[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

[ DOI: 10.18502/tKj.v17i3.20029 ]

Occupational Medicine Quarterly Journal S5 b paass gele dalilad

Vol. 17, No. 3, Autumn 2025 S,‘,%_‘fﬁi cé%;;'%-, YEF 500 & o)leds Y 090
Pages:52-61: ,;&;5}1 OV-#\ :axio

Sl 33y ) i dg21g0 LB (51 3 g S ko
Sl A0 (w3 3 Sl O pgxi g T (b y oS

Y = e .
TS S GBS 1y
odLS>

(et Slezlye el 5 Cul 039y Cunio )0 2y grwg ooliial 3590 J5 Jlo Voo v Sl g Canl e dligy )3 (o (5318 o idaiie
Fom slasl s b ptaes (ooled (59, O DL @ 295 b oceslond Jlez B I (65l 50 (sogee Cuadl OMSEe j9 0 5 0L
i) 5 oo e ] o 23 8 Shas PS5 55l 8 Shas 3 L o5 i il (Sl o Sles ials alox

o s oDl S5 5 ChBliz slo (hg ) lelid LS g 02310 e LIS 50 @y (o0 e 0l slao 0

2 E5e)y ol bl sgie ;o Gl I8 o VFY BAFY Glo Jlo o slalslos addlas S & jg0 4y adlllas ol i gy s,y
5090 Ganl B b it jsb 4 4 0y A3 )5 alisee slo idu o515 Jolis anlllas 5,50 Coumex 0l alxil 550 YV (53,
sl olge £95 podd alax 51 5,15 slaanTd § )5 lase jo (goorie Ol w@alllae (pl o vy wled o Ol3ls g Sasy,
gl b o ploxil (o) 9 sl 0035 sl drog co o (sl o)90 S35 (53,8 bilin Dliagan Sl oolitiul cayged piaens (5l

ol 1alS LS (oo g o

5l oS (gy5b a4y ccanl ool oS 1y LTS e g a5 lolias job 4y ol S OB aS ols lid bl plis
Bl Grals alslae 5l e i sws 10 0,59, S0 VOIAY & alslose 5l L8 o) o 10 0,575 0 YEIOF 51 oo oy b

20 u‘*"’K |) Q‘)f)lfg).w SO @Ewkgjjé.o”bd.; J.t‘s.s‘sa Lg)lSLngJaﬁ:m)o gs"““"@}gs‘awuy"“ :6)';4’.‘..“3

(g~ Ls L_A"“"' u,uLoa ‘LSIaﬁ"u Y PSRV S s ol @Ia.u ‘sdtlf le.bo}b

Oyl Sguben 2o Sy pole SIS ¢ S 3y 23Sl IS b jauaseio'

Ol 0l pgs Ol ) Sl 3y pole o8l ¢ Sl 3y 2355 IS b 09,8l sbiaal "
neginkassiri@gmail.com : g xSl Camy s PYAFY < W1V + : kol (il (U ghummo d3immy 33) 3
L A A NSV Y YL VEW/V/PY 228l )5 )b

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i3.20029
https://tkj.ssu.ac.ir/article-1-1358-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

[ DOI: 10.18502/tKj.v17i3.20029 ]

SKen g B, a5 BOY

SeolS gly (glos S Sloludl alnds ams wz o
O el oal plxl Cagy b 0 Gy b agelse
(Sleitle o, (i 5l o Bl (Jle sz
oz 5l @l3e dlge slabgd 5 (LaSAY slaptu
i L5 palS 4 b i3 ol (V) wileoss laladl oyl
el 00l e geges Coex ;0 (455 oy gl
odsxio YL Ho 4d% g Cdle o Sldlas slaosls
VWA 5l b9 oy phw ke a5 aas o lis
P95 YIA 4 NAYZ Lo oy g )3 0,55 S
15 08) cool aly 2als 132) Lo o i ws o
@ 09> e gl slp Jed S gl laibiul s
2 5950 YO 5l yeS sl il aidly 2alS (o 5,0
P eSS Vel S 4 VA0 L e i s
e gl S Jl Gl b VAR L e i s
OSoe (i gd 50 p,55,500 Vo 5l XaS) Joub )50
b slp (Ghls g abl 9> 5l G e jeie Zol
OANY) S slow|

