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Study %
ID ES (95% Cl) Weight
Abdullahi (1994) ! —_—— 75.00 (64.92, 85.08) 3.51
Abdullahi (1994) : . 50.71 (49.57, 51.85) 3.74
Yartireh (2001) . : 35.30 (34.23, 36.37) 3.74
Yartireh (2001) . 1 19.70 (18.79, 20.61) 3.74
Bahrami (2002) - | 30.05 (27.98,32.12) 3.73
Pourmehr (2002) ! 37.98 (35.96, 40.00) 3.73
Pourmehr (2002) - ! 13.63 (12.57, 14.69) 3.74
Reyhani (2004) | 96.70 (88.97, 104.43) 3.60
Ayatollahi (2004) [ 59.42 (57.72,61.12) 3.73
Ayatollahi (2004) . 47.84 (46.14,49.54) 3.73
Ayatollahi (2004) . 46.77 (45.49, 48.05) 3.74
Ayatollahi (2004) - 36.14 (32.68, 39.60) 3.71
Shahrabi (2006) - — 67.20 (59.96, 74.44) 3.62
Shahrabi (2006) : —_— 62.60 (65.02, 70.18) 3.61
Tabrizizadeh (2006) . : 7.06 (5.93, 8.19) 3.74
Tabrizizadeh (2006) . 1 4.97 (4.57, 5.37) 3.74
Keramati (2006) - | 32.20 (29.35, 35.05) 3.72
Sadeghniat (2007) - 41.41 (38.28,44.54) 3.72
Aminipoor (2008) I 49.00 (46.93,51.07) 3.73
Malekirad (2008) ] 96.47 (88.61, 104.33) 3.60
Nemati (2010) - 36.10 (32.78,39.42) 3.71
Dehghannasiri (2011) -! 36.30 (33.79, 38.81) 3.73
Kianoush (2011) -0: 39.90 (36.61, 43.18) 3.72
Ghiasvand (2011) ° 43.31 (41.73,44.89) 3.73
Malekirad (2011) |- 52.00 (51.12,52.88) 3.74
Sadeghi (2012) - ! 7.59 (7.14, 8.04) 3.74
Fazli (2014) - 38.00 (34.46, 41.54) 3.71
Overall (I-squared = 99.9%, p = 0.000) 42.82 (35.15, 50.49) 100.00
NOTE: Weights are from random effects analysis !
T T
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Study %
1D ES (95% CI) Weight
Center :
Abdullahi (1994) i —_— 75.00 (64.92, 85.08) 3.51
Abdullahi (1994) | ® 50.71 (49.57, 51.85) 3.74
Pourmehr (2002) -! 37.98 (35.96, 40.00) 3.73
Pourmehr (2002) - i 13.63 (12.57. 14.69) 3.74
Reyhani (2004) ] —®— 96.70 (88.97, 104.43) 3.60
Ayatollahi (2004) H L2 59.42 (57.72, 61.12) 3.73
Ayatollahi (2004) |® 47.84 (46.14, 49.54) 3.73
Ayatollahi (2004) . 46.77 (45.49, 48.05) 3.74
Ayatollahi (2004) -, 36.14 (32.68, 39.60) 3.71
Shahrabi (2006) ] —— 67.20 (59.96, 74.44) 3.62
Shahrabi (2006) - —— 62.60 (55.02, 70.18) 3.61

zadeh (2006) - | 7.06 (5.93, 8.19) 3.74

zadeh (2006) - ! 4.97 (4.57, 5.37) 3.74
Sadeghniat (2007) - 41.41 (38.28, 44.54) 3.72
Aminipoor (2008) K J 49.00 (46.93, 51.07) 3.73
Malekirad (2008) i —&— 96.47 (88.61, 104.33) 3.60
Dehghannasiri (2011) - 36.30 (33.79, 38.81) 3.73
Ghiasvand (2011) * 43.31 (41.73, 44.89) 3.73
Malekirad (2011) | . 52.00 (51.12, 52.88) 3.74
Sadeghi (2012) - ] 7.59 (7.14, 8.04) 3.74
Fazli (2014) - 38.00 (34.46, 41.54) 3.71
Subtotal (I-squared = 99.9%, p = 0.000) b 45.92 (36.58, 55.27) 77.64

