[ Downloaded from ioh.iums.ac.ir on 2026-05-14 ]

\Y“\V),_,@L}m,ad‘a)u‘\a 09 MUALA)J

wod (59 390 Al SBTEX SN U aga1g0 (el (yluo 30 (SUuiS| (K0 5595 (w3 3
098 s S 3

¥ s AebBLET T csan )l Jguy oI5 (BU pls LB L ygr e

ASLVNE i iy fub AL IV il g Gyl QNYIY - bl gl

ouS>

IMB ] g STy Lo iolidl e gyg0 0 ialS cel (5558 (Jeliiio (6)ln 50 Cml Sl olStwd oo sculld 51 S5y W HE-RFS 9 Mo
s BTEX (lag¥e Ly i agalye (o) sobite an adlllas ol S oo Jaima |) @0l 0 5 005 Sliblone b (93kgy 03 (LSO (665 s
855 plosl g b slacn i ey OLSHE 53 (aleiST ()88

09095 5 Slass SIS 15 V) agalse o5 09,5 it oy SIS 85 YA derlge 09,8 b sl (23t oy 10 53 (pabado adlllas () oy 12 (Y9
L wluss| (S5,,65 g Ishihara clio L 5 (S5 Snellen Chart U s o5 omes 2505 adllas 3l pows 09,5 51 535 VWF g pgd
255 ey NTOSH 15015 55kl L BTEX LS 5 clale .cé)5 plsl Lanthony D-15

A Cund Jg‘ 09)5 BEl gi}) JMb‘ ua}laf) W) J.u:).w o 05; PR V0 £9° 09; ‘M))?/V\‘ ng 05; ) L;vl.w:fl Lfij))ﬁ U])‘w .h&‘i
M e g )8 diols o BTEX (sla Mo L dgalse 5 ) JHST (ol (s o ot Stacd (00,85 561 (D=1 +7) 351 5V pg3 095
(P<<+/+0) 3yl 555 (5 )blize b3l

2 ST (K58 4 Mol 4y e Sl 3t oy slooBiun] 3 BTEX (sla ol ciliseo (slaclale L o|5)05 (aje i deerlye (5 oS de
23,5 o8l oyl

O3 ey o 2luiS] (55568 BTEX ol 5 Jas apalse :051gas

S

e 1 Jed o slaa g > (gloa 38 EVRTT

(PyISES oy mlio (Sl oy
0 9 $59liS (Sleitle plio (3l plio wl>
S oM Sileg)l g ol jsbar 3ls 3,
by e )3 oy (LS 25 &S SYL o dawlge
OIS o 3y (ks agrlye S|y g putiie
(B (somw Ol (S dde | Xg oo
5 03 il iy i maile 8 S olis
BTEX sla M olyie coos 4 wiun (bl
(Ethyl benzene, Xylene Benzene, Toluene,)
5 sas pyow (Sa b M ol [F]ugd oo 0l
Sliing Jlalliy (uili] Aid (g8 008 o5
International Agency for -IARC) b, .

Db I Sk e Jols i slaosygl 8

bydoeo cpji Adl oo pod) (S 9 S oliS
3 G osdlly jgbodny oS ol (gloszmn (olord
dgng0 sl S erhd Cuwl 0ad LSl oole Voot
doyd YO-Yedo ST as )y £o=Ve ol opii o
Al o Loy ST ais)d 0=V e g Soslog,l dlgs
5 s3gana 2ass s (I sl M 3L £95 ok e
e sl gl (o S e L]
8 lea glod jd Laes uﬂ s M [V Y]wloas
QAL.p 9)ap)~b; > sl Jd)b Jiwgb.)y
slp ) bl da M Covgas ool cplplh sy
b Sl 3 [¥]eal 03,5 Sb s otk

-[)‘):‘,l ‘a‘).g(’{ ‘[)‘)i‘ Jim)i (’%Lc oKl ‘c,.,fsl.xed 0aSisly ‘d‘4é)> w\w (WA m)l uml.w)lf d}?;ﬁdb -\

Il e85 ol Sty pole oSl ¢Sy eaSutils oS b 095 oyluils ¥

ol e eyl Sy pote oS il e Hlag oSl gla b > e Sligy sige 05,55 n (S35 I L R 5 jo o)l (s oA aygl) ¥

yarahmadi.r@iums.ac.ir

Il e ol (S pale oKl ecehigy a8l st o 05,5 ¢pe —F


https://ioh.iums.ac.ir/article-1-2185-fa.html

| a
OhSen 5 (LB byg s @

[ Downloaded from ioh.iums.ac.ir on 2026-05-14 ]

