ac.ir AN K

P o

VY44 — VY 093

/L4<‘§\\

[ Downloaded from ioh.iums.ac.ir on 2025-07-10 ]

1FRP Jlo 38 oloon yem (55101 LS 415 30 (b (Swd b (4T Bli 1 g 199 Oy slod g (g y D b3

lpl (lien (oldan (Sigy pole olSiily ¢ bl pole Glains 55 e cubligy 0aSiil ¢(glad o Cubliny (wdige 055 bl (Jsfums odiu git) 1 g MoxalS iy
golmohamadi@umsha.ac.ir

Ol eolen oolhan (S5 pole olSiily cubling oaSuisly ((gldd o Cubligy (pwiine iyl wlid)lS 253 po g 1525

Ol eolhan (olien (S5 pole oSl ccublins 0 Sl ¢ o535l 09,5 yrdo il 18y 8315 odze e

Oyl cliad olon (S pole oSl cubligy oaStily ¢ tuwy Hlol 09,5 (jluiils 1 Jlo 5,8 dlga

oA,S%

Wao;jlgads Ly oo (gl sl plidgy cunsl 385 bl 3 )Slas g GUS,HIS imd oMo s oaiiano pl g poaiions ooy (olidgy (BB 5 dino
- s ) Baa U adlas ol il cuslio 35 o plsl IS Lase 13 45 gy 6y (el b 5 Col (5900 g 43 9,8

cslids) S bl lien s gy LS 0 ol (Suus b ol ! bls)l 5 5y glod g ol
iy, cond Sygmar g Ghoed (S pode olBiily 4 diunly o3k laie)5 51 )5 Ve by g gyl GBT10% )3 alaio asllas ) 2 w0 (W05
S5, slod pbol )5 00 oo ) 08 i e gli5)) )0 o)l maw 5 adge (lbgy ol (alafe adllas pl o . pbol dolal (g, Aiges
o 1 oogas (lidyy @b 3,5 bl Lue Lulyd 1505 Jolgs b dslos 339 g 3 1 45 ol )8 jois b 6,503l g 45

I 5 Sekonic, C-7000 gscib 5 siorsl olftus 5l odlizal b )5 o 13 5lS )3 oy iy, golio () (slod 5 oS

el 1o ]y oo Jsb 5 S0, sl (sl S5, slod S ol JiS 5) (lishy) o lojd (S o) s (il olSts

NS te 5 oy s SIS iy ST i (ol Adlgo o 5 Jlgws 10 (6o 45 oy (St Aolidnyy 5 15 (5,505l

Db sl 53l 3929 g Ve L5 <5l g 03 S i olsl py daliin y ol (5135005 0035 odlisl gt cnl gl oz )

ROW XV IWPIC

ol 3 il s &y Jlo 5V oy ST 5 YD Jilis &S 355 Lo FYAALV/ES aallas 3590 331 stos sSoleo dolllao () 55 sty

IS e 5 g olidgy Gud bwgie g uSed FYV/AVENS (_uyy 3)50 Lol osos olidyy il buwgie ddlllas

3905 s 5,15 s 53 xde (oages catlidg) GAD (e A5 (£ ySoll il LSy ToV NTENAD sg06 s )3 5 TEVISEY -4

LGl 51705 15 )5 @e Jgb 55 55, cslad cuSlhe 92 (cadliag ljs) 6058 Ayl s ) sia YN 4 ZYVIA Y15 s @

2 a8 ool 8l as ol lis dallas gulis e ZYANE 5 VY i 4 objy o8 (ol (Swd Jlghd gy (polS an 3Fe e vl iy

5 elicdyy G o 3,8 eamliie yidn 38 pl 0 0L ol (Sid Jlold Log (palS axd Feer ST SOy (glod b gl 53Ul

9 b9 (lidgy s s bLG, g3 (sLS (ygejl .y dgmg ()bl bl (o)lol blod 5l addllae Jobo )3 oSS ol (Kius

Fodos ysboas ond gy )8 slolapmo gobaw Gl )3 (Glidg) ©ad @i (P<+/+0) 3905 35 ) addllao )50 A3l iy (S