Olzmed i b (id agrle dacd i (ol 092g L
mlio ;0 oy 4 ul oaile (b (Sblag Gl S
5 4t g sl g b g5l 8Lk 5 adgs wibe
5 Cods 3T (V) Ll s olond mlio 5 Sl s
5 dle oinlejl olen a4 (HSE)Liku » (oo
sle 1y 05> ledised (s, ssb a4 (HSL) el
sl Sl 5 wiS o Jolod o mhae Sl
SRl sl o e bl (Sojslen
l omslSsen 2alS 5 (ZPP) Sy (o yedysnsisn
FSE g 0 o 092y &S Dz WS (o (o)
(Vo)) oS o0 e 1y sl gen

ol glasyaly byl g owyp addllae (pl Sus
adllas ol el 6,5 ladams 13 oy sy pelans
azlye (ol gl calidee DS (caZu Sl (o) 2
o a5 0 osalive 5 4315, LS e 0 oy b
el 00l 1S (6 lolire O jguay al s 3l am Oy
Gl sl i slasyaly szl g S Gelul Gl
5 OS5 Cwdle I cblis gl (oo oy
Sr9ro 2y b (b 4zlge poins slatlle L abilie

CCBY-NC4.0

doddo

3 03k ek 4 a5l pen B SG oy
adgi yo ol Glizl 5l (o 0ed oo ool Cais
o bl Ll 5 5981 e dag sl
slo 5 Jls GLEL ()) caslagegs
2 oo ssb i Jolive 5 59351 ool (s3lus L
Ol ay G Jds e a5 g W55l0 18 i (2 %0
l-a-'ﬁ-' Slgs oo oy (F-F) dited plcaml ] Las
Gl o5 4 (o Gt 5 Lasl (oole
F95e B g el el (oras (Sl Gl
SIBN Gy b Caogomnn (Y-0) aro (1,8 50 co |,
o0, Slae ol dez 3l o)l Cde 5 gouxie
SIS g 59l oo 2l g YL (9> JLad ( 25ls
O oomb glacdile o gm (A T) el
5 oS b n g 958 (ras Slagel Sl Wi
(A) 8,135, J“"L’ = Ol yely slopingw
onds ai3lid S Gy o Sl oG boyd
holb e Sy plyie 458 Gl Voo Jlo jo 9 ol
Slagios el il gy ladl sl Jlozs!
L oag>loe OV ) ganaslb (IARC) (b,
2 s o Sles oS el wilgie Jné o
(WJudo e @ Likn 50 LOF-YY) 0l ley Job
ook 4 VA Lo 5l e )3 e 58S ) e
oy Sty psh (b 0 a5 SIS cble>
dot Juld Olyye ol () 0l ool padd ilws
s il 4 e Col (Kon 45 sl lacolad
Sl (Sop D)l 5 995 Cwgy ik 5l oy S32 L
So9re 1 o Jlogne gobe e o IS
(\O) \))’L».:‘sa
2 O 09 o el slee las i
o o 5 ol 0sd pelats wlidpms glosls Lol
2 eSS P Jl oy sl by e ol
Fedewd 33 059,50 B0 sz OIS sl oms
s 50 59,5 Vo (sl e 5o OB sl
05> Sged Sl Jols ol (Vo) Cawl ool s
3 ol rine loolStaleg] 5 o s (s 5l
0 e gl e elul  lag S ejlail (WS 3
O )l yiie s VY B Yy


http://dx.doi.org/10.18502/tkj.v17i3.20029
https://tkj.ssu.ac.ir/article-1-1358-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

[ DOI: 10.18502/tKj.v17i3.20029 ]

B of

Oy b (id a2lpe Jal5 lp (Silag SHlae

Cupde 237 Oige & ks Ll oses
oeals Sogdl b I 515 apalee ol Cow b wsas
b

2 sisel SO i glizaal S sl
G S, Wy o glad e cllag g (gl A
slo)Sal, g Shlas 5550 0 Jiwy 2BTL s 155,
b Gl g Sy

s eialeye G sl s (SlopTums
e s Slp el (S JUE 5 oud i lle
o el

5 e eelS ool sarl)y 9 Sl gladiey
oBotws )b 5l @iz jo o b Sl B 4 )
ol s i Sz el carge Wil oo 3155
Oy iz Gl 53,5 Sgdue G5k 5l (Saxe olse
SN Bkl S e g xSslr o ol 55
O 3l e @5 Rl 4 a8 g e £ el
Jds a4 pgar 4 C by (YY) QS o SaS
488 Gl 5 obul g o b gad al j0 095 Sl
el P g o @30 (B)l95 i Boib 5l (S,
2i mals o Sl pendS 5l L oS 5d ioren
QO & 9y5 GRS Bayb 5l g o)l i G
(TV)AS o SaS 3 peo 11 L allio

Loy oS,8 glelis,l5 o)y cos ol ol
A5 yetns Oyg0 4 g WS Ll Jw (5 S0
e gl Gl 5 bl g bwias b5l
gl aslol ;o @S 18 s 550 SIS (o
alslae 51 8 alaglesl (bl lol 2 s (g0
ol 00l qwyp ad3lae lax ol ¥ g

ool SPSS 26 381 o5 5l olitul b (g Le] (sl jull]
o3e3] 3l sl Szl g Sk dglie jsliie o
093l 3 a5 slaools amlie jlaie 4 5 Jitus (S
Sl mis Crizmes b eslinl Sl IS L
L oS loesls 5 aoys 5 ol ull L ool
b ol e Byl aSilee 5l eolizad

