[ Downloaded from tkj.ssu.ac.ir on 2024-11-26 |

Occupational Medicine Quarterly Journal S5 b panss ole aclilad

Vol.8, No 1, spring, 2016 VA0 4k Y oyleud A 093
gl 2o P b
Pages: 34-42 ST, VE£Y aomiao
Wit

29 36 9355 31 G T3 315 b SBile 9 GIS 3 9,15
(it Sl g0 103,51 Sukd b 5 Lo

I . [ SRR Y . Ve Y . . )
¢ (SN 9w e)b’ L»,s ¢ Ls’l‘““"" .>|.>).Q.o 3 6)‘°)9"’)'? JAGJ‘S.}‘ OGN 9w €)|) .>|9:?..\.n:u ¢ @IS (GOS0 O
\s .o, FUE AT
30190 5 Sillakw andy ¢ S ,E LS,

odS

Sadls (250 Sl Wl oo 45 0090 WaolS ISy e @l yoTohj Jalse alex 5l e omisis (slgm 10 )L 585 aglge taond
ol 428 5 |8 o) 100,90 GIS pizmad g pgas po slooges b Sliciiul (glga 1o &l 3L | 515 apalge caslllas ol jo ail anils

i)l 5 s CEC)Sen agzlse slaog 5 35kl diged x> 5 plol o (ulowi-(abifle & )50 hagh oz b9
L ool Cawsas slaosls s 5 plosl daoe 5 (69,8 (6,10 paiges oguds g o lailiwl sla by, wlol » 63,8 3 Joe 4g>lge
WS sy a2y seasd e gl GIS 8l sl eolai]

b oYL el b, APY MOIM3 lees agaloe sloog, S 0 08 2 lp e 9 05 L apalee clale Sl tlis
Solos 05,5 0,915 1/AY M/M3 oo b 5, Jotie He5lnl 10 cp S o VINY MO/M3 oo b jlo,og e5lnl 50 69,8 aglge
L byl 5l ol bl .aua 5 5,515 (YY Mg/M3) 05 ol jo ol jlade 2Slas o (470 MI/MB) iy ol o ame clile
Aok i e s cdale (G SYL ganates 5 (g5l Slge (il jog sla b aS ols LS La iy, sl o AIHA (sla )Les
W30 )T o gaaiwd s 4l jo (g i ol B slases )eS e 0guds jo aS ol LES GIS g, Lawglis o)l 1y e g0 5 clale

3 GIS 5,5 13 colatwl 0)50 YU Dy olawy b mlio 0 cwiid 4galge byl 0 &l oo SEG oguds 5l ooliiwl 15 pSams
aidi bl (555 olml calidee g as gosog 5 el dhax 5l Sleas dcgezme all)) 5,k 5l S lae slga  Sogll o, ye

i sl ot i

thosy sl Clag g (Sogll cagzlse ol (bl iz SEML] s 1 galS slaosly

350 (B920 g Sloys Fublagr Oloas 5 (S jy pole sl (148 4> Cublangs 3yl olid IS -1 D

350 B9 dag Sloyd Giblags Sloss 5 S iy pole LIS (s14b p> il rgs 09,5 sole b guac Y ¥

350 B9M0 dagd Sloyd Giblrgy Dless 5 S iy pole slitils IS b 09 )8 ole Ol guae -F

350 ol 15T 25 ( bl sz SleUbl pituns 93 JI Ghomian 2l oulisd IS (S9omiils -

350 5920 ugs Sloy> idlags Sloas 5 S jy pole RIS (aino I il Sl lony lisiions S o gadre (514 p> Cuilagy iyl Gwliis 1S -V
Mjzs63@gMail.com : Sug uSIl Camng + AV PEEAD « V¥ 2 a5 (U ghano 0 3dkanss 5) %

W/VV/VA G o3 U 1VA¥/ Q7 A 22dlys g )b

WA s Jal o ko «ppiuiad 590 S b saass sole aobiliad


mailto:mjzs63@gmail.com
https://tkj.ssu.ac.ir/article-1-589-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-26 |