ANV A el guyl el 039y i W8 QLS B)b 5l oad Sl (ol (Sad 59 Caled 3 (15 ) 5aS) 395 Jl5y05 5 sllae (GBS S
WANE ol g oliol g 3y 55 Cunoyold (slaceY odlisal (rizmen g (g @lis daad (55 (B 195 ollasl e slowl Jelge 5116 5 A
29545 0,5 Sl o3y jlodliiel 9 035 &) S 3,5 )18 sue 658 gl 9 B ok Sy (> g bl Sl (B ) sled oo

5295 e CubS 5 CuaS 4y ()0l lamo & bgyjo aome Lelse 5 aligy (b )3 oS Cel (] Kol o 592 camd i s |y (orbo

o Sl oY 4S50 adlllae 4y argi L Canl 035 d2g8 3y50 S S8l > () 5 e (g 2 NS SU e Julse

mae ol IS )3 ol L aspe i VS | 6Kty g SIS sl Bigel (oSl () (2 shan 2lisdy s o] & 4255

o i
w/owuﬁ)/)féﬁho ué)w

Jhas (S pale olSKiiils S Cylos Pornsd

:lio ol 4 slciwl o gt
Golmohamadi R, Pirmoradi Z, Motamedzadeh Torghabeh M, Fardmal J. Lighting and color temperature
assessment in the office workplaces and relationship to visual fatigue. Iran Occupational Health. 2020 (4
Apr);17:1.

ol 438 )3 o y9u0 CC BY-NC-SA 3.0 s Galloo SIHT (pw pians s 3900 &y allito oyl plabuisl™


http://orcid.org/0000-0001-9662-8561
http://rjms.iums.ac.ir/
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
https://ioh.iums.ac.ir/article-1-2387-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-10 ]

SEL0l) 5 (Ssdnied slearr ;0 ate SR
ablse 5 9393l (g liign » Sy gles o)l Ll
1ol e wslhasl § cal 138,56 ol 3l olulus
a8 sloyl Pt ol 3l codls o Wilgs oo )15 laors
3 S5 sl ey sl el JlaS 31 ol
9 A0 quwl cel LS5 glp )bl slalaxe
pas daely )5 lame canlinl S5 gloo [ Lo lgieas
l_g as w‘ 03l UL..M.: Sldlas \)9—&&."56 QS’L“'“" d...aL...:T
S g5 e LS faoe (olidg Ll pd g
OO AF) ols ulially 0,80 ,Slee 5 oS 1) ol
A (6 e u,..,Lwl EN12665 oL, o laitenl 5.b
Sl LS b e o 0d Llodsl 0,8 a5 al
G o St S g ol by, o b
il oo S5y sl i 5 Bl Saais o
Oladllas ail P50 0,8 C80 g guwpud p ilgl 0 g
OLSH as,0 YO sgus aS wileols ylid gonse
sl M >0 aiS oo )5 SeaslS L aS (gl
=M ol ot Kiws slaosly (VYY) wios
3,9 5 LS aslol 5l (g l5mm 00 0 Hgmen s
oS GO 90 g 9 WS )b i E 9 S
r:l_i,.:b )Q.M.’LA Ao o..\.:.;Soﬁ:}- u,u.’l) aS el ool
Cmsllae Sl an oS Lies amgs eSS (Y
.]a,:._?oo)o ébJ‘ ‘SJL—W &.ﬁi““‘?ﬁ b)ﬁo&ﬁ ‘_sil.;;’sg)
3o Olallas oSS gl Jdo o 4wl ooy IS
5 by, L;.’l—.’.})‘ Saal ol asllas i) oy

Al pll Glaes ol g lol (LSS o sl

I[ran Occupational health. 2020 (4 Apr);17:1.

OHed g (slemalS i,

doddo

2 i g preins jsbdy egian (olids,
Sl OS50 o] 0 Shee g LSS 208 Codlos
(YY) awo ioldl 1y 0,8 a0 ,Sles g (5,90 440
= Slg oo s e gl dled ST 5,4l Job
b 5o (F) wled sgazma |y Ll 55 105 g 4> g5 055>
Slabaze (6 )l ;5w d o> (S ey e 3,
Gkl @lds; el bl 5l 55 egasu ()8
Ol nlplis 3 iy o plosl (eginan (oL,
6‘31—.’.) d,_,,‘ml )" 6‘)[5 &L@Ja.:?bo LE‘)’. ‘5§L§ gsil':“j‘b
Sy oRI8 co O g2 (BB 5 cnl Jlo 55 5
s Dl b8 50 (Sl (s (egran olids)
wlidg, Sad sl as Cole, (oS5 byl 04l 042
A_A9_Ua.o P©9S g W) u,».».’.: )JOLM L: MLM 90 (RS

oo dga> plidl o> o Slidg, Gad cole, )
G585 ag>le

Mwm&)dms&;)&g&su—v
by, gl gl )8

3C9Ja_w§m)oqb4g§ﬂéolqglﬁx—f
LSiL;"i)j) c’:.’l"“’