5 JS O o o s Dl aslllas
D90 ST Jolds digad 0,5 cuy |y OMSas 5l o
YEOY alslae I L o wpe mho oeSilas
95w MAR Jlwe Szl b i ows 5o 055,50

CCBY-NC4.0

IR 089

b gldtlas adllhs S Djge 4 asdlas
il e o G5 o VEAY B VECY gls L
S50 Lumaz A plwll SV (69 2 592, Gl
oS 29 IS Galizes glaise o,S5,5 Lol aalllas
3l o5y, g ogd slaan] B b padiis j5b 4
olas Oyge 4 050 VN Ll o 5l g wiog wles
e 1o (godmine Ol dalllae ol jo asal ol
o 2y g B ol olxil )5 lasnl b g )
N0g 2 Tt d Ol cnl il SRelS (S

Slge 5l b (Fogdl pals jslie a4 s ol bl
W8S D90 adyl

Jolis Sy g 5 a5n, oF,5 Hlaisle jo Ol puss
i A sga 4y s ¥ 5 ol lazsle glisl iyl
Sl 33l 5 sllgms & o 5| Chiies S s
Ol plo 5 ooy olaad falidl b (egos 905
b plool apline

GRS ONSe plnn (ghBge Aigld e (55l
Lj Y las! 9 KW J.n.».».a olf)ls )l o9 @ u;“"’?“’
B 3l a losoYT cad b 51 B oS sslea
SlroysS (xdge Mgl e e S9b (6 gl
PS8l g 298

Sy prate  glaasS 60,8 bl Q‘M
A5 ol B o9 Jrwp 08 blis Sl o)l
5 e D90 SrSslr sand Sl (Sl L
Slogbigal 5 ab plnl 50 Cbli> Dlis (els
ooy Jrwp 4 Sliss 3l pusro colatul 5,0 0 p3Y
5 00,95 LIS lame j8 faweldl § 48,95 Cacgien
eyas 0wy g ob gaien HI5 lase jo yaselsl
B g g W oold (bigel Jes cpl Ol las
Dygo & Jy o s 1oy gl gloygd S5
@l Blge g wd S g spSeslal leygs
o haw alS g oy Sl ol 5o eaiiS SS
@b oy gl oS Ly iy glml g Jlid
Hal Jiie ozl ple 4 gogue oley b oasils


http://dx.doi.org/10.18502/tkj.v17i3.20029
https://tkj.ssu.ac.ir/article-1-1358-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

[ DOI: 10.18502/tKj.v17i3.20029 ]

SKen g B, a5 B0

033 s 2o s s (g lobine (s 82
o g 8 polie o (Paired t-test) >q; &
& oylel a5 slo lis eel cpl @l plodl adsla
L plp (p-value) Jla>l Jlade g owl cows 4 0/00
Sl 100 gl gxe maw | yiaS A5 ogy oo e oY
oo oy gl (8l &5 s e pliS a0l

Ll az g8 LB (g loliae jobo 4y VS lae 5l

allae 5l an g JS

Oy gl pSle (IS 5l g (g 5
Szl g 8l pals il pws 50 059,500 VOIAY &
Rl (nl ey s )0 0 )5950e BVA 4 jlns
50 oad bl ISl casw il eaumslis ol
gy Slialojl sl (S ooy oy s 2alS
sl Ohlem Cuzr 38 S 5 o) blon (09>

el 00l A4S Y ojles Jgaz o ol bl aS ol

ey g dglie N Joox

P Value Glre Bl=il) (. Sile

ofeseeyY YE/OV (AAR)
VOIAY (BIVA)

(Rg/dL)alslas 51 )3 (o o mla
(g/dL)als s 51 as (oo pos 0 oo xlas

) S ansls 5 o elnil anllias b Lo allas
Jolss sonlie OMSIae  jo aS 0ed o duslie ¢ joxd
S oty et 5 S Gl osel
28 plnil G b agzlye (ol jolaie 4 5 4 Sas
oM Cue )...;L, adlas 90,0 iz ,e (YY)
L Lo aalllas Lol ciols ()Lt | oy o yor grbas il
Gl srrge @l Sl gladd g s b
odd oy p VL diged pn> o3l aalllae o 1508
Oloie 4 Wladly it wles a5 SIS Laid
1Ss adlhe 5 losd wyy Slllas g8
Olzmiane bawgs 15 Bg B pdy pae wiile ola Al
G;Ail leaog Jul5 glyal pac o YL oy zhw b
Sogy b adlas 0 a5 Jb o wcails vexg
Solos (rals 4 e Olae oS cole) g (s