Bvyo

ohKos g 2 gaozxo cuuzw

GIS 5l oolatul b (ot (cuiss Slozlye e 9 (b3l 5o O
el 0030 S5 plx]

o ol cdale e s adllas ol 5l Go o ulel Cpl
AEE e Bon b ame CllE 5 oSS s
555 058 09580 lio 5l (Ko chlizee (gl s o lgm Sl
GIS | sl b Mol clalidl Cuslsl sl Mo oy s
5 ooliztd Izl glafeiliy 5 ool aslas ol o ail o
W3S B oy 3y90 Jyene sloogsd b alie 0 GIS

I 099

W e ez o Sl (ahaie Ojsoh agh
woon Ole (a8 g @b Hle Jold () Shgz 09 5SUl oy
9 5 A0 Jolo &5 gilepeg e g gonatay Gl
6o azlye Lyl egh cnl Shel Ban il )50
A s ool 5 T il el e > 5,
chle gpSolul o Slzlye Copse 3 ol
LB 4 gy i glaSs b, 5l eoliul b Ign (glaousyY]
g o5 ol j0 el (pl 0 BT g g Sogll
P2 S0 g 00d Gl (0 O 50 D)Ly olal b (2 5ka
s oSl Y8 Lz 0g (6,505l oyl Sy aml
dw oSl o 0 i CBy g oo Cge (Ve S
Lo glgn 5 lnoan¥T clale guds LSy gl 5 65 ejld
obes 03 ploml 4l Ve Sley Alald b 650l o S
olfiws 5l eolatwl L a0 g Sl
CasellaMicrodust PRO 880nm Aerosol Monitoring System
5 e 3 6ol cull LS psS e L Kit
20,5 plml CoSe ye g a8 e YO U jao aiely o
Wil 2 3 Gyl pdiges 4w | ol clile Sl
bl b )15 dihe o 0 o)l (Sogll clile lpiea
wzlge swog S (et 09l (bl 2 (LSBT (608 aezlse
G Lalp g Casdee o ST ly 0 285 Syge Gluen
Ol 55 Candso ()1 50 S aazlse (liee 5 097 S
by ol 8 Glaan agzlse 098 Sy 1) Ll oo il
Ol 3 Sl S0 agzlse 09,5 ()1 0 )5 Sy gzlse (L3

1Y L «Jgl oylosds cpicid 0,90

doddlo

Feomiis lgp po JLe 9 05 L jlome > 5 e elgs
Wl g o5 035 el po e wld jglol; Jolse alo
3G Agzlee ol ails ST el 5 o lLSL
S s S| g S 55 el ooVl s cpl b o
wibe oo coday 5 oS gl slag)lom s (93150 0
Syl pllas 0929 pac Cdeay ailawlie (V)00 5 o 4, oy
g J 0 eSS ie 0 bglen SIS 5 oS
Sowd 50 e )3 bid sy sl lonm bl (A3 (a5
sl low b aney Ho adl [Ladil sgasme Gld e Concd
TS P [ L IO CR U TR CONE PP DU P
ol 2 S oo Saals o5 VY g b i (slos o
5 Ml alS o cage o SR WIS o Wl e Sy pas
()l 43ls )5S e 5 Syo g S 5| 30