)15 Mo o L_S"L"“Jﬁ) wL».c w&&.’ -¥

Sy, i (b slojlae Cole, -0

ol o 0ol ol b o o Julse plos
Oedela B 0,5 )18 axgis 50 A5 5 (o5 Ll )8
Sl ol ‘_r’:_>|) ool LS o o aislgn
N J5 g5 @ ablog plnil g 5Lis 90 (o lids,
CinS U poniiiae sabaily o] (05 gllas g 85l
i -(A=Y) 3510 LS slala e jo odels o
003 o, Y el g 00,5 isweols, LSS

GLAQ (\\ ‘\.)09_‘.:’(5" ul_.S)lS ol_é)s)lj 69)...»

J=lse 5l S Eyman olids) mle dtan K
Ls)LS LSL-“J‘%’“ I aS ol 59 oS OMM


https://ioh.iums.ac.ir/article-1-2387-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-10 ]

sl (S b T bl g 9 5y slod g (olidgy ©ad b))

SEKONIC

SEKONIC-7000 ol Y JSui

s ol ks as ola S plol 6l g el ol
S Hg—ody )U@a_w)é kS’L\_wﬁ) aS el QT J._S)‘O
Al jalated dalllas (pl 10090 & 5e8 CawdSy
596 5l o laitiwl yolae b dnlie 5 (ciwaSy asli
Sasd xmie8 sl (EMINEaVE) ooesSs o
@limdy; Condg (2bj)l sln g ab eolinul (olids,
Sode ST .c8 )5 1,8 soliwl 5,50 LS Lo e
God 398 Sy jatld sl sdelocwoa
5 UM o olom| cely caily <17 5l 1S Slids,
alae 4y 0,9 e (F) cul pe LS sl sll
sl IS i g i 2l Al il
S 2l Sl g aalllae GLL U 5o
2Ll g (=ly) &l (s alidy I ol
d.al..._.w...u).) AVF) o oolawl c ..\._uL Sy9—0 QT
aS Sl Gl SN0 ol SO oln (Ss i
oS, oy pls (Ss Gl adlie ©oomalo b
el (ol ()18 00 e oo )8 (2b5)] 9550
doliiow y sloaalio .cowl oudguiuaz ;o ol e
LS (VO-NY-VY-A-VaYlw rez) o s
T O § (Vo-3-F OV¥l5u pex) i mhaw
L’aoj_a.’jp_fgg’wéhm}fl.” o]a.oﬁ@
Jdos el ool sl Sind asliiw p 4 by o
3l g ol Ll SPSS 21 1531 5 5l oolal b aoosls
e 55 Pl 53l 5 Gheosi Lol slagbs,

A oolatul 9o G5 a8 S

I3 o)

s 45 bl o alaie - Lulos &yt asllan oyl

&bl oo, 51 (0 FY 90, YA) a5 V- (g,
Gae L plaen (Sig pele oKasls 4y sl obiw
@l (Kt 2 K, gled 5 olids; Dol bLS |
O 3 VWAZ Lo olognns;g2 2ol 5o 9 5l Jad o
1o sl gbl sl (V) )ass olouil (s,lol 361 &
a e ol jo .0l plodl solw Bolal O jsnas
9 FoingdS oiws bawg olids) (o5 Sliogas
LS b glis,l o SEKONIC-7000 gt ik
A o Slelos 33 (0,8 iz g5 ))) dg0e o (B8] xlaw)
g WY LY Ve LA Glelw o) Cogiaw )09 \F U
olS_us (YY) as il (5,505l (O F LsVY
iy i3l bl SeisSs griancial 5 yrocnslS
el oygi soled sl Ol &j50as 5y i
295 L g Dm0 A (a9 (crmb jo
(erimo Galies glao )5 glodil ol (glatax]
el 5 355 o o3l 5, 5 ele S5,
5 bome Codls 50 Dgae slap b bl ol
5 =5 sleaario s Lagll (S o Shy o5
ileby) Sl 85 B () 3)90 (2liBy, (S
i ol (s3leidn lagSIl bl 2 (oges
,» (Hluminating  Engineering Society) L,
limby,; g S b Glo gBluYP) IS e glis )|
L bl b s gl cins) S5 o & wslala
SLasSIl 5l sy iz 5 (gl mlie ledez (gl