PO (0 e 2 el
S b (Jrd aglpe pall Coeal ety Slalllae
s §f eblis gl ail Kty slospl 2l g,z g
ol SalS Glaaag I (S ails a5
STl oy b agzle 5 IS )98 Bi> aalllan
2 eSS Yo oV 4 )by Wl o9 o e
win ¥ alols ;o Jlge Slalesl 59 STL oy i oo
el 2 pSe S Ve 5l 3L 2l ) o e
SR e RSelr el a4 50y, cnl wes i
Sy b opglhe agzlee 5l LB6 Sedle Sae Yok
o> San kbl gl a5 SIS e o
WS L YU e i adS bl anle st

CCBY-NC4.0

Iom e o g G (Ses o
Slolizs 5 (698 Cuite (S a5 0l lis Sl
(T=21Y*) 3,5 0529 >l 51 L8 copm oy o b
w0ad plosl OMSTae aS s oo lid gl ISyl 4
Qs Slapians Slodse 9 I Le Sl Jold
gl 205 e b g0, bli> Sl s
5o ol ol b cwl ails oI ST o e
ey Consl 5 SBle el Sy o s
SV Sy bo)l5 sladlame )5 bl (njlee

ilboo oy b agzlse

Son

ol e M3 lae ey il sy 4 il anlllae
cllis Szt 5l ooliiul istd (Sl S5z
o 2y g (Rl p I e Slpds g 60,8
sob 4 Ol cpl aS sl las ol .csleyy LSS
el 0315 LIS 1) 5,15 oyt oyt gelans (2 ylolins
VEOF 5l o o v oSl &5 5k 4
VOAE & alslas 5 8 ol ws 5o p)TsSee
ol il mals Al lae Sl e il (pws 5o 055,50
Wb ool 2y S ool b5 llae als
GlS s oad all SMSlae cadu il sasmslis
Snl p laatdly ol el IS (gopm e han
5 sheme OBl l eolawl g il (pslee cole,
Sy b zlae (Vb Sian, L)l sladarme 0 6058

LS e oS


http://dx.doi.org/10.18502/tkj.v17i3.20029
https://tkj.ssu.ac.ir/article-1-1358-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

[ DOI: 10.18502/tKj.v17i3.20029 ]

B os

Oy b (id a2lpe Jal5 lp (Silag SHlae

O E95 4 azg5 « SPHERLaslas g3 bl 51 S
Ol el oy b agzlge @ 51 slagaly jo (90,8
Sliaa ccmwbio g5 5l oolaiwl aS ol ylis axlas
Ol Wlg e Koy plaie sl g «s,8 cblax
Caodl p e dadllas o a8, S sla o3l il b aliv
AT0) 33 05T potne iy 5 44y 2 ke

Oy g i3l ax 51 as" ols Les SPHERL gl
o ol Wl sl ley csdS L s>
O 5o lelime jsb 4y (55 JLid 5 alds o Slee
3 eolawl Jds a4y cul (Ko lraidl () 0is somlice
S @y b agle 38 Cu e g bl Sl
ol 08,5 (6T gl s ilagy O 9y 5l A
3ol a5 ol las SPHERL aslllas opuzon
L id sy Balyd s sl 5l e oSS
el 5 Gl s & WS cal S wsbies
(V0) adl oz Lol il 4 So5elgn 5

90 ,» SPHERL dslllas 5 Lo sloadl (IS job o
alos> )1 ‘d.J‘).».iM tSL"”d}J‘)J-‘*" aS X ol
Ol g eg0,8 cblas Glppsd 5l eolaiwl cyged oo
Sy ghe 0 zy BB el 4wl e el
o)y G5, 4 i5u BT g pglae (b5l b ol an
Qilgd oo (89,8 Cublage Suley Coenl § oy Sl
Slp S bl ooy olhls palS o sege i
A.QD-‘SA 63“4 s_im.:) L: é)L..c as ‘59"‘"(5" 4.,...09.: ‘GMT
oolitnl (spgal> b 4 laglal cnl jleopm b
4zlye J5S lp el slacalbn 5w
5 Ol ol llyd s 4 B anled 2l oy b
(TF) S S8 Sl Ol s als

A e dad agzlge lien Jy ol auily elS
2l plzes e b (2l s bugle slaciagens
20 o a5 A5, 18 ol slaanT B b ooy wles
alox 5l Jelins 51 oolews o LS o)l ais Lyl
(5L B3k g adgi 9095 A pren 9055 LSge
5 o ST adg i 098 5 gl o) e