5 i)l a0 FaslS 2 (e laptanw ool
el Slaise p i g blge p (Foe Glaptun
2 Slezlse bl g Copoe glp &S 00g bptucas (pl alox
5 J>1o j0 gousie ldllae (eiST (B)aiass § oolainw! cYlie
Gl GIS) il bl clagins 5| 55 5 25
dué)ju \.\4‘009‘0.: oolaw! LSL"“ &.JLQ?‘}Q u’_tl.t))‘ 9 Copde
O Wilgi oo gy $59eSS ) eolawl L GIS i
5 Mohammadpour .ales Lyl clezlee by o coge
SoJl w2 GIS 0,5 Gua b slandllae o ) Sen
4 GIS slbaisi 295 3l eolanul b gleds mals 5 Jgo
o zals sla)Sal, al)l 5 Sgo Sogdl Julos 5 a3z
yp & ladlae jo 50 o) S g Moussavi (F)asls
U8 30 0T 05 gl sl 5 (gl > codlagy o GIS i
Vazzsls y  dad slooossVT aglge (6)lo paids g lga Sogll
Cublagy o el jebds dlas pl 0 ealds plxl sdee Slallas
@ by Cany buzme 3 5 Jgo Sl 4 Loy led >
ol 05 ot o Sodl 5 Kbl 3l 5b cleonyY]
ozl GlacllB 5 05l 3,5 5iSE wiz 2 (A-)+)

U b pmass gole anbibas


https://tkj.ssu.ac.ir/article-1-589-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-26 |

ey 90,5 31 b (Soghl 515 op laaiis g GIS o, ¥5

Aide glogiz @ly (ol s Gbpd bl )
A0S sy GISI0 J3las 5l solizul b oy (glacl
bl o Cqo basd glenl, 0 0grge (godiw
D)5 & 90 AHA sitismmds (ool 1 25 aiasls
Sloplls 3 Gluss 442150 sloog 5 2Ll g 4 4z L
Trd d i 09,5 VF leax (o Sz 098Ul w5 IS wg
¥Rl oS akad Hglnl A0 a5 jglnl s 5 alulis )
91l FOe (SAS 51l 70z (o 9l es3leos
For on uglal FO 5, Jetie Heilnl shew Hglnl (Sl
9l s 38 Helnl wgiluslse Hgilnl (gaaay 5l
3kwoies gilnl g 6 5815
i ddhie 0 (gl paises I ol mls ) Jeax
99,5 chile s oo (LA ) plaes agzlse 095 o (15
(UaolS] TAO) o agrlgo 05,5 1Y s sl b5 L&
TLV-TWA jlxe a> 5l 7eS 09,5 ¥ 9 5 sl w5l 5V
G Sosll sloelSial olae o (TLV-TWA =3 mg/m3)s,,
g VL g slaal JB jLe g 08 clale o i wad
IRl s Glepe Olle oSl 4 bape 638 42lse
DS S waSe fe p p)S (e VINT Jlade b sleyog

L wr 2y Jssde y5lnl g wp e oSl 4 by e jlade

ae g oloy )0 (297 adre rge 45 Sged (St | 0g)S
Sloog S (hg) 4 odd (el diged x> Slad Al dalys
s 33 V¥ i Jid slees,S s pleas i
Olaod agzlgs (sloog 57 50 (638 apzlge (L)1 (Vs 5
ap>loo (6,5 05ladl g [NIOSHOB00 g, 4 cosds yuss
Glp @M jsbay (V)28 5 ©js0 liiul JB olle b
Sl paiged ooy 5l alaiiul BB JLe 5 355 5l (g)ls paiged
ool jild 5 (GLdS) jeaS el Universal  Juw)SKC
b oolyen foidheo YV I8 5 (59,500 /0 Lo ) b s3lshe
(SIS paiged 5l L b ooliinl odl i 0 b el
OmetS (e 0j9 Gy & B ythd (59 oad (5)l0 paiges e
£ )5 o o odal Cewddy Jlade Colys 4o a5 ke
duwgo Jawg ool &)l apzle jlxe dgum b caSe o p
saosls (VW) 5 awslis (ACGIH)S Ho! exiee Cublage
VooV ST sl sy ssiseSnd s pSeglad § ol
oolitl ooty (gkel 5JUT (6l V& a5 SPSS 13810 5 5 o
4303 GIS Jl38le 5 ol 5o s slaglle (gauaSts asis
S olgreas i ST S 550 s oals o)lg slwosly o Ve
el a4 Ko Y 5 GIS Jlbley o)ly 208 Olatbes L 4y
3o Sl Gl 2 0 aglae 0500 ol 8l slas Kl a5 Cosos
5 lea (5ol jlyen bghs ( Sogl ass 05 iy,

