[ Downloaded from ismj.bpums.ac.ir on 2025-12-13 ]

[ DOI: 10.18869%/acadpub.ismj.19.4.598 ]

e Th alabys

&J"'Ju c«la ‘}&ﬂ_h‘;mi) e-\m‘g}é

A Floss blag Slds 5 (Ko e ke oKl
(V¥40 LT 5 ,g0) OO =PV amio oF o Lol (2355

e 9O
N
N\

=

Iran South Med J 2016;19(4): 598-607

5 g0 9 S ylow 33190 3938 38 T S 31 9 3 oF w1 (58 0 NT

209 o (INg 96w (oo 50

C osl30kedes dl s N Oy 95 Lo A sl s 3 N S35 Lo, A ksl 5 e
T Gdeme sl dese S e b 65k Loskenl T o leS Olork

Ol O O (K5 ke oty gDl 15T K233 (5l K23 (5w 055
Ol a1 Sl Slgal sl s (Kb 548 olKls (531, Dby 5l rn §5 lions 5 0

Ol sl Slgal sanls suior (K ke olKtils ( amme S s (sla 5595 5 it 55 0 (bl 0aSls cas Sty 035
Gl sals gk (K3 pshe ol (5315 Ol oy (Gl Arw g i 35 0 5 355 Mo S o (Kb 00K (s 035

140 sl
b oSl ( Sy S psle 00K 55 (Bl (2ly3 (598 o Sl S o (bl K3 Jame bl 05 °
Olpl s s (S
Oal 3lpal Slsal 5l satior (K3 psle oKils (g a5 5 (g DNadons S o o Sy oISl gie 05 5
Ol 3 B (S p ke olKtils o (glaodty VT liiond 55 0 (bl oISl caos ity 035
Ol 21 S1al Sloal 5l (o (Kb b olils (Kb 0S5 (o gt 035
e (S5 p ke oKl (ams e o558 5 Dl S e (udldg oSS chame Sublgy 05 5 (0 pils Slidow airaS '
Ol el el gl
Ol Il (Dol (K3 p e 0aSils caus bl o0

QF/AYS e b s —QF/V/F callie 5Ly ,5)

oS>

a8 5> Ol S 5 Sy Bz 4 p LB Sl Sap o 45 el oot VT o e 51 (0 5 88 dST (g3 s
A Frpl s s SaE ey s EE aeST 5 YT ST alie 5 s Sl adlas 1 Ge st Sl
Ao s

Le 0ol 31 ol Sy g0 4 5 3550 (slosls Il Al o 53k ploxil g e 53 VWA U s o addllas oyl ila Sy 5 3l e
il 3 e s plxil BUBK o 3l e3liinl b 5,5 S unS1 o5 Chile (g, 803Ihl S (gy503 8 kil gr Obojlu 5 S
o 5 48 Al gt 3 8 5 AenST (g3 0y VT zdliag Sl 31 g el 55 Jis 4 (935,55 JU o) 4 EXCEL Sl Lo 5 nosls
A3 8 aloes lgr cilig Olosle AN Q ke 3l eslil b 5 (g bl

2 oaSe fo 085S ¥F BV 8l lls dn 4 53 18 5 35S a3 aan VT Cll oS sl DL uls ekl
—l S s O LT 51 S palie 4 Cd 3 58 ST (53 e 5 e fio 0 B K Ve sl Slalllae adlate
W2l Gl A3 ) it GBS el 5 A /A Sy e

Sl 03,3 s bt e 53 3 5 S (63 0dia VT iy e S 5 ol S o 590 2l ol DL wilis gl gl 1 S aomd
il 4 b g e slsr 0025 S AST (6 ol B L NG e nl

Ast o5 S G 6 S 0 5 SIS DYy

Spal sals i (Sa 5 p ke ol (g oA cdamme Codligy dige 03,8 Gleal®
E-mail:Mohamadi.m@ajums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.4.598
https://ismj.bpums.ac.ir/article-1-817-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-13 ]

[ DOI: 10.18869%/acadpub.ismj.19.4.598 ]

084/ 5 8 8 St 65 51 5L slag,lem ST 53 S0 5050

C}‘)&.«A}ks.\i}‘;