CCBY-NC4.0

Aoyl WS Wald 1) agalae Ollas wilgs o a5 cac
(3) o9 o0
o b e il Jols w18y slas il
5 )8 Cblage 5 i S See (09> 0
ool agzlse 1alS sl 0)lyd IS (hssel
VOB Y G 09 o ghe o GISE Gln
oSy oot il plol 5l i s 5 0,55 S
P eSS Ve e ST 3900 drog
Bhor 26 Lo ole il byl i s
YU o gras b sladasms ,o a8 SIS, sl (YY)
asle 69,8 sbla> Sleladl 05 oo dnogi (S oo IS
Soete b ol o slablne Sip 5 Suls 5l osliul
b oogd ad S e aoe glo]yus Ko g sy
(VF) sy Pola o )5 Lanes )3 0y o
5 sl Somel p pimes SV (nl gladioy
sloly 9 @ Sl o)l G154 pas el
al)l Jols cpl aiS o ST agalee 5l 6Kt
gz 3 amo ooliiul ogms 0ylys eds Sl
SrSolr lp 63 cllae slaghy) (sop cbli>
Slacabew sbul 5 )8 Jow 5l ) 4 o Jlid
LIl )l agzlse oS gl el oS
Mlgiee OIS Cdle byl g plate (2l L olyen
azlye b Lo Sllage Os 5l 655e sob &
5 Foml 6 beme 5 a8 S5l o b RS
0) asles sl 1515 sl 65l
SPHERL (Study for Promotion of axdlas ;o
o555 w,» 4 asHealth in Recycling Lead)
WSy e 8L e jo sadplaseisl oo
Gl oad azg golie Dl 4 0wl
Gy oyt 4 45 Cel Jsb adlllas SGSPHERL
5 4Sbn e b agzlee jlan g B3 0155 cwdle
wlS 5 Slae 5 )lad aile Gialy ol (sl s
5 FoLd 0 Sdee (Bgpe (8 B35 (oras Slelas
ol gl oo )8 solainl o cac Colus Cop
FYY 5 S o5 o ChlE Sile walllas
VI adlae g9l 3 il ows po 0)5950e
oRIB o S o e 0 eSS
A EN


http://dx.doi.org/10.18502/tkj.v17i3.20029
https://tkj.ssu.ac.ir/article-1-1358-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

[ DOI: 10.18502/tKj.v17i3.20029 ]

SKen 9 B, 1n; B0V

9 Qbf)lf Codlw B oS Lg)'l.woolﬁ.; 6)15 Lgl.m.la,a;u
() 040 Laa> g Ll sleeslgils

S 5 4
sdilage g i Ml oS oy lis Lol asdllas
P LSLQW-:-‘**-.‘!-“" g alos> )“ ‘6)15 LSLQJaﬁm 50
slanl Aol 5 69,8 cbla> Slgas 5l eolail
O o e che 50 seba Wi e s
soba OB lae ol a5 ol lis mls wes als |
ol Nl a5 0l i ows 3 0,595 VO/AY
Sl G155 ol | cblas o Slaladl ! (oYL
Aoz 5l puinn Slalas b Ll jon Lo slaaidly o} ga
sl oSt cmlio ple ,s alie Slallas § SPHERL
ol Jael 5 pshae pisel colize il 45
horm b agzlee 5l (20 Sl Wil oo 4l Kty

WS S8 L8 Ceodls dgap 4 g a0 ialS

b agzlye 20l 0 azg BB slacd i S99 b
oby sl w2 e ()5 slole )3 oy
Lo axlllae 5,15 892 arwgs Jl> ,0 slo,585 10 ofsga
SG sl de il ol b allie gl a8 aes o LS
slaghyy dgre polie b ol &5 gl 550,
Soigel g e cbli> Sligas 5l eola (Sxio
Oled gl all co (69,0 sl 1S & 00 S
sk 5 opm b azlee JyS lp FailpSis
4 Wl oo oged (i lolid slp it Slisiow
lize plio ;0 QLS (Gl g (il Lulid oo
Slgre 4y Wilgs so aslllas oyl ol ol o 08 S
Loagzlye YL Sy b mlio plo Gln Joo S0
sl g Sadles Sl 4y 5 355 18 eoliitul 3550 e
chled SIS (65500 S maw jo Jad

axdllae slacadgase

Bgad o> A Glg oo axdllas ) slbosgass
o Ll G YY) eSS 15 oS bies slaw 5 Sgaome
(e 200 oo oS 1) il peesd ol a5 5 S
Ol (Ml Sl awslio gl S 09,8 Sgu
ol 03,5 sgaza |y pladl o Lisy 55l g8s blacl
(ol OIS cole, o 608 ooy wile Jlge

CCBY-NC4.0

e 38 S5 g Sl oly (S it mlio
oo @ ryeiS Gl il 5o (VF) aies jlas
S by, dep g Al sla S @by
SaS e b Gl Congone £900 (B 4 S0
Ol g b )0 Gloyslas jo (Jl cnl b el 005
oxile Sk Sy Jane o Djgo 4 plizes [Sie
5 Sls e W G b (Jis aglye 1) o
ol 3h Sl Gl s oS0 g el i
V) 55 e plol loag e