Sy aSayie p oS e VAV Jlaie Isa slp gble
S i aile sl 3 Btz LB L 55,5 G (line i) i ) i
(el (MG/M’) gLl 6 5 99,5 it 3 Jas
RSN YR oS ol
e w5l 5L va SRITE
see a5l 3L oA VO S
sre a5l 5L YAy Gl g
e w5l 5L v Slge (388
e o> 51 YL v.a¥ O+ oS dgls
JETINC " Y. 7 e
e o 51 gL a.r7 &l dlge
e 0l yeS ).Aay FOr G5y Joie
e o 51 gL v.ay Y. g
e a5l 5L V0.¥0 oo
Sxe a5l VL VAY (S A
s o 5l 5YL 1aXY S
sore a5l XS Y.04 oKl
PIVO = Lo Sl =il MNEN= S o Sike VF =olaws

1Y L «Jgl oylosds cpicid 0,90

U b pmass gole anbibas


https://tkj.ssu.ac.ir/article-1-589-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-26 |

Byv

gbl&w 9 G?lf (G0 O

K5, a5 5 by ol ol |y Lé g o8 clale cus il
Lok dihie Glyea) e 505 YU ks oanles sloged
5 (TLV>3MY/M’)caSafio » oo ¥ 51 YL clile
Dg I bz p3 L 5 98 b clile aPld aie X,
mg/m® 4 YY mg/m’odys slaclo o clile iSlas o Jlas
chle a9 (O pleilr gloats oldes b oy +/0
B0 5 s adlais y3 S5 F- olaws a5 w5 asine Sl

Wlas 518 e ddlae o 518

Y& olows :6|o)5 6&0&.2.)}” k5|=:.,Q..><.c cdale L;J.».ﬂ).:

3 i MO gl o piine S8 oRws b aos diged
3 e 0,0 0 alold b odg anld bls el [0 e pelaw

0l (giuyig ugSas abold byg o and VIS o o S
clale yuzmen g e WYY 0 VWA ol b oy Sl ol

osls slis adg slaJls jo Jaors slocsul LB Le g 08

wL».:‘ » st)f )L@‘.‘> B R Lf'l)uj)é ).i\)l.o.c Sl 00

Voars o K, bl ags F sanaws AIHA oo

Lozl
0

V.- C-
o P

il
T:J,.AJ-..‘ )L‘.:l
?:_,L__Tl

&bl

= sy
L[N SR
=0 Vvo-v
- e

O POred MO  ar0d 00
- —

Blaaad BB, Le 50,5 oo clile ol (4,0 addi ) IS

»opRdke VOl YL chle L ks adks
ol adale Lasls wbe K, 5 (TLV>3ME/m® case e
Al s Jlas o alize Jid slaeg 5 0 L 508
Lol sl VINY mE/m® Gilises it slaog 5 0 clale
et ) Jsthe Leilnl sl VAY mg/nts g5l s

VRS

»z

YU 0 sle,d slaoanYT 0,8 clale Sasly,

g 05 cdale oud unzy e abold by ye ask
@l bl p ey glaglle )3 03 glaacul LB Le
6o slaoby)l able 5 Gz 02 Gla)ls paiges
S, ¥ oAl jo Sl ol eoly lid GSLE 50 09z ge
Olsea e 5 0,5 GYb bl canles sloges

| Lecat,

L ] =el¥
- Y-V
= 1 Vo-v

— -

Blaaial BB L 505 go,8 clale ob g i Y S

Y0 ke (Jol oylouds (sl 090

b panni ol aolilad


https://tkj.ssu.ac.ir/article-1-589-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-26 |

ey 90,5 31 Ll (Soghl 515 op laaiis g GIS o5 YA

3 4zlge Glie yo ook IS Sl pog e 4l o
Seael Casods @bt (0 JSi)adbe edgaze
Cewd 4y lé g0 F cdalé andi e g0 5 cdalé 6,505l
Gle g 0,5 clale lien bgls aiss ofga GIS ;I ousl
slapdls @ by je e 5 0,5 cdale o YL a5 ol olis