PR RGP S PO P (I F PP [y
5t sy codomie SYLL 3 S oLl Ol slasils IS
S sl Lt 5,68 1Sl (s S 31 e o
5 ke i o Sas s 3ol eS8 b
Olpe oSOl s Lo b Ay e 63 5
> 4 0l b 5 lelay 5 b e o Segs
Sl s s S 9 35S S|
b 5 ol DLl mbe Ol ol S
SIS LO0A) 505 ey oS s eI oyl
sl leely 0us K5 w0l e 5 558 sladS]
Solre 5 i o (GRun bl (RS
OAE (oS (ol (S5 5 oS 2 DIS 2alS ks
ol o 5wy fUS e Sl (S Gas
35 L i3 5 Boe s B Aol S
O LY ekl s aids Vv Sde (04 5 ¥ )
et wDhe el SIS a3 ol g
el 4 S A sy oSS
Go/o chle bocials dalet 300 0 aalMin Ky 5
o 53 JSN s b adds Ve s el o o)
W s bl g Y Bl s (00-YA) 5k

00 51) ol s sdalin S 505 @ Dle aids
» DNA dws « U)ﬁﬂ JKiils 3 &S sllks
SIS 358 AaST (63 Ol plawil 05 55
el ool 3 s Sk ps3sns S 05 5wl
I L S I SYER
sts Sbolen 2l 05 O Zuglie 5 L e
5l CdS speia, i L(VV) Wb e ials
S ijjj_i,:a Vo Sl cllig Obsle (s
Sl Olge ot 3 55 AS] (63 5l S
b s (W) Sl sl &1l (&l s,) el YY

Ls-:)& < SSL) Jﬂ.: VAVEVY 50>~ s e La

PRV

2 sbdle s ol U5 sedyl Ol
oy O350 atie g 5 Ol ke b
ol plnil oLl s 5 18 (Sl I3
Y V) el

o sbaoben Sl oo S35l sl Jl e
53 1 Sl 5l b b 5 kS (B0
(F=F) Lsd oo 393 S e sbrs Lis b
Olge & Olusl Lo i ol slowl (lgn S 0T 035 0l
sdas (A 5 V) col ol Cj}a.a Sl K S
M g5 S s e S s
53 1 s CuiS glaesls &S e S5 ekl
Al (Sl gl bl b chle Lol g
Jrol 5 o3 ol e s 5wl So e
s o oled s S g 4 1y LS
Glaeds¥T Ole s 55,5 lansl (A=) )
Slllas p 5 ke 5 e e maS dan cotle ol
Loy Av 1 i JOVY) Llesls yolanst] 5t o |
Sbcs s Gran 5l baas 555 1Sl 6
e ol 51 aS 58 o T sHly A Cas 4 s
e 5 Lo AD syl G slaelS s -
ST 65 OF 50 ol Aoy ¥ Lo lag s
e G p S Ko el @8 eSS
el STy T s el sl 5l (ol
Sls ediS Wi gy ol il LB S as e
5o 5ol 53 (VF 5Y) 505 055 1sa il s Lo s
53555 A4Sl 55 4 5 apie J OLL ol kb
imen 305 bk Ssilse Al il
Ot B sin 5 sb 4 e VT ) S 5 5 e 035 e
sl 500V Wlee B Tsa s 55, F LY

L Use 285 sl wdy Bl

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.4.598
https://ismj.bpums.ac.ir/article-1-817-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-13 ]

[ DOI: 10.18869%/acadpub.ismj.19.4.598 ]

A0 OLT 5 g0 /F o )led /o235 5

Csr bl fe

(V) W (6,8l il o ey 56 s
oles 1) 3858 st s ooV chle olKaus
sV o Seslul ), BUBK s
23 O5s 8 deSl 63 5 3 S8 LSl (3 O
3 S ol Gley b (amo bl
@ e oS opl ol ealial LG L slalas
Pl 4 Dbl JWEEl S (58 LI5S
ol o a5 315 5 (sode S d o3 4 laesls ilad g
(Y8 5Y0) Al o Laosls o, Cgr alibl> o )l8
EXCEL 5l 5 lav s baesls ol day als o 55
St ok (B3l gleesls 5 s S A5l
sl sl 3 sl AITQ ey 0555 LG
SUl Led 5 by el Ciloie Jole LUl
R b sl sl ale Je b
(GMSIS sl wlis SSle awle S
033 46 S s 5 Al Sl bys Al
w0 oslezel BB 5 e Sl SO due opl (Y0) cd
Ly 1en glaodiyNT e o 58 ol 31350 5l
Jde b ol edd B oae Sl Cilig Oble
«AQ data «Suppliery ., ,, Sl Sl el
s Sl s s (Parameter <Location
J (YA 5 W) <.l (Graph <Table)
S S gy kil lags ol AN Q