|
West :
Yartireh (2001) * 35.30 (34.23, 36.37) 3.74
Yartireh (2001) - | 19.70 (18.79, 20.61) 3.74
Bahrami (2002) * 30.05 (27.98, 32.12) 3.73
Subtotal (I-squared = 99.6%, p = 0.000) o: 28.34 (17.31, 39.37) 11.21
East :
Keramati (2006) - | 32.20 (29.35, 35.05) 3.72
Nemati (2010) - 36.10 (32.78, 39.42) 3.71
Kianoush (2011) - 39.90 (36.61, 43.18) 3.72
Subtotal (I-squared = 83.5%, p = 0.002) < 36.01 (31.53, 40.48) 11.15
. |
Overall (I-squared = 99.9%, p = 0.000) <> 42.82 (35.15, 50.49) 100.00
NOTE: Weights are from random effects analysis :
T I
-104 o 104

b o)y o buwg i« Solad Ol ST Joo (wlalp g (o bdl e Bblo S8 4 ()l 2] o551 53 85 @ pw cdilé (Sl F S
1) o Sdild pufilen (6580 Caodle .aBd oo (3L ) andllae y2 40 (G0 )3 A0 (Lol alold Lalas ol Job g ouo )3 ol 5w0 351
A2 0 lis Oldlae alds’ gl


https://journals.tums.ac.ir/jhsw/article-1-5464-fa.html

ABe) sls - )38 (2w OB - (Ilba As)s - Glalid ()3Sy e Wb — (S)s WL Jg)e5

Jab SUS a3 ()55 50 (498 e e Sl ¥ Jgur

[ Downloaded from journals.tums.ac.ir on 2024-10-05 ]

Sl TR0 olob! alols I Ggei oz bl olass Jas
£¥ OVIY-$FIA ¥V Ys Y NS e
£ Yo YO/F_OOY 29/4 V¥ ) il b mlio
WY - YSIA 29/4 \F- Y ol mlio
vvis #1140 9y YY- Y A
Yele0 YA-YY)) Vo ) R e
YO YEIY-YSIA Yo ) s o8 iV
Y5 YYIAY4)F VA \ s IS o
fo/a¥ \YIY_$¥/5 aqy v Y ol mls
YA YEI0-F 1/ b/ Yo ) ol SIS s
P S5 43 S 30 095 oy CBLE (eSSl Y Jpar

oSl 740 lab! Alols I’ Higal pon lalae sloss e
b IY YD Y 19/ arq X ol
YOIA VFIA D5 34/4 Y0 ¥ 55
Y4/ CSYYIE Ve FOA Y ol
YAA VYV VEY 34/A Yy Y oLiils 5
N YYIOASI ¥ \ e
a8/ W AR #Y \ 1)
8- IY YA/D-FY 19/s arq N o
YA/v LYY Ve oA Y ol
yYIY SVIYYYIY T 28 Y gt

(V7)) conl pou a8l azwy slo,ans o

ool s sl 5 cwdl Cupae
(b |, 4 mug/dl ;I .5 BLL (OSHA)
SYsb g e e sl ) FY LY mug/dl
e o> 51 513 1, FY mug/dl 5l 5YL g Sow
e o Hlid b gardllas (FY)cwl 05,5 ol
Copde by ope lp oad Wl By
oo ooled glp Kopel id pwl 5 cdle
olul b ailie 5 4y, codnn sl codoy alex 5l
(FY) 00,5 ol5 sl SIS,

S a0l 00 e YY/A pg/dl ol ol 1S
@lood mhw 535 YL sl ol Jeds vy o0
g s Sbls Il (lnl (1S s o
G0 Jelse Jdo a4 wilgy oo b ol cenlinls
Olime opl all dpzloe Sow g il wile
(OVOY/A pg/dl)lay) dos 5l o ,yeiS ple jo
(Ve-feopgd) lest o(F- pg/dl) g el
aS Cewl ool 5,158 e (/YO pg/de,S o
SBL anwg mhaw 5 O el mae (o) 2
e oo slis Oldllas (YY-Y) ail b,gas

S drwgs Jb 59 L_SL(Z:)}.MS 9O Sy W?