Gomaiun o 5 was Jle 5l gile dlge g3l jog

>

et ¥ UK 3 dsn (Sl JS sl aibie (g
S5y 9 W Sl boas wdl (oo o Gl J ST adlae
30,8 asiee gl 0ged
Gan b deoan¥T Lldlen 5 Sogll jlzen byhs
97y slaiey (Fogll 5 acudld plil lojen 18U s
do 50 w08 pll STy sleaca olples (ol jo
Glial 3 L2 5 55 GBI e bybs 4t 5 ¥
bz 515 .casl oo ool lis adgs slacdle jo e

1 leoat,

L

&:lol >

L 1 Y-¥
v

cbale ol e bl go sl Y S

»z

e Glaial BB Lé 50 F cbile jliien bylas (515 anss O S

Y0 ke (Jol oylouds (sl 090

B b pansi ol dolilad


https://tkj.ssu.ac.ir/article-1-589-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-26 |

Byq

ohKos g 2 gaozxo cuuzw

Pl b oai VT Jiu8 ol (lased il ouléles cudls
YW

b g 08 chale (Sle Jlam g mSTas V Jgaz o
s8Il s Sleyds elnl 4 base cudga glacd LB
5 oslitul 5,50 Slge £53 IS Jome Comdae g,y Joiie
Jome po ool a8 S IS4y JpuS g9 5 5wl S e
SSlas g Blas o Gles co 4 aiies LYo alex 5l IS
LooyS azrgs (Jod slaog S cnl jo Jls 50,5 cdile (o
o> g Gileyeg D 09 S )0 alae o9 Vb 4y axg
ol sl IS caglsl F acis ) Lol> ases 5 (M5 axes
5 siie oS Sl Gl e a5 W3 5 (eeed il 05,8
dpe) O Oghee Slkdn 05 oolitul pwaige
5 Sluges Sbeldl I Glacgarme 55 pwsiee sla S
00,5 ploxil (gley 545 8

50,5 cbale ol o Lojis F 5 ¥ glaasd ow,p b
bls 09y Slgren andi g0 (pl o alize lg o JLe
ol DSl Olges auie g Sy 0 p9xadie Sl
il s sl 608 b (e )l pdiges (m laghy,
2,5 solaiul |5 laxe slga (Sogll

oo 399> b anslie Jold pgw po 09t 95 L ulid (o)
e by peized 9 AIHA dezlse andins 5 apzlse
Al ol Slgten hg, g0 a5 oy Lii GIS
a b e o 3blie SLILGIS 5 ot (g, iz 2
Gble o ol as Iayls o wilgy oo 550 olya sl
yS Oloy by S wnld g eog oS > Jb o Gilike
A8k Slezlye Copae lp sl RN S e
Lol ol Gogy ol el s 650 saxe Slllae
ol 5 lsn (Sogll asile e o ilisee sla Sol]
S5 g G5 eS (A) )losls JE sy 090 loo
58 ol 6L Uly 4 olg oo 1,536 slaaa> ;o GIS
Ngy Jelos 5 a4y wilide Sl wlie 05 oSy