—bge lids, Gal (YY) o eslizul (B 5 C A)
L oo el g ale JoSis 5l s 5ol 2oley b
2P plnle g Sundy podipae g S g9, 2 e
SO9—as 5 88l Tl jo oo ol I 8L
A pleil (g 8051l
il g egran il 90 50 alids) (xS0l
(b 2lidy; Dad+ eoias olidy; Do)
(Er—an olbs, 5 pSelal gl .85 el
S rSoslasl gl oS |y Laos s g cpig, gl >
S 00y g 00, S by |y Lagle (iaal oLy,
wlicig, Cad og (SBLS ade s ol alilas
9 so9s (2liby; Hele dwslio ulul » (cogee
S Y Jolas 5,555 idrog S b aiss
ol s ppe Jolse 51 S5 (YY) 00 5 plxl

Iran Occupational health. 2020 (4 Apr);17:1.


https://ioh.iums.ac.ir/article-1-2387-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-10 ]

09_4;& E.‘a_“:)éj\“f'\/\;'ﬂ:\ “\ )L§ Cb.w )O ‘swyo
S Cyuisrad WA (6 S ojlail WS YV /AYEVAD
S9—os e 9 )5 mhaws j0 (rdge (sagee (olidy)
SR LS SA WA SPIVA R VA WVA I3 L JREW IR IS
Sy (Clblage ©)l59) 5,988
AYIFAEYIY LS mhaw (55, p (Sonid o Sl
YIYOEN/D o Y /AAEVAAP 55 & Jawgin jobas
Loghar plodmz 9oyd A 5l Gia 09 g ye e
SR 0 A4S Wdg (o A )0 dwenS b O o
Slaigad V S o bl JI3 Y an Jlgs £l >
0d— oo”T 6)“5‘ éLbéU‘ I od—doslarwl 61_4'&&‘)7-

Sy an Laylgo g cadw do 0 LATIE g7/ e o
Do Slogd 5,5 - Sy Sl pw AT LYY/ 5 ain
Céllss Comdg uiored g walhe g lol slasll o
&-J}-UGA l_mdu d—o 4O q- B g.é_fj Lm)l}io 9 Y-
Sl yols Y 5l bl s y0 A0 51 s 0l oL,
5 =S s asin Dgm 0ol oolaiul oligS oz
od_oals ULM.»J ¥ 9 AT Jj‘s.\_’> o @L_‘.ug) kf°“5
o 0 el (K D)l mls bl -
(5,5 Bae Job yo 5xKle jebay )bl (LS,
i 5l alaes jg0 (5 0l LS IS 512N /E
Aog o ol (Sws GLIs IYAR § o ol

YV losd o )5 B Job jo olin (S mls
Ay .Ia._.us.a.‘cw.lol_u)‘ (5_“"’))'3'&""‘”‘ IR W) c.))ji

Ve -
1. oS ol (Sws

O+ - %64/3

gl

)

S5 ©an b > iy (St ol ) l3500

Iran Occupational health. 2020 (4 Apr);17:1.

OHed g (slemalS i,

Wzl
aslllas 0550 ol )8 o (Sl asllas oyl (o

Lol jiSTas> o YO JSla> aS o4 Jlo FY/VALY/FP
aslw g 6,5 celw hugo ool caws & Jlu Y
AEVAY s an asdllaes g0 (g ol LSS 5,8
adlae oyl )0 el Caws 4 Jlo VEEVIOO § celu