)5 oy g Cublagy asliling >

1990 jul /W sylaids /¢ sla


https://journals.tums.ac.ir/jhsw/article-1-5464-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-10-05 ]

| g Cublagy asliling 0

)5

1990 Jub /W ojlaid /¢ sla

ol ohS)5 )3 O Gsjglon (L)) § Gl agslgs

o
81
o
meo .
g
g
81 (6]
o
¢ O o o O
o
391 2 9
ﬁ (¢} o o O °
B 0 °
kel
mg_ O
o @
1995 2000 2005 2010 2015

Year of study

b Ol Ol 58 8% oy CALE (eSibo B 1 D S
(P=+,£59) asllas plil Jlo

o
S
[
[
£
o .
2
<
23 O
0Lf)
>
3
hel
@
o9
o
o
o
o
=

0 15
Duration of work (year)

Do (rSilen b (95 @ Cile (aSilae bLS LI S IS0
(P=018Y) ol o,555 5 518 asles

Begg's funnel plot with pseudo 95% confidence limits

30

N}
S
L

Duration of work (year)

s.e. of: Duration of work (year)

oy 390 Slalllao 4o HLadl o) S g ¥ JSCs

Study %

D ES (95% CI) Weight
Kargar (2008) - 0.14(0.09,019) 3178
Kargar (2008) — 0.18(0.12,024) 3055

Dehghannasir (2011) | ——— 037(026,048) 223

Azmoon (2011) e 033(0.14,052) 1443

Overall (-squared = 80.7%, p = 0.001) <> 023(0.14,033)  100.00

NOTE: Weights are from random effects analysis

T T
-522 0 522

ORI OS5 53 (o lgp @ puw il (2Silo F S5
dl}.:.o0)51);.h&o)gpws&ﬁ‘éow‘blﬁ|‘jmwu|ﬁ
axdllan 2 40 Guue ;0 A0 lawbl alold b bs o4l Job g ouo)d

1w AL 5 SSleo (g5 ol 3o (5590 eodle a0 (o0 (LS
W20 o lis lalao ads’ ¢l

DNl () p S50 5 e aslllae o
OB bl s @ Ol il e s
155 (FO/AY pg/dl) 55,0 o (YAIVS pg/dl) o jé
5 oS58 BLL @glas Lol Jdo ol .aisl o
S ol Slols S g5 bbb Ll
oY Jle Glye 4 w)ls 052y Gble nl o
Ol 5 Siles Sk sleals )5 oldlie 55 e
o P Mdbee Glpl S 50 g9
PO e SSE 4 (5,1 BLL (.50
5 (W2/F pg/dl) ST slo o s jo o5 oy lale
b Qilg5 e 4SSl oy (YY/Y pg/dl) aguice
Sl leslawl pac b 3blin (pl )0 o yolas
U] PR DN B 91 [ IF FE 3P P W) RNy
@ oS8 5 BLL :Ske (o) n 5o
©pe m S golee oS BLL ((Jid S
3 o3 Jelie plo 5 5V, e SIS
e 3 B Bl 53 Jleiol Jele cal 5o


https://journals.tums.ac.ir/jhsw/article-1-5464-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-10-05 ]

ABe) sls - )38 (2w OB - (Ilba As)s - Glalid ()3Sy e Wb — (S)s WL Jg)e5

Sy o0 G (59,0 ol
5 sl o Sl sl (ol e
g 09 oads o35 adlas ¥ oo o1l 1SS o
plo 50 Gle opl og </YY mg/m® L syl
W s OF mgimioer abe I Leels
lgp 10 oy O3 i (FY)Cwl ool 3158
Ol 590,50 DL by o] lasnal el
oslal lp loasls (n 5 oo 5l (S0 Seiolen
o laslisl jlade .abl go o8 agzlge e (6,05
American Con-) ACGIH lwg ool dsgs
ference Governmental of Industrial Hygien-
L 0,9l a5 (FFasb oo +/+0 ists) mg/m?
ACGIH lwgs ool pMel jlore o> 51 5YL Ly
SO wesliwl o Soly el cnl ol
Sl @laidag; (w8 5 comlie slaSule

wildgu 1y oLl G plos aS

Jelse ol Las Schwartz ¢ Hu Slallao
Sl e G )0 oy oo SIS (S
WSlgo ©pm @18 5 pedgilie (SgSr Jolls a5
392 9 Camgome 4 OB (6 Cuml Az o
D2 o I8 550 cow |y p)lee g DYDS
Ok Sl o0 9,8 S sl &5 Ol crlnle
Oz ol Col (Son ;00 83 (sl wBb e g b
Sl e s a0 LI (FO-FA)usls L L)
SolS Lo psh )0 Wil ge 4T oy o
Lol i ploys iz o2 9 WS 9 5
L 29k d9dor dog oy Vb zohu
5 Ogb A8 S (Gax oy dlex I S I3l
2gs 6,1 o ol U5 sl

ey Zble ke bLSL ey @l
Jae 5l aslllas plxil Jlo b olnl G151 50 os5
alayl ‘_g)LJ Sl as al eolawl (g )5 L