S dansgi (26 Dl G b)) 5 @By (o

1Y L «Jgl oylosds cpicid 0,90

Sleo o ald clale liw s 5l g ol dxlllas o

5ol At ey 4y ae il g TS Blisl
5K b oz ;o (Sogll jlen bgls asiislse
Coglsl Sln O it e 56 0sES 39Sl mlio
cdale hawgio ol a3l 5 GIS jl eoliiwl b Mol Slaladl
cdadlas cpl )0 (69,8 ladiges glp slacisl LB Le 508
Gl oS 0pln caSeie Sk NPV Jolas
e a3l o aslllas cpl o e 5 05 cdale Sl
3 steline asdllas (Sl wi> o bl oo (TLV>3mg/m®)
ooV L agzlge yl5ee byl Ay o Cais
ay @lize mlo o (Jb pl b cwl sais plxil o plse
o a5 aslo s o plen slacou¥T L aglse oylie b))
s adgs anl 3 b ombio b asdllas opl o osel Cawsay
oads plowl addllae 4o (VONFaEL o Glotean Koo alie
0 S Glosw Caio o ol Kea 4 Golbabaie L
slaasly s glazal B Lé 5 05 b o5 azlse
S VYY-VYAIAR Mg/MPesgame j3 A5 1S sodes alises
Coio @l sloasly o aF Jab anlllas mls L a5
55V AY-YVVY MEIM3 osgame 15 5 5 alnil o525
aS Kvhpayy aslas olul 5 ozen (VO)Zuils Sloean
N T P R e RS
oyl oy Il 45 5 OY/YEY MEIM’ Canio ol o oles
Sl iz clale oyl a8 wel cassay YYNOA mgim® oo
Ol oo ACGIH Ly ous apogs o lasbinl o> clale
30 Cako cpl jo L g 08 cdale 5 jge o Sledbl wix o
Slors Jto s glio o b o] dglie Wl s oo
Olosws Caro b 09 5SUl aris Jle 505 cdale as ols olas
Az lgi oo il oo eSO o 4 S g il
Ol St a0 lawgie Sy, b 0g uiSIl i 28 8

Lo g.,\.e‘_> R\ 9 ML’LSA o..\.uyT LJ 4.&}‘5.4 uo).bo 5o

U b pmass gole anbibas


https://tkj.ssu.ac.ir/article-1-589-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-26 |

eyl 98,5 51 (b (SogIT 315 o laaiis g GIS o, Fe

Sboe 2 GIS JJRley &8 Jo )0 g boasdi o) sl
g Slazee il by canl onls Ly oadly olaisxe
Fdly 9 s CokeS b loaid olgige dolliwn] Coxdge
Slodiyns o5 o5 aloay (izas padl 4B ot o
s S5 595 rlse i) o s ezl (g3

adlae cpl jo jle 5 08 cdale (2 S0he oSl 4 az il
a8 slzl il oo (TLV=3mEim’) e o> 5l i
el (65978 icanlin (omiis CbBli> gladsly 5 (owdigs
chle oSk Jaelr cldlae glailely ©yg50 (rizren
S e ST 1, mlio ,o GIS 5l esliwl b JLé 5 o5
ol 1y Ghey cnl Foe op)l5 Koo Sldllas j5 a5 jshailen
Slelge byl das 1o 1 5l eoliiwl oy oo Hlaias ailesls
Sapde g S 4 g 8 Gl Cullag e (e
5 stehin aallan 55 n Jl ) b sl o lyzrlse
ols lis asdlas pl (S ases ol 428 )55 plowl i ol
slagle; yo QLS a5 (Ll 6l Glgs o0 090t cnl 5l &5
oolitl aited IS Jgido 6)l5 ciliee slaylSe o ikises
9] Cawods sl Slezlge 0,50 10 1) (65 5xB0 gulis § Sges
ol (gl o pll slas S ojlail dallas (pl 0wz 2
lsicds Wlg o 45 34 ke olisS O jp0a; GIS (glaaiis
3500 leoged 5l solawl 00,5 slaeld dlie 0 Codgaze
Iy Glawslas JlB o wilgn canl Saw 3 Ll g5l Joe
ool e Jlaal alie og attie 4 4z b oagles olxy
oot plo 5 oolitul Glasl F5 e ol § Cato
5 am Slalllae gl (Sogl w58 end Sz Sile e
00,5 5o Slgiiay loadly (pl b avlie

References:

Sl 5l S lsiear Wlgi oo (93 0t (l aSSTL ol
WS B Cewy b 5 Sl (paate LS
oxged Solig jo (el el g (o pae S bl
03l olsl (pal 1 il o o pmaaiiis g o, F el
5 Fobel i Cax Wlgiee & (ny slasidsss |
s S SyeSpradl Al B Joged g Sl 580
ST culagy s coodles ol 5 oy il slacadl e
ab a5 cal Hldlss Sledbl i il Jae axel>
Ollse 5 Ol (LISslos g Gy Sl G O 02,8
(M) S ) 8 ax g 0590 59aS Cud g Ceblage
99,5 chale oSy o ot B W00 GIS (5,53
Ll orss Y Sl 35355 ) oolisial ol 51 e
o )8 g MousaVi Lawgs ool ploxl aslllas jo aiS
ol 5l Sl oo gy i slad,> cunlags o GIS
5 l9n (Sogll J5S cenl oads 4z ol @ dllie ol 50 a5
anlllas o (V)ow! Jas slooasVT L ag>lge (6 )lo paiis
5 Sye Sogl alb » GIS () Ksa 3 Mohammadpour
odds AN glaaids ] g5 285 sl slei zalS
lao Ghals 5 Jyo (ool ool Lol 5 4500 @ a5 s
Sl Fgo Sl ;0 GIS 0,5 aiw; (F)oslop e
apey 5 (Dadlior Sy bz 4 bgipo g 039 (00
sl a5 Baae oud gl ooy 2 (Sool]
sl g Sogfl G plad Jlow Jod o () Lo
alawlie (V) V)l 03g) 3,5 g oliile,S 40 lga (sldonssY]
&ly GIS 1 aslinl o)ls golive aslllae gn a5 Sl |
o dwslie 0 )lai 052y mlio o JLe g 05 cdale aslllas
il oo iy lSel aree el s Slalllae sl b asllae oy

28 Slaie phus | oolaiul dasllas ol slacssgame

1- Hazrati S, RezazadehAzari M, Sadeghi H, Rahimzadeh S, Mostaed N. Dust Concentrations in an Ardabil
Portland Cement Industry. J Ardabil Uni Med Sci. 2009; 9(4): 292-98.[persian]

1Y L «Jgl oylosds cpicid 0,90

U b pmass gole anbibas


https://tkj.ssu.ac.ir/article-1-589-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-26 |

B ohKos g 2 gaozxo cuuzw

2- Khoramzadh MR, Ghlamnya R, Rzazadhazry M, Mansour M. Evaluate workplace air, dust and its effect on
pulmonary function of workers in a modern cement factory. Cement Ind Magazine 2002; 72(7): 445-56.
[persian]

3- International Labour Organization (ILO): Kluwer Law International; 2011.

4- Majdi M, Rafeemanesh E, Ehteshamfa S, Fahool MJ, Masoodi S. Analyzing occupational lung disease
among turquoise miners. Iran Occupational Health J 2009; 6(2): 31-7.[persian]

5- Maisonneuve N, Stevens M, Niessen ME, Steels L. NoiseTube: Measuring and mapping noise pollution with
mobile phones. Information Techno Environ Engineering 2009 pp. 215-28.

6- Mohammadpour H, Najarkola SAM, Jalali M, Hosseini A. GIS-Based Noise and Hearing Loss Screening in
Publishing Factory. Health Scope 2013; 2(3): 156-61.

7- MoussaviNajarkola SA, Mirzaei R. The Role of GIS in Occupational Health Practice: A New Approach.
Health Scope 2013; 2(3): 116-8.

8- Atashnafas M, Atashnafas E. Application of GIS and comprehensive map of the country in the field of health.
Uni Med Sci Islamic Repub Iran 2011; 8(4): 305-13. [persian]

9- Jafari H, Hassanpour S, Rahili KHorasani L, Pourahmad A. The application of geographical information
system (GIS) in site selection and space place analyzes pollution and air pollution sources in the big city of
Kermanshah. Environ Studies 2014; 40(1): 51-64. [persian]

10- Ranjbar A, Shakeri M. Using the capabilities of GIS (GIS) in the management of air pollution in the city of
Tabriz. Geomatics 85: National Cartographic Center; 2007. [persian]

11- Golmohammadi R. Noise and Vibration Engineering. 3rd ed. Hamedan: Student Publications; 2008.