Sl )5 5 anwgi Jlo 0 mlio b alayess 5o
Sl g Jliw adgs wiile (oo )3 ohga (S
Wy plol Wl o 50sS 5 b5 Lawg el oS
O el i Sl ©pe b D agzlse s
9313 3929 (S5 9,1 e (o5 Dol da b
WS (0 By (o yxe 5 el pd polods (S0gS
Sl 3 05194 deolS )5 51 (gl &S CunBly ol (YY)
loails 9 5 (gom) e Sjgody (S M 5 Sl jalse
i dgzlye EOS 45 35 e el (g o o0l
258 b analx )5 Fes S Sl SMSe &
Se Jilo (S35 50 el (pl oS Slej o5iga
S5 el 4 Ll 4 gaog0 ol (A) Wigd oo plx]
WIS o il 5 dmsly sager Cuodlw 4y aShy ol
b @ IS sl @bl (G2l @ o n;
a5 S (oo Salp 505k (U5 5 G09S g ot Jaiie
ghe 55 o Ml O & e Wl o
oeolS gl oS wes o plas el pl Logd asel>
& b alSin gl i b azlye Ol
5 SN sbhme p asl ()5 glalze 5 LS
(F) 2igh 35 yete galg

Syt oo b (Jid agzlge Sl Sge alS (ol
OS5 Goisel 5 (2T Ghalidl it ks 5 by
5 oolital sl (5505 53,5 iblis Slaladl gl 2] 5
bose ilulaz 5 canlin ay545 069,8 Cblis g
S ol als 4 Wlgiee (Sw; b IS
5 oIS Cwlas a5 090 o0 dpogi iored WS
b oagxlye JyuS jsbie @ anwgs Jlo jo slaysas
Sloaslyy g wuS 12l ) (o 5al e il oy
5 amlr 0 1) eSSl 5 sl


http://dx.doi.org/10.18502/tkj.v17i3.20029
https://tkj.ssu.ac.ir/article-1-1358-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

[ DOI: 10.18502/tKj.v17i3.20029 ]

B oA

Oy b (id a2lpe Jal5 lp (Silag SHlae

Sy gilopal g g Gimghy (ol plxil laal &y 0
slolenl, 5 6 ) Ken 898 nay el o1 Gl 3Y
ally cage i dslllas cpl ot o Leﬂ saass

&lie ;o o)les
s 3155 50 Jb o)l w8 dlae opl (Bacag g

b ol>

Rl LIS b Sliis 35 e lis ol Jlo ol
N a L Sl b a5 cl ! (S5 psle
sl 02iles, o 4 1, TEYRA-YAY

N ollasde

5 IRIUMS.REC.1404.414 claoS | 3uios ol
cale, Jsol oubul 5 IRCT20240414061486N2
g Codlw I cbblas S5 ols, (Sl cul S
aallas ol jo ol oads oy BasSes 5
(525 gl ybgy g Blasl o)ljs IS Sledlol llacl
o8l wlhais i3S g ool Sloyre  (prods
| 0 ch) od..\_SuS).w

Sy oeyas Slidx b S Job dlie )l
S L gl Sy ﬁﬁl“ Bidls I8 b cladss
4ok 4 allds Qlfo.;..‘.iy' Mb‘sz YFyaa-va-vy-1f-f
g ool Jlow dyxl ( ohb J>le aldS o & i
L Jiogh Jolie oolod ailosges (o) Kan allin (o,
90 @ g el 00l lDlJu‘ )5).4 U”‘ wLo.‘> 9 A_:)Ua.:
43|)‘ 6‘9.».700 é}l}‘ 9 (5'0'19 J.olf s.,\.».lﬁ.i.mdo o\.\.l.mg's.s

...\J)‘b oA.e‘_c).gb IR

References

DAL IS0 s Al ge oy (Jrdpd plie
ouds ploxil oligS (Sloj 03l )0 5 allaw 5l oy (65
ool s Cewd o Saeasly Ol 1 Sledbl 4
9 J.M:L‘ aslas ).v‘ SOy (P C_la‘u 6)50)‘;.\4‘ oo
9 039 Soielom o el p adllhe 35,3 (ol o
OIS Bl g Sy, oSles p Ol x> S5