=on 9 Sl (seges (olidg; Dol bawgie

e (Sud doliday cladilie - Jous

odlaiwly yge (glady S adle
Lt Blbl ) )Lid ulusl
iz b St ol PEREN
sz 0y Ll

o Shole 5 ill & 3L
s5le (03 )6 Gliee
OlalS” gd
S35 sledl 5 Sl L3 S
293 sl s Sl
s b el 5l b

sgle & ()5 ol plRin )3 45 i gl S
O G )3 33y
Sgllolss olus]
iy S eles] b e
i ohjge (ol i
S o 3 e by Sl g b gl Sl
A 7 = 2
R :ﬁ\ﬂ X < «“:}’ S
\\\v_\“\‘i\lN S ‘\;{‘;;;; 2

&b Lo ) adboslitel Cuw,eld dlxzé\)% &ly‘l -9 JSAIJ

aslllasdyge (o )bl b5l aS Clasuie -y J5J‘?'

(Ao ) gl sl sl Ui Hlze yaxio
FA(RS) obss ad ciwygls oLy puie g9
(") 0355 iy
Y(\"') ldlads
Y(¥) @y S s sl olods
() oy A ) has w2ldy)
(W) Sled Esan
(W) e
() B
Y#(14) ot 0 iy by
FE(AY) wsllaa s Camdg
(W) wollasl ao x5y



https://ioh.iums.ac.ir/article-1-2387-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-10 ]

sl (S b T bl g 9 5y slod g (olidgy ©ad b))

Obe 2 ol (Swd ls b (roge (plidgy G (pSibe —0 Jgu
alllns e (5ol S8

p 615 J_{ >V <Y..
>

[y

0O YY) W(YEY)  Sas

ooy 200 N ) Sl T
® b ol
Vo ¥f Y5 Js
Yo YVOAN) ABA)  Ses
s oS ol €
Sl =YD YY) OWWAWY) S
E ol T
5

G LS sl (S b S5y (gl dwnlis =T Jguas
dallland yg0

P e °K)) S5y sled

5.)

a Js Foer> f..n<
VYA gy YAEIY) BV S

oS e CE

-5 Yy Y(YA/£)  Ya(¥ary) N R
obj ol \g_

y. . Y. Js -

TR YO(AE) WA(ESIY) Saus

NEYY oS ol %

of-o5 WAV T s 2
b ey

v ) ¥ Js <

035 (polS ax,0 OVAF ] aSlas § YOVD L,
@l o 48,5 Jlai 50 (nlS azje Feee gglue
cleo L sla5ll o as g0l 8l a5 ols )lis dsllae
et Slgl )3 g pelS ax 0 Feee Sl S K,

20,5 oamlice yiion of 3l pl s ol G,L....,

g oolaiwl 050 olidy, lime ol dsllas jo

Jolse lgicany Lo bl Oliogas 5 mbe S oo
S 5 Camsl 00 sy )L ey (5658
Slie 5 00D oduzmin (S5 e Gloredy oliw
CUR NG| W) [P0 LN, P W PWRSIPR Jt- PET-X S S

d)bl L;l.tbét{‘ 53 ol d)ﬁfo)‘]_\ﬂ U.».\.IJ:” s Y Jg.\?

aslllasd g0
o9 w9
O
&
g0 g aw
¥ Vof Ve Sl
VA OA- Vas. S5l >E<
YA+ VY YAVAD e sl =
YYYNEOFVGAE SRS o Ske CE
AR <YV -\¥ UR’ ,
an 5 ay Jolas
avy AAY WY eI >C'_<
WY 40 VoA lee Gl Q’
FEYY  YVAY YR oSke *E
-Ivs 1A oIy UR

adlllaed ygo (g )bl slasbl ) ol plie S5y glod —£ Jgas

I i i o S5y gled
YOO  YOYA/sY Sl
OSYD avay ST °K? il e

OVY/EY  AFY/Y lee Bl el
VYAV FEAEYY ke
AARN% YYVE Jslas
dODY  DOND/YY Sl
OVE/YY Y00 jlee Bl ool
FYOF/Fa  FVFYYY 4 Sle