Ve 5 Y9 Cnl b s il
B slagsban 1 L e Kf 3)lee sldsS
L om,S 013 Gome o blia il 5 By e
LYae Jle s sedp e 50 2558 LSt (s
At ) Sl clig olole das 51 eslizal
Sl it dar 5l a5 alee Q223
Ll r Gt Jlo o s & Jslir 3 oS
«(RR=Relative Risky __5 Ls .5 a5le

bls b ol J 53 5 (T0) el sk 315 0Ll
e Camdge o S gd 5 baadke O3
oVl el Wsa s 5 S 5w slee
S s b S sl 5 8 5 ok
S S e eslizad Sl ASle Jld et s
(V) 3580 smimn Ol Gla g 5 e S
S a0l e gt gesyll Sl et s
wllar ol Casdge (YF 5 YY (Y4) sy,
5 ogbe bl e Slbr s s el
sl el 5l S w b e ol sl
Sl 03305 o 1sn (slao VT Olsee JJai 51 5528
G Cardy oy ol adlae 51 Cua (YY)
AV Jle b e ol 53 5 55 1]
3 S S i 5 B o sS e ol
g5 50 U8 b e Ol pde & (’ﬂ Sl Osls
L oeisbe e las sla)lS oy dilgm 18 (S

sl 3 Ll sl ol o il

la Sy, 9 3lse

Laoals ‘5)‘91@.?
sl S Aslie 5 il oS Sl andllas
2 ate eh 3 388 1Sl o3 eV
53 sy SOl e asb e Jde I eslinal
VAL oy ) 5l G b Bl 0Ll
S S5 el el ol eslizd VYA Jle il
el Dose a5 2 glaesls Jol ad= e o
Ay bl Ol 5 Gy e Olojle
L 5SS aeest (o3 st VT chale (s S 651 8
Shes el b, BUBK s 51 stz
baolfas (n sl 3 S S (Wl a8 LF

Sheslaal b 5 S8 ausl o5 o, Seslll cgr

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.4.598
https://ismj.bpums.ac.ir/article-1-817-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-13 ]

[ DOI: 10.18869%/acadpub.ismj.19.4.598 ]

PN/ S8 deeS 53 51 (20 Glagslen S 52 S o5l e

Q‘)&.«h}é.ﬁ}‘ﬁ

Ly (Gl A ol S S L
(Y YY) 558 e S VL

Lok 3,0 05,5 L C oy S Comexr o PP(C)
2 s a5l Ol Jols 0sls)l 3
s sl omb s YU s Olg e (g
iy w35l BT a3l 5 e
phe Joo oo andl gl s 1) SRS s e
e 4 (odd 5,50 Sl esgdowe) | ek
R5 bkl pde 5ozl SL5HI glales
A2l o 5SS gl =l ub b
el et s

Ozl Gladlewl 51 ety bl S0 b s
S il mm kS VPR 0T Cmle o
Sa ODATVYT LS as edgde o
(FF) ol eas Wl Jld YAA0VP®

O J$2)

Thg
Persian

Gulf

Bushehy
City

tm

am

5 (AP=Attributed Proportion) __ . ..~
» « (Bl=Baseline Incidence) .| ;, ,
Slsle buy 8 K5yl Sldlas ulal
ool 0dus S dsloes 0l el Gl cllig
0457
Aol 5l phSm it Gl b e s
aerlse b oS e 1, 0T Olp o a5 col zilag
O Sl BLi sy (55 L) Lol st
S hadsve S0 Ol dlie dely 5 eles
paria Sl ey Ko b (LUl edes
5 Jse b 5l eslizad bosgr opl ((FVTY) cls
(sl dsles LB

AP=SUM{[RR(c)-1] p(c)}/SUM [RR(c) * p(c)]

03 sl dely e s RR(©) o1 434S

Jla=1) L5““'“" J]a;- J.]a_: S0 ej_)§ Li C oj;