Slolgday
oS 09l o0 Slpin oy b ad agzlye S gy
Ol OBl Djpe yo 5 plelid agzlse mlie
Silt 9 dgete wiile (owige la S Jloel Laigd
B e 10y e g 0,5 talS g aged e
cbli> Sl 3 ekiie solitul ol ke e
Ll ol 5 S Sie o Sule Joli 50,9
S aile 08 Cllag Caley g cnl (55958
5 6B Sded b Sl OB Ghed datws S
Beher drog Jre 50 I8 Wl 5l eslinul pae
9 o Oz o)lys IS peie Sbigel rizen
5 o o The 5 Gl xS sl
b gl OlS cule, g dayl Cod sy
G2l sln ol s el 5l L slalid Bras
Wb ol jo el e Sloladl o 5l G i
SrSan g reies 42l JAS &5 il dzy
Ol ogl plowl OB lae sisu 31 bl Cye Doy
3ol slcaw! 5l 655 jeb 4 e e Sleladl

WSS (6 (6,1 dame 5o o L g lge
S5 ol
Sliz i)l o) Ken g olox | pble 23w opl 5o

(o s e BT Clix g 0ol pas wasge Bl
S HSE 5 slad,> oy prme lolis)lS

CSLS 5 plen o oS S0,08 dleges

Nakata H, Nakayama SM, Yabe J, Muzandu K, Kataba A, Ikeda-Araki A, et al. Narrative review of
lead poisoning in humans caused by industrial activities and measures compatible with sustainable
industrial activities in Republic of Zambia. Science of The Total Environment. 2022;850:157833.

Chen X-J, Wang X, Meng S-J, Zhang L-J, Wu L, Cao F-Y, et al. Analysis of neurotransmitters
associated with neuropsychiatric status in workers following lead exposure. European Review for

Medical & Pharmacological Sciences. 2021; 2(25).

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i3.20029
https://tkj.ssu.ac.ir/article-1-1358-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

[ DOI: 10.18502/tKj.v17i3.20029 ]

SKen g B, a5 B0

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Yu Y-L, An D-W, Yang W-Y, Zhang D-Y, Martens DS, Nawrot TS, et al. Health risks related to
environmental and occupational lead exposure. Polish Heart Journal (Kardiologia Polska).
2025;83(2):48-138.

Mielke HW, Gonzales CR, Powell ET, Egendorf SP. Lead in air, soil, and blood: Pb poisoning in a
changing world. International Journal of Environmental Research and Public Health.
2022;19(15):9500.

Agustiningsih D, Sofyana M, Budiharjo S, Febriana SA, Nurokhmanti H, Suhartini S, et al. Reaction
Times among Batik Workers: the influence of gender and occupational lead exposure. International
Journal of Environmental Research and Public Health. 2021;18(23):12605.

Koski L, Tshoni UA, Olowoyo JO, Kobyana AS, Lion NG, Mugivhisa LL, et al. Occupational lead
exposure in gasoline station forecourt attendants and other occupations in relation to ALS
(amyotrophic lateral sclerosis) risk. medRxiv.

Namungu L, Mburu C, Were F. Evaluation of occupational lead exposure in informal work
environment in Kenya. Chemical Science International Journal. 2021;30(11):43-54

Oginawati K, Nathanael RJ, Chazanah N, Prabandari D, Basuki MF, Oclandhi B, et al. Occupational
lead exposure health risk assessment and heme biosynthesis: A study on batik artisans in
yogyakarta, Indonesia. Heliyon. 2023; (9),9.

Kosnett MJ, Wedeen RP, Rothenberg SJ, Hipkins KL, Materna BL, Schwartz BS, et al.
Recommendations for medical management of adult lead exposure. Environmental health
perspectives. 2007;115(3):463-71.

Morton J, Cotton R, Cocker J, Warren ND. Trends in blood lead levels in UK workers, 1995-2007.
Occupational and environmental medicine. 2010;67(9):590-5.

Cancer IAfRo. IARC monographs on the evaluation of carcinogenic risks to humans. IARC Sci
Publ. 2012;100:385.

Skerfving S, Nilsson U, Schitz A, Gerhardsson L. Biological monitoring of inorganic lead.
Scandinavian Journal of Work, Environment & Health. 1993.59,64-6.

Skerfving S, Gerhardsson L, Schitz A, Strémberg U .Lead—biological monitoring of exposure and

effects. The Journal of Trace Elements in Experimental Medicine: The Official Publication of the
International Society for Trace Element Research in Humans. 1998;11(2-3):289-301.
Schwartz BS, Lee B-K, Bandeen-Roche K, Stewart W, Bolla K, Links J, et al. Occupational lead

exposure and longitudinal decline in neurobehavioral test scores. Epidemiology. 2005;16(1):106-13
Sun C-C, Wong T-T, Hwang Y-H, Chao K-Y, Jee S-H, Wang J-D. Percutaneous absorption of
inorganic lead compounds. AIHA Journal. 2002;63(5):641-6.