12- Mékinen M, Kangas J, Kalliokoski P. Applicability of homogeneous exposure groups for exposure assessment
in the chemical industry. Inter archives occupational environ health 2000; 73(7): 471-78.

13- NIOSH. NIOSH Manual of Analytical Methods (NMAM). 4th ed. US: Department of Health and Human
Services Public Health Service; 1994

14- Association AIHA. Hygienic guide series: American Industrial Hygiene Association; 1969.

15- Golbabaie F, Faghihi Zarandi A, Ebrahim Nejad P, Banshy M, Mohseni Tklv H, Shukri A, et al.
Assessment of occupational exposure to the respirable fraction of cement dust and crystalline silica. Modern
Rehabilitation. 2012;2(3):17-28. [persian]

16- Kvhpayy A, Golbabai F, Shah Taheri SD, Nikpey A, Farzinnia B. Evaluation of the health effects of
aerosols on workers at a tile factory. Qom Uni Med Sci J 2008; 2(2): 43-8. [persian]

WA s Jal o ko «ppiuiad 590 S b saass sole aobiliad


https://tkj.ssu.ac.ir/article-1-589-en.html

[ Downloaded from tkj.ssu.ac.ir on 2024-11-26 |

sl 98,5 51 (b (ST 31y o sloainis g GIS o p,l5 FY

Application of GIS and Alignment Maps of Dust Pollution in the Workplace
in Order to Evaluate the Inhalation Exposures

Mohammadi Kaji S(Msc)l, Zare Sakhvidi MJ(PhD)Z*, Barkhordari A(PhD)3, Mostaghaci M(MD)4, Zare
Sakhvidi F(Msc)s, Ghorbani R(Msc)e, Soltani Gerdefaramarzi R(Msc)7

125 Shahid Sadoughi University of Medical Sciences, Yazd, Iran

3 Department of Occupational Health, Faculty of Health, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

4 Department of Occupational Medicine, Faculty of Medicine, Shahid Sadoughi University of Medical Sciences, Yazd, Iran
® Islamic Azad University of Yazd, Iran

" Industrial Diseases Research Center, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Received: 29/11/2014 accepted: 17/02/2015
Abstract

Introduction: Inhalation exposure to dust is one of the most common adverse environmental factors that can
have adverse effect on the health of employees. In this study, dust inhalation exposure of workers with different
methods as well as GIS was investigated.

Methods: An analytical cross-sectional study was performed on the sample size based on results of
homogeneous exposure groups (SEG). Environmental and personal exposure assessments were performed
according to standard methods and personal and environmental sampling. The collected data were analyzed
based on American industrial hygiene association (AIHA), and then analyzed by using GIS software for
mapping the distribution.

Results: The average dust exposure by each individual among the workers within homogeneous exposure
groups was 8.61 mg/m®. The highest exposure by each individual was 21.13 mg/m3 that belonged to pulverizer
operator and the lowest was 1.97 mg/m3, which was belonged to fine wire operator. The lowest environment
concentration was observed in the cutting salon (0.05 mg/m?), and the highest values found in powder salon (22
mg/m°®). Exposure management based on AIHA methods showed that the powder, packing and preparation
sections have the highest concentration, and cutting section has the lowest values. Exposure management based
on GIS techniques showed higher number of at risk employees in comparison with common strategies.

Conclusion: Use of SEG practices in combination with GIS can enhance the quality of respiratory exposure
assessment in occupational environments. GIS plays an important role in the screening of air pollution in the
working environment by providing a set of services including the possibility of classification into different
areas and creating a report based on the map.
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