4-.' CM'V-’ u.ﬁJM ).} Cﬁﬂw )J M)LQ .)l}v_;‘

UpJM B J’Z‘.'G a); L M)LP Jl}q“ JLQJ}‘

Geds) Sl adkeie a2 (VIS

http://bpums.ac.ir


http://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A8%D9%88%D8%B4%D9%87%D8%B1
http://toolserver.org/~geohack/geohack.php?pagename=%D8%A8%D9%86%D8%AF%D8%B1_%D8%A8%D9%88%D8%B4%D9%87%D8%B1&language=fa&params=28.9576_N_50.8371_E_
http://toolserver.org/~geohack/geohack.php?pagename=%D8%A8%D9%86%D8%AF%D8%B1_%D8%A8%D9%88%D8%B4%D9%87%D8%B1&language=fa&params=28.9576_N_50.8371_E_
http://dx.doi.org/10.18869/acadpub.ismj.19.4.598
https://ismj.bpums.ac.ir/article-1-817-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-13 ]

[ DOI: 10.18869%/acadpub.ismj.19.4.598 ]

A0 OLT 5 g0 /F o )led /o355 b

S 3 lpe mam ol eled 5 T 5 ) sla s pas
Comy 53 oo eV cBle 5 ke 23lag
P03 el ol e3ls OLES 5 55 o 5 (S5l oS
e A b Blas oS 3ol s powie 4wl sed
wole o slp 2558 AnST (80 4 e S5

sl a.,l..)); r.:wj:

0

3 23

o —8— n=1 00 Boshehreity)

g 20

A 15

EN

T . 1o

5, %

4 5

:!\j B
cfcococococooCCCooCooCoCoOoooooy
ﬂor\llmjv\\al-?oﬁDI\D—‘WWVN’\‘DL\WD\DV\DN’\G

3 e = e e O i i B it L S -]

el e T T ST T I vt e N~ = = = = = A~ = = = = O = ==

I, - = e B - T = N - N =

y T T gCEnIinoneo SAAE

s a g Sea) 35 58 ] g3 AL

LeStgs 3 b g}};—&ﬁjfb‘ymﬂv\.d (O s 505
(\Yq. Jbﬁiﬁﬁi)w&éiﬁﬂ\ﬁ)azfﬁ

ol Bl L el el g3 S das e OLSY Sls gl
Ve glackle s 558 asl g skl
Oe=Yecble js 5 ails CH eSS D_fjjf\:,a
bl 55 5 b e Sl ol w55 S
Gl ol olss SLESU ol 33l Wigy sdmee VooV

—=— rr=1.01(Boshehr city)

oodid 5 50 0 )50 ez Slan
-
i

(&)

(aSa e 1 o g 5) 355 65 el 50 B2

5858 deS1 (65 31 L3 kS S 0 55050 mazs 3l (Y 515 5e
OV Jle el ) chle ol ol s

s s 52 588 Sl oo chle ) s
NESIPISIARL LT Jle Jsbk s

2358 St oo glackls (Y Jyae

Sl e 5o 53 0 B Sn e
(\Y’*' —}@.&_9._\) J-\A BL salaiu!

i S aSl go) chls

FE/) SUL by
Y50\ Oy Lo 20
01/44 Ol Lo 520
Ve S/YA LUl dA Sas
VEY/VE Ul sl
VY Ol Sl
\PY/VE Ol SSlas

LaS1 (63 a4 e S50 = I3 S e sl 5e sl
YAV Ll al 5ap 5 O Jsdr Gb 5SS
JLA)J)_L:YY);\J.: ‘J@fj@)Jﬂ)‘ﬁ"\“ﬁSi

A:».w‘ au\JNJJf J))TJ..; \Yq.

3,090 5 s £ (ol sla el ;)‘,Ij. (Y s>
Slasbon (26 S o sl 3 S5 ST (53 4 e

BI=AY) g4 ;5 \Wa+ Jlu s S5 — 5

Mdad aozes £ 35 2> g;"‘"‘)k’ ol
()5.'»);)[,‘: L (.h..«;b) ;);i}g
Y¥/ Y/EYYY AVARVA A

[CEa w ‘;'M'L“S LSL“LSJLQ-;J g;ﬁ J)“}A Sl
PP pln al Sapd X dsde Gk 3 S8 S
o s 8 Y ol eds b 55 58 ol el s

el 035 S 550 VYA

9 e s o ‘wajh.?‘_;hyu é)‘giﬁ (v J‘,.\’-
32 S o sl 2 S eS| (63 4y i 3 g

BI=££) VY8 Il 55 b g 55 i sl s e

b‘-\.'JM e~ BT w}h;- u,aa-u
(}‘B)A)t}a ot (.h.-«;-b-) b)}iﬁ
¥/ \VAnRTd AVAR! gUnye