K (eguan 5

et ol (K 5 (Sotas (rdge 2L,
gl TP g (Sean j5 S5 sles (e
it 90 oyl o a5 0l lid 90— lS el el
2ol s P/ 0) o ls dg>5 (5 lolime bLS)
Lol 00l 03,91 £ 9 0 Jgo

sla bl colus @ o s Colun Cand 1.5k
Colwn g Cundgo (5,5 )18 Cde 4 090 o /) (g0
Ot et (2lByy Sl Sl 6 Sk 9 0
Sg-ry Dgldl (il 5 egiae aliby; Dad i
srdsbiins p Sledbsl LI 51 Lol b Gudo o)l
el Olie g o e 0131 Langs 00 oSS
3,10 0529 g bliae bLI ) LS b= oLy,
S greiols, Gl il L (< /4 0)
b G2l I Le bl

el SO, sles JBlas ¥ Jgozr s b

Iran Occupational health. 2020 (4 Apr);17:1.


https://ioh.iums.ac.ir/article-1-2387-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-10 ]

5 001} oaine dalllas () e gunan asllas ol
oS ols s 5 S 36 glalame o o) San
Sl CodeS 5 9,8es 5 ol (Sd 2 K) sled
@ gbdyy mle S5; los az jo g ol HlS 51058
(V7)) sl yigr 0l 5003 0l js5 555 55 sles
5 (\Y) o))l 5 Shamul lowgs ouiplox] asllas
asdllas 5,50 01,81 a5 sy lzs (VF) oS 4 Sivaji
ool yiiin g S Az 0 Frrn ) glos o
EYTR Y
S5 slabes plas 5l gy o Slas g s e sl
S e o] Sl ol anllas axiils s ile;)]

Sy slos o ol 8l wlazils wo s>

@il egas ool slall o alids) cursy
59 5l s a5yl (el LBy, 5l (LS 0, 4 S
30 s wgdhae a0 0 S e osliu] egiac
A L (5505 (rb )58 6T oy &S oLl
&yt 2l S ol 8l ac sl La bl ple
3 90 3,8l o Sln Sws oy, dunlie ozl
a8, 6,5 Sae Jeb jo ol 3l a5 ols lis dasllae
Sl (M (oo 25 ) (s ol (S
wlm (Ked G 5 05 (2l (K ol o
5l aS @bl ) fiie Wiy, cnl Wigd o 554, ok
99305 (oo ool pla o )50y (egias j5
e 055 518 gy peizmen g pshan (Sanis o
50l oaaline s 990 cawlin 0, 4 S
39= S5, sl 4 Soop S5, b a5 ola sl
N0 S (il (Kl ol vgr ail )55
33 IS 5 sl kS sl Jase | iy
slacwy oolaiwl fyizmen 5 olidg, alie ol
S P r Sy gled (09 camliali 9 0y 555 S jsld
S5 )08 gl 5 (AP pohan ) S g El
S, 00 5l eolaiwl g 0y Ay Cad 0,8 L5 e
Ol Sl 45 39 cpd b ygue | (rusbs y95 45 0,5
by e Jelge g 2lidy) (b yo &5 ol
Jelse 5 595 b CetS 5 CuaS 4 (550l Lo
s () 5 clin oLty p NS,8T e
50 b, u.,.nl., 30wl 009 Az g7 3,90 yeS 0,8
Dl CSES Djgods H8 A Cesl @3Y S
el Gialol jo il o 05l jsboay go90 cnl 12
U Lyl 6,8 o, Shas § (LS5 0s (21,
i (N g (58 e ()b 510,108

Iran Occupational health. 2020 (4 Apr);17:1.