S0 sl (b yo 5 il o5z )l (S

G ez OISO 5 o ~ Sy olee Gl 5,18
j9m 5 oy Lol Jlisl Coogone oy 2 sl
(5l (ol (Gs p)lse ez 5l T 2l
2 9 Nsd Ly g ez «Suiols o8
Slallae 0,85 Sjge oY pleyo o) Djge
Wi, wxly O 55 e s (laS
Wl 45wl e b plo jl SV )8
oolaiwl 3,90 YL slod g 0,55 Sezg Cde
los aS |z sl (0I5 sl az 0 e e=F2+)
5 e OM P a e Cewd cpl o YL
Gy 955 5 (oeb SLad 13 e (o o]
peiiae led (M)o9d 0 ) Gyl 51 09>
Slge Saley pas (b sl g e b 0158
S99 pac g plosivl pac copw ply o Sbla>
O3 Vb e Wl oo )15 slad jo canlio 105
il 55 ol s BLL

o cdale 50k 0 58 e (s anlllas o
s OVYY pgldl) ol mlio 15,05 ,0 oes
ol s B3| o T Jds (5 m2ly oS
s O Sl G il oy b 1SS
ol (L5 4o s oy cdale o 50
Shasi gz e, 3yl (Fe pg/dDin s oy
P 0P e bl ey 4 Sl
Wb oo dgaze (p3h oy slaolliwl 5
aie) onl 5o GHo Oldllas deb o0 oy
DS D)5

chle s Glp a3 S O jee Sl
S adlioe sgaze olpl OIS 50 90 o
alwl g8 atine Wlg o ol bYs 51 S
W el oie agzloe )3 90 0y slp (SOl
P adye & gsie 5 (09 el 4 Azl
o gl 3 adllhas Sy bl (g, cnl Gog

—
o

)5 oy g Cublagy asliling

1990 Jub /W ojlaid /¢ sla


https://journals.tums.ac.ir/jhsw/article-1-5464-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-10-05 ]

—_—
—_—

)15 iag) g Cublagy asllnd

1990 Jub /W ojlaid /¢ sla

o) oh5)5 )3 O Esiglon L)) § b agales

ol )li5 laaxly o ateiv Gz jlx pas
Slasi g o5 Jdo 4 (F co o (5l sl
5o S Mged ) Ly (o b akaly o Dllae
(F (o2 alyl aio; ool o okl putaile)
5 el SS85 @ oyl (il (o) 2
2 ooy oS o 4l oLl bl
Gl (O 098 pd Gl lagw, p 5l plas
Sldlae ;o oy sl Jlade iSTas og Oglais
O b OLE T Glgl 5l 6ol il calisee

pmled bl e o> 51 5L

G5 A
3 e il 5 Sle 05 YU 4 4z b
Slaiodled 05l o0 drogh (kS Slgo g g0 (s>
Sleiuian 1y 2al3dl )86 (6,5 Jbye g bl
5 oS sleol) St S5 noedle 05d o
laolliws 5l oy Byme y0 OIS (Sg
9 el Giligy «Seslo 5l oslaiule 5 (598 (sdu5¢5

o 2 S5 5 (SlS Sliles i o
st &l Joe 4 (15, 5l oads (655 asli
soasly szl IS, 69,8 sl oo YL
e S oo )‘ Lg)..fﬁb d‘ﬁ solw ‘5....0)9.01
Lol cnl sy oo 34 55900 058 Gl
v Glidl ol o 5 g Ll B ras g cole
L5 e Sl 8 bawss i G5 51 as
Sl il 8590 50 G5, 4 gols BT
Sl (S 0w Susgone Do (Vb g (il
Db lews o lglawe
2 S Jelse 556 4 argl (B)b
Sldllas jo alizeo ol 3l ;0 O pw s DI 51 (53,