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.4.598
https://ismj.bpums.ac.ir/article-1-817-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-13 ]

[ DOI: 10.18869%/acadpub.ismj.19.4.598 ]

Po¥ 088 At (55 51 (36 Glasslen 155 S 0 0l e

C}‘)&.«A}ks.\i}‘;

05y YU L(YP) ol o3 5855 ST 63w
5 Ghews adlllas 3 oels (g, Selul sl
s Llg o ol adlls 4 cons O
Al s ol 535 858 st g VL bl
o 3 0lg s Gladlas s 0L 5 555555
Sl et s 3 58 ST o5 cble Cas
d\ﬁjmﬁ\///\\‘ szwwéuff
Ll 4 Cand a8 (TV) Losed dwlse Loy
k;...w‘ j:YL: J.apl;- AJJLhA DL ol wk}Lﬂ

6> STy Jle s 01 5 (SUNyer) | s
45.)0.))5 R Q})‘)J LSZA}I\MJ"\) );; J.:.WS‘
s anxl e s)lpe o Y 15 ol a3
R eSS Ve RIB L e B bl
\6&%@\@&\{@@)35)_*@}»
(\‘/\) Mb&fﬁcw‘ BB

b)‘}ﬁ sl Yo Y JL..u )Jj'.:; O\)K&A) LS)')J‘);
B slalen S 26 S e 5 B glaasle
Rl el s S S8l Sleal 531, s e
5 S B S e IS Aoy AD 35 axlllas
Yool e slbackle 5l iU et S
MLZA)DG(VC\)M‘QJJJQ&JIAJJC;};YA
AV Sl b o it Sl adlls cpl S L
3555 aSl o VWL chle b slass, pslb s

Al Ol ol g e s Wl e

& S o
@ ho s YIPA Sedg 53 aS sl Olis Lol aalllas

S5 B S e sl slis S sl Ol s
Uoele sl 5o 50 5555 LSt 65 4 ot
JURIRSTON A AP YR CE R FINSUE SR LY
2 0SS Ve sl el s S s
Sliee 3,55 4l 53 Sl Bl e o
O A PR o
3 S e sl dops Y ocld S ool
eS| gs clle &Sl sl sl slads,
83305 Sald aSa e o S5 S Ve 515 858
35 ekd sl iy A s sl Lol
b s 5SS AS) g5 a ot YR L
2 Y8 5 Cl=e/vd 55 YY) 80 ¥ iy
S sl Il do s S psgie 4 (Cl=/20
RIS e S S Ve el 4 s
s il 2SS LSt g okl
ST s 0dNT Chle &S sy Olis b »
ol aS Wil e Ol 5l i Ol 535 58
23 e S i S s 4 LS e
Aol Ol

oL 5 (Liu) o Lw s ou el gla w2
@ ol NT L 8 8 S5 5 ,me 53 a8 sls 0L
e sl e oI55 0Ly 3 58S 1]
05 el Aoy V/N=VNR) gl e S
S350 /0 & lsl & Cl=+/a0 5 OR=Y/+4
O (xS 2o 5

Jle 5o 0L 5 gusme adlas L S anslis
33 by S e S 51 sl 5 s sl OLES VYAA
e a B0V Jslae) dwys Y/YO ATAA JLu
BT 5 555 Sl s 4 e 5 S

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.4.598
https://ismj.bpums.ac.ir/article-1-817-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-13 ]

[ DOI: 10.18869%/acadpub.ismj.19.4.598 ]

A0 OLT 5 g0 /F o )led /o235 5

g b/ #¥

PR TP

ot 4 Glds sk ol adll. il
prme Sislan o pmtils Dl 4z (A0500)
S pde oKl o5l 5 iasn aaws
2l Sl colem L oas Wl e sleal s als gl
A plnil azeS

él.:.oaw
Ole QKJWMJJ by ceLA sy mjf@.a

] oSS

References:

s O3l 2285 Sl (55w
oNle s Wlg e ol adlas s S s
deSt g VL bl b glasss polb b 5ol
Sl sy s 4 wlieke 3L 558
2 Ol s el polie 550 5 Sl
Sl Olole ol awloes pslie 1 andlas ol
Sslp Cr 10w eslizal (&l sl2) cilig
o claoaoVT zilie ol 3l pslie a3l
(Gito 52 5 by S5 oo b Lo L)

el L el S aan glaaallas &

1.Geravandi S, Goudarzi Gh, Babaei AA, et
al. Health endpoint attributed to sulfur
dioxide air pollutants. Jundishapur J Health
Sci 2015; 7(3): €29377.