OHed g (slemalS i,

alyly Gl o gt SO L aS Sges o Ll 4S5y
sl Slallas 5 ools 1,3 dslllas 550 1) (510l
5 S35, slos B iole;l Ll i )0 75 (o090 e
Oladod a0 asles S cwy |y ol Sws
Cde dn a5 0l polas yols dalllas )0 w0950
%9 ad L 99 5 0,2y (6,5 )| )8 Cadse
Lol )0 i Sl Gl 3l g rb 2l
Alod S ookl egian olicdg, 5l Yeero s bl
Gos Bl aS coul ] adllas ope gl 5l (S
Sg—os g g )5 gl ;0 (rSg0 (hges (2Ll
P IRV S-S RVA WA SPWVA R VA WVA I3 L QRSN IS
e (o) 3550 )0 Slalarze ;3 09 (5,505
TN ) G s )15 6L S o a8 s oS
oolaiwl egimac jo5 5l g oo iS 1) Lo oy Lasll
Lol asgly as ol 3l 15T el ooty 595 105 S0 g0d o0
LS’L'_wj) )6LAO «.\_N‘SAMWL.AO)ZAJLJ
9395 10,95 » wollae (SB19SH Conns jlond o)
OB Bk jleadslpl olin (S jop Coledyo
slaloe ;o 4 id8 Glallas .ol o0g az g5 L8
o ad; LSy eaian olidg, a5 wlosls lis 5,8
b=ty an 5L 9, go 4 az g b o e ()l
QSL,ol ).’L_.w 4o as ‘SQ;LM Sldlas @L‘:.; ol oaj.J
LS"I '5)L‘ * 35 - LuOL’ Ja_sb._w ouwb
5 §d—ermalS asllae ol o s 55 slalae
Olaer i ma w0 4l sleellal,l o o Ko
sanlice JLixs o> 5l 50l daolKiol,T ol 5l oo o
(_gl.bol.{_w.:‘)—‘ 50 @uj) S g piSred ‘a__lo)f
g 0l523,8 asllas (YO) ol 5,35 Gallasls alil;
olxals eV liw o sl isn jo a5 il Ken

oo A sga> a S ol i cwl oo dplol

&;""’”’} 9 (SEg—an ‘5».[.;.:;9) O™ 9 Sslails ‘) )L.(.M
L ols axllae g o osnlie (g oline bl s

A


https://ioh.iums.ac.ir/article-1-2387-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-10 ]

b (S b o bls)l g 58 55 glod 5 alidgy ©ad (obj))

workshops over 20 employees in five industrial area.
Hamadan: 2005.

6. Farokhzad M, Dehdashti A, Tajik F. Lighting
assessment and effects on visual fatigue and
psychological status of employees in Damghan
velayat hospital wards. J Neyshabur Univ Med Sci.
2015;3(1):37-48.

7.Dehghan H, Mohebian Z, Yadegarfar G.
Evaluation of Effects of Different Levels of
Brightness on Attention and Reaction Time under
Laboratory Conditions. J Ergonom. 2017;4(4):48-56.

8. Golmohammadi R, Alizadeh H, Motamedzade
M, Soltanian AR. Assessment of Interior General and
Local Lighting in Carpet Weaving Workshops in
Bijar City. J Occup Hyg Engin. 2014;1(3):1-8.

9.Hajibabaei M, Saki A, Golmohammadi R,
Cheshmehkhavar M, Sarabi M, Isvand M.
Performance Indexes Assessment for Lighting
Systems Based on the Normalized Power Density and
Energy Losses Estimation in University Workrooms.
Int J Occup Hyg. 2015;6(3):131-6.

10. Linhart F, Scartezzini J-L. Evening office
lighting—visual comfort vs. energy efficiency vs.
performance? Build Environ. 2011;46(5):981-9.

11. Kakooei H, Poor Najaf A. Evaluation of
Electric Industrial Lighting Tehran. J School Pub
Health Institute Pub Health Res. 2007;81.

12. Wang, Q, Xu, H, Zhang, F, Zhe, H. Influence of
color temperature on comfort and preference for LED
indoor lighting. International Journal for Light and
Electron Optics 2017; 129: 21-29.

13.Shamsul B, Sia C, Ng Y, Karmegan K. Effects
of light’s colour temperatures on visual comfort
level, task performances, and alertness among
students. Amn J Public Health Res. 2013;1(7):159-
65.

14. Sivaji A, Shopian S, Nor ZM, Chuan N-K,
Bahri S. Lighting does matter: Preliminary
assessment on office workers. Proced Soc Behav Sci.
2013;97:638-47.

15. Wake T, Kikuchi T, Takeichi K, Kasama M,
Kamisasa H. The effects of illuminance, color
temperature and color rendering index of light
sources upon comfortable visual environments. J
Light Vis Environ. 1977;1(2):2_31-2_9.

16. Blehm C, Vishnu S, Khattak A, Mitra S, Yee
RW. Computer vision syndrome: a review. Surv
Ophthalmol. 2005;50(3):253-62.

17. Rajeev A, Gupta A, Sharma M. Visual fatigue
and computer use among college students. Indian J
Comm Med. 2006;31(3):192-3.

18. Carlucci S, Causone F, De Rosa F, Pagliano L.
A review of indices for assessing visual comfort with
a view to their use in optimization processes to
support building integrated design. Renew Sustain
Energy Rev. 2015;47:1016-33.