o5 oy ol L Sile VARF-YNE) )
Slee (o9 col @y ax g Lol oo ol Loy
Voo sk e olrl OIS 50 e o cdile
cble 1 She oo Vb (B,b 5l 5 ands Jlo
pae @ Olgies Aol leg)S cnl jo (95 o
OWie g fle & dgpee 625 5 4y
ol 6L 0eST oo 5 00 2 Olnl OIS
P)lse 9 OIS o j09) andedd Lz oI5
$9r2 9 Y 09> e Ol GRIPL (S0
ey oo S 4

o cdale (11 S5he bLS I ol plis (sl
o 518 bl Sl b ol G55 5 055
oLl i 5 Lol 48w solimal oy Lo
agle bl Oldlas 5 i ;0 098 b Sxe
g D50 4y (55 oy Sl b e g S
5 o GHIBI L oS skt sad 55
oRIBl 5 IS o9 e clale I anle
aslllas o L3l pas Lol cde (FA-F )l o
5 8 aile Sile o5 O g e b
sl oldlas jo cussS 8 L5 ol Bl o (Sl

o ) Sl @l sw Jogad gwyp o
30 Ygero sl mrhe o) T g Jloix! Olllas
(bl oo Prwbli)l Ojeo 4 aS olradlas
o Pl oSl Sz 0sb g0 sbml 2l Fsm
5 9 el J e wils cute gazms a5 SYlas
Lol cdigd oo 0sd i ploallie iz g
bl s b aazlae o,ly0 oS aslllas (pl 5o
oz Sl olrl QL 5 eSSl
Debgei zrke (@l S g

y5 Sl Jelis  adlas  slacgsgase
Sy Bl Gledbl mle bl poc (V w0y
Ol 595 &5 Sl ogly wlS (oS 5 Soin
(Yo ,5 oolaul Sy Do & I, Lojly auds


https://journals.tums.ac.ir/jhsw/article-1-5464-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-10-05 ]

ABe) sls - )38 (2w OB - (Ilba As)s - Glalid ()3Sy e Wb — (S)s WL Jg)e5

aslllas 34 o0 deog 1A 0Bl o s dles
2 e Ol e Glp e he o J
58 plail g b ol S o slacil,

19598 9 ST

cyas Slass b Jols dle oyl
O s 103l oo @) (S psle olStsly
Bl 1y axog el g S g pads LS

REFERENCES

I- Nevin R. Understanding international crime
trends: the legacy of preschool lead exposure.
Environ Res 2007; 104(3): 315-36.

2- Whittaker SG. Lead exposure in radiator repair
workers: a survey of Washington State radiator
repair shops and review of occupational lead
exposure registry data. J Occp Environ Med.
2003; 45: 724-33.

3- Makinos S; Matsuno K; Hisanaga N; Seki
Y; Occupational lead poisoning in 1994- in
Philippine With Japanese health organization
Schober SE, Mirel LB, Graubard BI, Brody DJ,
Flegal KM. Blood lead levels and death from all
causes, cardiovascular disease, and cancer: results
from the NHANES III mortality study. Environ
Health Perspect 2006; 114(10): 1538-41.

4- Braunwald E, Fauci AS, Kasper DL, Hauser
SL, Longo DL, Jameson L, editors. Harrison’s
principle of internal

5- medicine. 16th edition. New York: Mc Graw-
Hill, 2005:2577-80.

6- Ekong EB, Jaar BG, Weaver VM. Lead-related
nephrotoxicity: a review of the epidemiologic
evidence. Kidney Int 2006; 70(12): 2074-8.

7- Poreba R, Gac P, Poreba M, Andrzejak R. The
relationship between occupational exposure
to lead and manifestation of cardiovascular
complications in persons with arterial
hypertension. Toxicol Appl Pharmacol 2010;
249(1): 41-6.

2 Sl Glpl )0 04d 0 drogs doygiS pl
(e (GATS O yg0 ;0 90 S Do dle oyl
C o 2)les Sap 40 oS @3l Bl plaseial il ol e

ol oe 4 gl it dxi

O)lg s (6 0t Ciomnd A5 pl 4 Az L

Ao g g oo 0D leduiwl jo oy 4 oul
O 10 aes paix U dle pain (g pee
Coews GEEL )0 5250 oy (5,5 o3l s,

8- Garcia-Leston J, Mendez J, Pasaro E, Laffon B.
Genotoxic effects of lead: an updated review.
Environ Int 2010; 36(6): 623-36.