2.Mohammadi MJ, Goudarzi Gh, Geravandi S,
et al. Dispersion Modeling of Nitrogen
Dioxide in Ambient Air of Ahvaz City.
Health Scope 2016; 5(2): e32540.

3.Goudarzi G, Geravandi S, Vosoughi M, et
al. Cardiovascular deaths related to Carbon
monoxide Exposure in Ahvaz, Iran. Iranian J
Health Saf Environ 2014; 1(3): 126-31.

4.Neisi A, Goudarzi Gh, Babaei AA, et al.
Study of heavy metal levels in indoor dust
and their health risk assessment in children
of Ahvaz city, Iran. Toxin Rev 2016; 35(1-
2): 16-23.

5.Dobaradaran S, Geravandi S, Goudarzi G,
Idani E, Salmanzadeh S, Soltani F, et al .
Determination of Cardiovascular and
Respiratory Diseases Caused by PMy
Exposure in Bushehr, 2013. J Mazandaran
Univ. Med Sci 2016; 26(139): 42-52.
(Persian)

6.Delkhah H, Mohebbi Gh, Hasanzadeh N,
Kohan G, Tahmasebi R, Sadri S, et al . The
effect of dust on the chemical and
microbiological qualities of the date palm
fruits from Bushehr-lIran. Iran South Med J
2015; 18(1): 80-91. (Persian)

7.Asadi Mohammad Abadi A, Rahimi M,
Jabbari koopaei L. The Estimation of Radon
Gas Annual Absorbed Dose in Rafsanjan
and Anar Residents Based on Measurement

of Radon Concentration Dissolved in Water.
Iran South Med J 2015; 18(5): 960-9.
(Persian)

8.Geravandi S, Takdastan A, Zallaghi E, et al.
Noise Pollution and Health Effects.
Jundishapur J Health Sci 2015; 7(1):
e25357.

9.Krzyzanowski M, Cohen A, Anderson R.
Quantification of health effects of exposure
to air pollution. Occup Environ Med 2002;
59(12): 791-3.

10.Goudarzi G, Geravandi S, Mohammadi MJ,
et al. Cardiovascular death, Respiratory
mortality  and Hospital ~ Admissions
Respiratory Disease related to PM10
Exposure in Ahvaz, Iran. Iranian J Health
Saf Environ 2014; 1(4): 159-65.

11.Geravandi S, Neisi AK, Goudarzi G, et al.
Estimation of Cardiovascular and
Respiratory Deaths Related to Ozone
Exposure in Ahvaz, During 2011. J
Rafsanjan Uni Med Sci 2015; 13(11): 1073-
82. (Persian)

12.Geravandi S, Goudarzi Gh, Soltani F, et al.
The cardiovascular and respiratory deaths
attributed to sulfur dioxide in Kermanshah. J
Kermanshah Univ Med Sci 2015; 19(6):
319-26.

13.Ghanbari Ghozikali M, Mosaferi M, Safari
Gh, et al. Effect of exposure to O3, NO,, and
SO2 on chronic obstructive pulmonary
disease hospitalizations in Tabriz, Iran.
Environ Sci Poll Res 2014; 22(4): 2817-23.

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.4.598
https://ismj.bpums.ac.ir/article-1-817-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-13 ]

[ DOI: 10.18869%/acadpub.ismj.19.4.598 ]

A0 OLT 5 g0 /F o )led /o235 5

Sy bl 700

14.Zallaghi E, Goudarzi GR, Geravandi S, et
al. An estimation of respiratory deaths and
COPD related to SO, pollutant in Tabriz,
northwest of Iran (2011). Razi J Med Sci
2015; 22(131): 44-50. (Persian)

15.Howe TK, Woltz SS. Sulfur Dioxide
Exposure. Chem 1981; 12: 1027-30.