ls) S @ygpod Sl oo (K8 [V]o9d 0
72 e 42l ) g iz 93 2 53 (X pyjgeg)S &
3 Vgons i) Copgots b 5 [V¥] ey i
anb o ogdle) 3)i= ol Al o yide g miie S
G-k 2 [Y0]0)5 plles Sy y9 i (50,8 =
AP 3 (S (KpsS goed Siggmedal lalllas
) u_:] ..\_wl.’u.n doyd S0 D9 ub) P 9 o yd A
o)) 0-V0 dga s pluiST (55,68 &S cwl Jb
TR |1 RSP IV O JONIS
gl sloasl s §) S lsa s L]
S A sl M b e agalse SS90
A yas il pls Gyeo 40 [Fe VY Vo]l o
Lo (oo drlae JLbd 4 (low épdy 5 850
Slg o lwiST (5))55 o i slagnS 55955
(s g 48yl YL 5 onge
a0 Mo hylow o> V¥ g s [YV]5g
225l Golen ol gl ol 53 LT ()58
L ol oot Sygoa adgl Jolpe 3 as)le )]
sle u_wlua o L;LM.; LSLD’ Cond )‘ odlaswl
Cond [YA]usb o yaeis 18 Lanthony D-15
lwiST (55,55 glssl wiles o Lanthony D-15
»,5 s TRITAN DEUTAN PROTAN , _L;
Aemd s YU eody g Camlas by a8y
> aold ) b £ 3> 019;:—@ ‘) Cow Q;"l
L adl agelse oSS oplbas g il o Sl
adllas cpl Gun [Fuled Lo dlaidy T slo M
oje axlge 4o bgrje S 5g)98 Sl (o)
2 ST (55555 59) BTEX sla Mo b s
9 SlhwenmSlads 5L i ey SHLS
e Sl 4l 0 (i b quay ()b (LS

dlee ol

Aoy 1y o3 iy 4 (Research on Cancer
C 095 0 1) gl (il a5 e3le)) 38
ol (gddads sl gl 15l s 03le) ¥ S 4
slosls) Yb oW s BogyS ol o ol (!
2 ol g (48 ol e gl gl wlgi oo oS
ol sl ol 03le) ¥ (NS 5 C 09,5
[o] el 03,8 (caipunds ol 0l guiabilo
dgo ulil g (EPA) Cej bame cblis ]
(ATSDR)' LS, el saomiocs V] g jlogs s g sams
s L agelye (wlidew Sl opySnre
YN sl )y by 95 by |y BTEX
T e S8 ¢l (S > ()1 smas
d_er?‘?" u‘)_>1 .[?—Q]A_Slob)f PM_cl 0ysf g SlBgd
223 (A 3l (grsg 4l Jold T cla Y b (o0
Sllin Ao oin (o Sglind] b S5,
2 OYMA] ol aS e o s ausds calisee
ol ey Ly g oog plpe S adyl f ol
el (o dnsgo [V I]ull g0 cutS LB s
S sl 03,5 390,y (NIOSHY i coslagy
> Jol o 5l 5L p0l 5L Ggabee A 2925
Sobaily FHE ¥ e er doas 5 VAAL dand 9 VAV
DTSl agelye (N slagYe L wlig; &)p0;
L lajon (lad deplge & ol o I (Sl anlys
o8 5 sl by g el s M byl
2 055 o e DI Ss g 0391 (05 i)
sobds Slalllae 3y [VF]usl o a8l agalse 5,80
£35S0y Loy oo il b oS i dgelyn o
eyt Sy 4 59y ol @l T M
o oldlas ool 5l 2y (B [VOVA]les S
orizen g N gla M byl L Jad alse
aalge [TVl S5y w3 (g9 )] @l ]
one s g 1 (sl b G5 i
Sy g Lol (Sl s 13 S5y S otalS

1. Environmental Protection Agency
2. Agency for Toxic Substances and Disease Registry
3.National Institute for Occupational Safety and Health
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Acquired color vision impairment among gasoline station workers with
occupational exposure of BTEX: A case study in Tehran city
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Abstract

Background and aims: Color vision is one of the most important capabilities of the visual
system. Color vision impairment in many jobs, lead to reduced productivity, increased reaction
time and workers' decision-making in confronting with of hazardous situations and as a result, it
can lead to occupational accidents. This study was carried out to investigate occupational
exposure to BTEX solvents and acquired color vision impairment among gasoline station
workers in Tehran city.

Methods: This cross sectional study is conducted in the 15 gasoline stations of Tehran city. The
workers (680) were studied in three groups. The first group consisted of those working as a
distributor of gasoline (289) with exposure to organic solvents. The second group included
service workers (201) were working as a low exposure and third group was the administrative
staff (190) that was considered as no exposure to organic solvents. After recording the
demographic characteristics of the participants in the standardized questionnaire and considering
exclusion criteria, 193 from the first group, 132 from the second group and 114 from the third
group were qualified to participate in the study. The visual acuity with the SnellenChart,
inherent color vision impairment with Ishihara plates and Acquired color vision impairment
with LANTHONY D-15 were determined. The determination of the concentrations of BTEX
compounds was carried out according to the standard NIOSH 1501.

Results: The frequency of acquired color vision impairment was 6.74% for distributor workers,
1.51% for service workers, and 0% for administrative staff working at the same gas station.
Color confusion index was higher in the first group than in the second group (p=.006). The
results of logistic regression indicated there was a significant relationship between color
confusion index (CCI) and exposure to BTEX compounds, age, work experience and smoking
(p<.05).

Conclusion Based on the results of this study, the occupational chronic exposure of workers
with BTEX compounds in gasoline station can lead to acquired color vision impairment in these
people.

Keywords: Occupational exposur, BTEX compounds, Acquired color vision, Gasoline station.
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