9- Yaman M. Determination of cadmium and lead
in human urine by STAT-FAAS after enrichment
on activated carbon. J Anal At Spectrom 1999;
14(2): 275-8.

10-Shahrabi Farahani J, Dorosty AR, Jalali M,
Sadrzadeh H, Farvid MS. Effect of 2-Week
Ascorbic Acid Supplementation on Plasma Lead
Levels in Workers Occupationally Exposed to
Lead. J Rafsanjan Univ Med Sci 2006; 5(2): 75-
84.

11-Reihani Kermani H, Niktab AR. The
relationship between blood lead concentration
and electroneurographic findings in lead-
exposed subjects. J Qazvin Univ Med Sci 2005;
8(33): 27-31. [Persian]

12-Dehghan Nasiri M, Golbabaii F, Koohpaii
AR, Rahimi Forooshani A, Shah Taheri SJ.
Biological and environmental monitoring of
lead and exposure in the automobile industry.
Iran Occup Health 2012; 8(4): 1-8. [Persian]

13-Kargar F, Shahtaheri S, Golbabaie F, Barkhordari
A, Rahimi Forushani A. Assessment of
occupational exposure of glaze workers to lead
present in their breathing zone in a ceramic
industry. sjsph. 2010; 8(3): 73-80. [Persian]

14-Sadeghniat haghighi Kh. Aminian O, Chavoshi
F, Sadat Bahaedini L, Soltani Sh, Rahmati
Najarkolaei F. Relationship between blood lead
level and male reproductive hormones in male

1990 Jub /W ojlaid /¢ sla

| g Cudlagy asliling =

)5 S


https://journals.tums.ac.ir/jhsw/article-1-5464-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-10-05 ]

| g Cublagy asliling %

)5

1990 Jub /W ojlaid /¢ sla

ol ohS)5 )3 O Gsjglon (L)) § Gl agslgs

lead exposed workers of a battery factory: A
cross-sectional study. Iran J Reprod Med 2013;
11(8): 673-676.

15-Fazli D, Malekirad AA, Mirzace M,
AkbariDastjerdi H, Mostafalou S, Karkhane
A and ect all. Study on the Link between Lead
Exposure and Hematological, Psychological,
and Memorial Parameters in Automobile Repair
Workers. Health. 2014; 6: 712-719.

16- Aliasgharpour M, Ahbassi M. Determination of
Blood lead level in various types of Industrial
workers at reference laboratory Of Iran — Tehran.
Seventh National Conference on Environmental
Health. [Persian]

17-Nazifi Habib Abadi S, Saeb M . Determination
of blood Lead and Delta Aminoleavulinic Acid
Dehydratase levels in painter building workers.
Journal of Medical Council of Islamic Republic
of Iran 2004209-214 : (3)22 «.

18-Ghiasvand M, Aghakhani K, Salimi A, Kumar
R. Ischemic heart disease risk factors in lead
exposed workers: research study. Journal of
Occupational Medicine and Toxicology 2013;
8: 11.

19- Abdullah M, Ebrahimi M , Nikfar Sh , Jalali
N . Monitoring of Lead poisoning in simple
workers of a copying center by flame atomic
absorption spectroscopy. Medical Journal of the
Islamic Republic of Iran 1996; 10(1): 69-72.

20- Abdollahi M, Sadeghi Mojarad A, Jalali N. Lead
toxicity in employees of a paint factory. Medical
Journal of The Islamic Republic of Iran 1996¢
203-206 : (3)10.

21-Izadi N, Montazeri K. Hair Lead concentration
in Nakhlak Lead miners versus control group.
Journal of Research In Medical Sciences 2002;
7(1): 13-15. [Persian]

22- Azmoon H, Soori SH. Assessment of
occupational exposure of battery industrial
workers by lead metal. tkj 2013; 5(1): 66-71.
[Persian]

23-Sadeghi M, Taheri L, Golshahi J, Rabiei
K, Sarrafzadegan N. Left Ventricular
Echocardiographic Variables in Occupational
Exposure to Lead. Journal of Isfahan Medical
School 2014; 32(297): 1-9. [Persian]

24-Malekirad AA, Kalantari-Dehaghi R, Abdollahi
M. Clinical, haematological, and neurocognitive
findings in lead-exposed workers of a battery
plant in Iran. Arh Hig Rada Toksikol. 2013;
64(4): 497-503.