16.Meng Z. Oxidative damage of sulfur
dioxide on various organs of mice: sulfur
dioxide is a systemic oxidative damage
agent. Inhal Toxicol 2003; 15(2): 181-95.

17.Geravandi S, Goudarzi Gh, Mohammadi
MJ, et al. Sulfur and Nitrogen Dioxide
Exposure and the Incidence of Health
Endpoints in Ahvaz, Iran. Health Scope
2015; 4(2): e24318.

18.Rogers JF, Thompson SJ, Addy CL, et al.
Association of very low birth weight with
exposures to environmental sulfur dioxide
and total suspended particulates. Am J Epid
2000; 151(6): 602-13.

19.Taghavirad SS, Davar H, Mohammadi MJ.
The a study on concentration of BETX
vapors during winter in the department of
ports and shipping located in one of the
southern cities of Iran. Inte J Cur Life Sci
2014; 4(9): 5416-20.

20.Geravandi S, Zallaghi E, Goudarzi Gh, et
al. Effects of PM10 on human health in the
western half of Iran (Ahwaz, Bushehr and
Kermanshah Cities). Arch Hyg Sci 2015;
4(4): 179-86.

21.Safahieh A, Mahmoodi M, Nikpoor Y, et
al. PAHs Concentration in Ark clam
(Barbatia helblingii) From South Persian
Gulf, Bushehr, Iran. Int J Environ Dev 2011;
2(5): 394-8.

22.Sabatsani N. Bushehr as an Energie City. J
App Sci 2007; 7: 3262-7.

23.Zalaghi E. Survey of health Effects of Air
Pollution Ahvaz, Bushehr and Kermanshah
with Use of AIRQ Model [dissertation].
Ahvaz: Islamic Azad Uni., 2010.

24.0kabe H, Splitstone PL, Ball JJ. Ambient
and source SO2 detector based on a
fluorescence method. J Air Poll Cont Associ
1973; 23(6): 514-6.

25.Moini L, Fani A, Bakhtyar M, et al.
Correlation between the concentration of air
pollutants (CO, SO, and NO,) and
pulmonary function. J Shahrekord Uni Med
Sci 2011; 13(1): 27-35. (Persian)

26.Gorynski P, Szutowicz I, Wojtyniak B, et
al. [SO2 and NO2 air pollution measurement

by passive monitors]. Rocz Panst Zak
Higieny 1997; 49(2): 177-88.

27.Goudarzi G, Geravandi S, Foruozandeh H,
et al. Cardiovascular and respiratory
mortality attributed to ground-level ozone in
Ahvaz, Iran. Environ Monit Assess 2015;
187: 1-9.

28.Goudarzi Gh, Geravandi S, Mohammadi
MJ, et al. The relationship between air
pollution exposure and chronic obstructive
pulmonary disease in Ahvaz, Iran. Chronic
Dis J 2015; 3(1): 14-20.

29.Goudarzi Gh, Geravandi S, Mohammadi
MJ, et al. Total number of deaths and
respiratory mortality attributed to particulate
matter (PM 10) in Ahvaz, Iran during 2009.
Int J Environ Health Eng 2015; 4: 33.

30.Mohammadi MJ, Godini H, Khak MT, et
al. An Association Between Air Quality and
COPD in Ahvaz, Iran. Jundishapur J
Chronic Dis Care 2015; 4(1): e26621.

31.Zallaghi E, Goudarzi G, Geravandi S, et al.
Estimating the prevalence of cardiovascular
and respiratory diseases due to particulate
air pollutants in Tabriz air. Sci J llam Uni
Med Sci 2014; 22(1): 84-91. (Persian)

32.Zallaghi E, Goudarzi G, Geravandi S, et al.
Epidemiological Indexes Attributed to
Particulates With Less Than 10 Micrometers
in the Air of Ahvaz City During 2010 to
2013. Health Scope 2014; 3(4): e22276.

33.Zallaghi E, Goudarzi Gh, Haddad MN, et
al. Assessing theEffects of Nitrogen Dioxide
in Urban Air on Health of West and
Southwest Cities of Iran. Jundishapur J
Health Sci 2014; 6(4): e234609.

34.Safahieh A, Mahmoodi M. Concentration
of Polycyclic Aromatic Hydrocarbons in
Coastal Sediment of Bushehr. J Environ Sci
Tech 2014; 16(3): 25-33.