Pirkle JL, Brody DJ, Gunter EW, Kramer RA, Paschal DC, Flegal KM, et al. The decline in blood
lead levels in the United States: the National Health and Nutrition Examination Surveys (NHANES).
Jama. 1994;272(4): 284-91.

Loghman-Adham M. Renal effects of environmental and occupational lead exposure. Environmental
health perspectives. 1997;105(9):928-39.

Mushak P. Perspective: defining lead as the premiere environmental health issue for children in
America: criteria and their quantitative application. Environmental Research. 1992;59(2):281-309
Tong S, Schirnding YEv, Prapamontol T. Environmental lead exposure: a public health problem of
global dimensions. Bulletin of the world health organization. 2000;78(9):1068-77.

Froom P, Kristal-Boneh E, Benbassat J, Ashkanazi R, Ribak J. Lead exposure in battery-factory
workers is not associated with anemia. Journal of occupational and environmental medicine.
1999;41(2):120-3.

Mumtaz S, Ali S, Khan R, Shakir HA, Tahir HM, Mumtaz S, et al. Therapeutic role of garlic and
vitamins C and E against toxicity induced by lead on various organs. Environmental Science and
Pollution Research. 2020;27(9):8953-64.

Gottesfeld P, Meltzer G, Costello S ,Greig J, Thurtle N, Bil K, et al. Declining blood lead levels

among small-scale miners participating in a safer mining pilot programme in Nigeria. Occupational
and environmental medicine. 2019;76(11):849-53.

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i3.20029
https://tkj.ssu.ac.ir/article-1-1358-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

[ DOI: 10.18502/tKj.v17i3.20029 ]

23.

24.

25.

26.

27.

#e g b it agaloe Lials sl idlage cMlae

Liang J, Cai J, Guo J, Mai J, Zhou L, Zhang J, et al. The lead burden of occupational lead-exposed
workers in Guangzhou, China: 2006-2019. Archives of Environmental & Occupational Health.
2022;77(5):403-12.

Yu Y-L, Yang W-Y, Hara A, Asayama K, Roels HA, Nawrot TS, et al. Public and occupational
health risks related to lead exposure updated according to present-day blood lead levels.
Hypertension Research. 2023;46(2):395-407.

Hara A, Gu Y-M, Petit T, Liu Y-P, Jacobs L, Zhang Z-Y, et al. Study for promotion of health in
recycling lead-rationale and design. Blood Pressure. 2015;24(3):147-57.

Yu Y-L, Thijs L, Saenen N, Melgarejo JD, Wei D-M, Yang W-Y, et al. Two-year neurocognitive
responses to first occupational lead exposure. Scandinavian Journal of Work, Environment &
Health. 2021;47)3:(233.

Srivastav A, Srivastav SK, Upadhyay RK. Physiological and behavioral effects of lead poisoning in
aquatic and marine animals: a review. World J Pharm Pharm Sci. 2024;13.

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i3.20029
https://tkj.ssu.ac.ir/article-1-1358-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2026-02-08 ]

[ DOI: 10.18502/tKj.v17i3.20029 ]

Sen 5 S6 5 1,05 BN

Health interventions to reduce occupational exposure to lead in the
production of water meters and branch equipment: an interventional
study

Kharghani Z*, Kassiri N3

! Department of Occupational Medicine, School of Medicine, Mashhad University of Medical Sciences,
Mashhad, Iran

2 Occupational Medicine Research Center, Iran University of Medical Sciences, Tehran, Iran

® Department of Occupational Medicine, School of Medicine, Iran University of Medical Sciences, Tehran, Iran

Abstract

Introduction: Lead is a toxic metal found in the earth's crust, which humans have extensively utilized
in industries for the past 7000 years, resulting in numerous occupational exposures and public health
problems worldwide. Considering its effects on all body systems and organs, such as impairing
cognitive function, increasing blood pressure, decreasing kidney function, this article, will evaluate
the strategies to reduce the serum lead levels among workers and seek to identify the most effective
methods for safeguard and improve occupational health.

Materials and Methods: This study was conducted as an interventional study in 1402-1403 at the
Talayeh Factory in Mashhad, Khorasan Razavi province, Iran. The study population included workers
from different factory departments who were directly involved with metal melting and casting
processes. In this study, several changes were made in the workplace and work processes, including
changing the type of raw materials, improving the ventilation system, utilizing personal protective
equipment, regular monitoring of lead levels, personnel transfers, and providing nutritional and
dietary recommendations to reduce the serum lead levels of the workers.

Results: The results showed that the mentioned interventions significantly reduced the serum lead
levels in workers, with the average serum lead level decreased from 24.56 micrograms per deciliter
before the intervention to 15.84 micrograms per deciliter following the intervention.

Conclusion: The present study showed that workplace and health interventions can effectively reduce
the serum lead levels of workers.

Keywords: Blood lead level, Environmental exposure, Lead exposure
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