25-Tabrizi Zadeh M, Akhavan Karbasi MH,
Boozarjomehri F, Maziar F. Evaluation of the
relationship between blood Lead level and
prevalence of oral complications in Koushk
Lead mine workers, Yazd province. Journal of
Dental Medicine Tehran University of Medical
Sciences 200691-98 : (46)19 ¢. [Persian]

26-Ghoreishian SM, Ayatollahi M. Investigation
of relationship between increase in blood
Lead levels and serum levels of three major
immunoglobulins in high risk professions.
JSSU 200412 ¢(suppl.1) : 36-43. [Persian]

27- Aminipour M, Barkhordari A, Ehrampoush M,
Hakimian A. Blood Lead Levels in Workers
at Kooshk Lead and Zinc Mine. JSSU. 2008;
16(2): 24-30. [Persian]

28-Yartirch H, Hashemian AH. The Effect of
Lead on Number and Sex Type of Children in
Men Occupationally Exposed to Lead. The
Iranian Journal of Obstetrics, Gynecology And
Infertility 2013; 16(69) : 9-15.

29-Karimooy HN, Mood MB, Hosseini M,
Shadmanfar S. Effects of occupational lead
exposure on renal and nervous system of
workers of traditional tile factories in Mashhad
(northeast of Iran). Toxicol Ind Health. 2010;
26(9): 633-8.

30-Kianoush S, Balali-Mood M, Mousavi SR,
Shakeri MT, Dadpour B, Moradi V, Sadeghi
M. Clinical, toxicological, biochemical, and

hematologic parameters in lead exposed workers


https://journals.tums.ac.ir/jhsw/article-1-5464-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-10-05 ]

ABe) sls - )38 (2w OB - (Ilba As)s - Glalid ()3Sy e Wb — (S)s WL Jg)e5

of a car battery industry. Iran J Med Sci. 2013
Mar; 38(1): 30-7.

31-Mohammad R. KERAMATI, Mohammad H.
SADEGHIAN, Mahdi MOOD. Correlation
between [ron Deficiency and Lead Intoxication in
the Workers of a Car Battery Plant. International
Journal of Hematology and Oncology 2010;
20(3): 169-174.

32-Kalantari S, Khoshi A, Mohebbi M, Fooladsaz
K. Investigation of Blood Lead Levels and Its
Toxicity in Workers of Zinc Melting Factory
of Dandi, Zanjan, Iran. ZUMS Journal 2009;
17(66): 79-86. [Persian]

33-Khavanin A, Azimi SR , Mousavinasab N
, Asilian H , Soleymanian A . Relationship
between working in Lead-smelting factory and
hair Lead level. ZUMS Journal 2002: (39)10 ¢
29-34. [Persian]

34-Bahrami AR, Mahjub H, Assari MJ. A Study
of the Relationship between Ambient Lead and
Blood Bead among Gasoline-Station Workers.
Iranian J. Publ. Health. 2002; 31(3-4); 92-95.

35-Malekirad AA, Oryan S, Fani A, Babapor V,
Hashemi M, Baceri M, Bayrami Z, Abdollahi
M. Study on clinical and biochemical toxicity
biomarkers in zinc-lead mine workers. Toxicol
Ind Health. 2010; 26(6): 331-7.

36-Von Elm E, Altman DG, Egger M, Pocock
SJ, Gotzsche PC, Vandenbroucke JP. The
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement:
guidelines for reporting observational studies.
Ann Intern Med 2007; 147(8): 573-7.

37-Golpayegani A , Khanjani N. Occupational
and Environmental Exposure to Lead in Iran:
A Systematic Review. Journal of Health &
Development 2012; 1(1): 74-89. [Persian]

38-Wron'ska-Nofer T, Pisarska A, Trzcinka-
OchockaM, Hatatek T, Stetkiewicz J, Braziewicz
J and ect all. Scintigraphic assessment of renal
function in steel plant workers occupationally
exposed to lead. J Occup Health 2015; 57: 91—

99.

39-Higemengist A Gebrie, Dejene A Tessema,
Ambelu A, Gebrie et al. Elevated blood lead
levels among unskilled construction workers
in Jimma, Ethiopia. Journal of Occupational
Medicine and Toxicology 2014; 9: 12.

40-Basit Sh, Karim N, Munshi AB. Occupational
lead toxicity in battery workers. Pak J Med Sci
2015; 31(4): 775-780.