35.Liu S, Krewski D, Shi Y, et al. Association
between gaseous ambient air pollutants and
adverse pregnancy outcomes in Vancouver,
Canada. Environ Health Persp 2003;
111(14): 1773-8.

36.Mohammadi M. Studied hygienic effects of
air pollution in town Ahvaz in 2009 with
model Air Q [dissertation]. Ahvaz:
Jundishapur University of Medical Sciences,
2009.

37.Goudarzi G, Nadafi K, Mesdaghiniya A.
Quantification of health effects of air
pollution in Tehran and determining the
impact of a comprehensive program to
reduce air pollution in Tehran on the third

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.4.598
https://ismj.bpums.ac.ir/article-1-817-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-13 ]

[ DOI: 10.18869%/acadpub.ismj.19.4.598 ]

A0 OLT 5 g0 /F o )led /o235 5

ek Rl

axis [dissertation]. Tehran: University of
Medical Sciences, 2007.

38.Sunyer J, Ballester F, Le Tertre A, et al.
The association of daily sulfur dioxide air
pollution levels with hospital admissions for
cardiovascular diseases in Europe (The
Aphea-II study). Europ Heart J 2003; 24(8):
752-60.

39.Goudarzi Gh, Geravandi S, Salmanzadeh
S, et al. The number of myocardial
infarction and cardiovascular death cases
associated with sulfur dioxide exposure in
ahvaz, iran. Arch Hyg Sci 2014; 3(3): 112-9.

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.4.598
https://ismj.bpums.ac.ir/article-1-817-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-13 ]

[ DOI: 10.18869%/acadpub.ismj.19.4.598 ]

Iran South Med J 2016; 19(4): 598-607

Original Article

Sulfur dioxide pollutant and its effects on disease
Incidence and death among the citizens of
Bushehr city

S. Geravandi *?, GR. Goudarzi 3, F. Soltani *, S. Dobaradaran °,
Sh. Salmanzadeh ®, S. Kamaei 2, AR. Yari ', F. Kalantar ¢,
MJ. Mohammadi 2%

! Department of Nursing, School of Nursing, Islamic Azad University, Tehran Medical Sciences Branch, Tehran, Iran

2 Razi Teaching Hospital, Clinical Research Development Center, Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran

8 Department of Environmental Health, School of Health, Environmental Technologies Research Center, Ahvaz
Jundishapur University of Medical Sciences, Ahvaz, Iran

* Department of anesthesiology, School of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

5 Department of Environmental Health, School of Public Health, and The Persian Gulf Marine Biotechnology
Research Center, The Persian Gulf Biomedical Sciences Research Institute, Bushehr University of Medical
Sciences, Bushehr, Iran

6 Department of Infection Diseases, School of Medicine, Infectious and Tropical Diseases Research Center, Ahvaz
Jundishapur University of Medical Sciences, Ahvaz, Iran

7 Department of Environmental Health, School of Health AND Research Center for Environmental Pollutants,
Qom University of Medical Sciences, Qom, Iran

& Department of anesthesiology, School of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

® Student Research Committee, Department of Environmental Health, School of Health, Environmental
Technologies Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

10 Department of Environmental Health, Abadan School of Medical Sciences, Abadan, Iran

(Received 26 Sep , 2015 Accepted 16 Nov, 2015)

Abstract
Background: Sulfur dioxide is one of the important pollutants that at the present time cause irreparable damage
to environment and human health. The aim of present study was to study and comparison the effects of SO, on
respiratory and cardiovascular deaths in Bushehr city.
Materials and Methods: This analytical study was conducted in Bushehr city during 2011. In the first stage
data were collected from Bushehr department of the environment. The concentration of SO, was measured by
using BUBK portable device. After processing data by EXCEL software, data were converted as input file to
the model and health effects of SO, pollutant were measured by using statistical analysis and the World Health
Organization model (Air Q model).
Results: The results showed that concentration of SO, pollutant with an annual average was 44 pg/m® in
Bushehr city. In the study area, increasing the concentration of sulfur dioxide per 10 ug/m? than before values
increased risk of cardiovascular death (0.8%) and respiratory deaths (1%).
Conclusion: The local comparison results showed that the number of respiratory and cardiac cases death which is
attributable to the sulfur dioxide pollutant has been low in Bushehr city health endpoint can result due to continued
and this situation could be justified by the low concentration of sulfur dioxide in the air of Bushehr city.
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