19. Shikdar AA, Al-Kindi MA. Office ergonomics:
deficiencies in computer workstation design. Int J
Occup Saf Ergonom. 2007;13(2):215-23.

e oo 8 il co | ol 3l s Shas g blas  wd
sl ol 5 (b 1 (2lid) las Slallla

SO Olsisdas aSly w8 co I (6 pay Sledbl Ly
aloz3l 6 b slacidled sl )08 ousS fows

J=50 G ll Ly 0 0 Slas 5 (5)Ldgn daup

oy, Sad yo el dddlas ol ol 4 axgi b

Oyl b Galoly e S5y slos 5 (o5ran
ol S il eely 5 anslas b g ol
ool Lo opllas oLy, ansl 0y )5 ylotie, S
5 Jelge anl ash (s (o5 Sk 5l (oLl

S5, les S cumle b oliss, abie ol aile

IS ey e 5l A eolaiwl 5 Slidg) alis

1ol 3 e 1) 0y 4 Caed 9,8 (625,18

P g s

Sy9ld g Olais Chglee ) addllas ol B aci o
o=l e oo sln Glaen (S psle olSails
5,5 A VIVE-FY o Lo )b LJB o iags
0,90 aaliybl 5l ad S asllas cpl ales oo S0 )08
by 0 les (Ko pgle olBadls wl )l ol IS
Abl oo glad > clblagy waige

References

1. Anshel JR. Visual ergonomics in the workplace.
Aaohn J. 2007;55(10):414-20..

2. Golmohamadi R, Motlagh MS, Rastani MJ,
Salimi N, Valizadeh Z. Assessment of Interior and
Area Atrtificial Lighting in Hospitals of Hamadan
City. J Occup Hyg Engin. 2014;1(1):47-56.

3. Gheibi L, Ranjbarian M, Hatami H, Khodakarim
S. The relationship between the prevalence of
musculoskeletal disorders in carpet weavers and the
lighting in carpet weaving workshops in Takab in J
Ergonom. 2015;3(2);35-43.

4.Ukai K, Howarth PA. Visual fatigue caused by
viewing stereoscopic motion images: Background,
theories, and observations. Displays. 2008;29(2):106-
16.

5. golmohammadi R. Interior lighting assessment

Iran Occupational health. 2020 (4 Apr);17:1.


https://ioh.iums.ac.ir/article-1-2387-fa.html

[ Downloaded from ioh.iums.ac.ir on 2025-07-10 ]

Iran Occupational health. 2020 (4 Apr);17:1.

OHed g (slemalS i,

20. Talwar R, Kapoor R, Puri K, Bansal K, Singh
S. A study of visual and musculoskeletal health
disorders among computer professionals in NCR
Delhi. Indian J Commun Med. 2009;34(4):326.

21. Zakriyan A, AbbasiNia M, Asghari M.
Evaluation of visual discomfort in employees
(computer users) of Tehran University of Medical
Sciences. Quart J Occup Med. 2013;5(4):12-7.

22. Golmohamadi R, Alizadeh H, Motamedzade M,
Soltanian A. The Relationship Between The
Prwvalance Musculoskeletal Pains and the lighting in
Carpet Weaving Workshops among Female Carpet
Weavers in Bijar Township. 2017.

23. Golmohamadi R. Lighting engineering. 6,
editor. Hamadan: Daneshjoo; 2014.

24. Habibi E, Pourabdian S, Rajabi H, Dehghan H,
Maracy MR. Development and validation of a visual
fatigue questionnaire for video display terminal users.
Health Syst Res. 2011;7(4).

25. Golmohammadi R, Chahardoli Z,
Motamedzade M, Farhadian M. Evaluation of
Artificial Lighting and its Relationship with
Occupational Body  Postures in  Women's
Hairdressers of Hamadan, Iran. J Occup Hyg Engin.
2017;4(2):26-33.

26. Motamedzadeh M, Golmohammadi R, Kazemi
R, Heidarimoghadam R. The effect of blue-enriched
white light on cognitive performances and sleepiness
of night-shift workers: A field study. Physiol Behav.
2017;177:208-14.


https://ioh.iums.ac.ir/article-1-2387-fa.html
http://www.tcpdf.org