41-Ji-Hye Kim, Eun-A Kim, Dong-Hee Koh,
Kiwhan Byunl, Hyang-Woo Ryul and Sang-Gil
Lee. Blood lead levels of Korean lead workers in
2003-2011. Kim et al. Annals of Occupational
and Environmental Medicine 2014; 26: 30.

42-OSHA. Blood Lead Laboratories program
description and background. 2006. Available
from: URL:http://www.oshagov/SLTC/
bloodlead/ program. Html

43-Ahamed M, Siddiqui MK. Low level lead
exposure and oxidative stress: current opinions.
Clin Chim Acta 2007; 383(1-2): 57-64.

44-Chen Z, Lou J, Chen S, Zheng W, Wu W, Jin L,
Deng H, He J. Evaluating the genotoxic effects
of workers exposed to lead using micronucleus
assay, comet assay and TCR gene mutation test.
Toxicology. 2006; 223(3): 219-26.

45- American  Conference = Governmental of
Industrial Hygienists. TLVS and BEIS. 2007;
36-101.

46-H Hu, M T Wu, Y Cheng, D Sparrow, S Weiss,
K Kelsey. The delta-aminolevulinic acid
dehydratase (ALAD) polymorphism and bone
and blood lead levels in community-exposed
men: the Normative Aging Study. Environ
Health Perspect. 2001; 109(8): 827-832.

47-Schwartz BS, Lee BK, Lee GS, Stewart WF,
Simon D, Kelsey K, Todd AC. Associations of
blood lead, dimercaptosuccinic acid-chelatable
lead, and tibia lead with polymorphisms in the
vitamin D receptor and [delta]-aminolevulinic
acid dehydratase genes. Environ Health
Perspect. 2000; 108(10): 949-54.

B

| g Cudlagy asliling

)5 S

1990 Jub /W ojlaid /¢ sla


https://journals.tums.ac.ir/jhsw/article-1-5464-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-10-05 ]

Journal of Health and Safety at Work  Vol. 6; No. 3; Autumn 2016

Occupational exposure and biological evaluation of lead in
Iranian workers-a systematic review and meta-analysis

Kourosh Sayehmiri', Marzieh Beigom Bigdeli Shamloo *, Marzieh Khataee °,
Forghan Rabiei Fakhr %, Milad Azami *>*

! Associate Professor, Department of Biostatistics, Research Center for Prevention of Psychosocial Impairment, llam
University of Medical Sciences, llam, Iran

2 M.Sc., Nursing Education, Nursing and Midwifery School, Dezful University of Medical Sciences, Dezful, Iran

3 Student Research Committee, llam University of Medical Sciences, Ilam, Iran

“B.Sc of Lab Sciences, Student Research Committee, Ilam University of Medical Sciences, Illam, Iran

Abstract

Introduction: Lead exposure is considered as a global health problem. The irreparable harmful effects of this heavy
metal on human have been proven in various studies. Comparing to general population, workers in related industries
are more exposed to lead. Several studies have investigated lead occupational exposure and its biological evaluation
in Iran; however there is no overall estimate. Thus, the present study was conducted to determine the occupational

exposure to lead and its biological evaluation in Iranian workers, using systematic review and meta-analysis.

Material and Method: This study was carried out based on information obtained from databases including
Magiran, Iranmedex, SID, Medlib, Trials Register, Scopus, Pubmed, Science Direct, Cochran, Embase, Medline,
Web of Science, Springer, Online Library Wiley, and Google Scholar from 1991 to 2016, using standard key
words. All of the reviewed papers which met the inclusion criteria have been evaluated. Data combination was

performed according to Random Effects Model using Stata software version 11.1.

Result: In the 34 qualified studies, the mean blood lead level (BLL) concentration in Iranian workers was estimated
42.8ug/dl (95% CI: 35.15-50.49). The minimum and maximum BLL were belonged to west (28.348ug/dl) and
center (45.928ug/dl) regions of Iran, respectively. Considering different occupations, the lowest mean value was
reported in textile industry workers (12.3 pg/dl), while the highest value was for zinc-lead mine workers (72.6 pg/
dl). Mean breathing air lead level of Iranian workers reported in 4 studies was estimated 0.23 mg/m3 (95% CI:
0.14-0.33).

Conclusion: According to the high concentration of BLL and breathing air, it is recommended to increase protective
measures and frequent screening. Scheduled clinical and paraclinical examination should also be performed for

workers.
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