.o/\—-\o A;Jl?ﬁé.\ﬂ :\’ GJM LA GJJA g\“’%\f&‘ﬁ‘ 63}3”4@‘ ‘_;a.ﬁ.'.é}'t.'; 41’.90

S low F1 90 & 0 g 5T Slad (FTogT Do LU wy s
1FAC —1TAR (Olo 57 50 owiid

v LY . . Ve = .

S dobld ¢ T oy Y ¢ Jlxils W5

Ot el 57 Slays i Sladst 5 (S p sk o8l (g a8l hamen Solgy 05,5 4y sl 5 (65 skl 05,8 okl

Ol 05T Slays (mbldgy Slatst g (S ke oltils oty 08Tl chamen Sty il gl )15 (6 gty

WS S ey PRAFYONY il (il eSSl leyST (S pale oSls (sse fL Sdn o Son shinl Ol S (Gl o8 e o

n_khanjani@kmu.ac.ir
QP2 T8 /80D 13l 55 s

Al BT 51 S e sgs ) b jed ol (LSl Coodls 5 ol oz 5550 sl oy SDIES 51 (S0 Isn Sl :cdlunl g doddio
el o dleg (s sois o 3550 ialié Igo (SoglT sl

allae 5,50 5yl 0)50 (b ool slais ot 51 (30 o9 S e (slaosls (2T plnil oS ol 50 addllas nl S bg
Sy e Clili lojl 51 i T (SoglT slmosls 5 oS s el Sublage 55 50 5HAY ya s STBAD (29558 sl 5
el olfy) Lauss walys, ysb 4 |, NO, CO, NO2, NOx, PM10, SO2, O3 ous¥1 i s olojles ol s il s oo s
S (oo xS osll s et Sl

Olimme 0 iy 4 525 negative binomial (g )5 5l eolitul b lsn Sogll § cwts slags low 51 (36 S j0 bl il
5 o 5T el 330 (oll) a3 0,555 10+ 31 5¥l JLo (slos, Sl (gime o ol 5o Sl 5 05 alis, basio
O P=212Y) )L 50,5 (aly8l g (o e (oS SLaS yo (281 (o 3 gine (L) a5 0ls (las Cagh; g Les sl hows
ooyt SLmoa T 5 5 i oS e ial33l LI Ll 1o 352 8157 slgp s (P=+/+¥) 5,555 wilgus 53 5 (P=+/++¥)
Sl S o

A die b g ubes SNl 55 (o S50 9 0555 wdls (63 9 3l 5 )8 59,5 (Gl G LLS ) 4 a4z i b 16 S Ao

[ Downloaded from journals.tums.ac.ir on 2026-07-02 ]

S coley 1) (blasl o)lge daoans¥T ialdl sBlge 10 b ¢ wiss slocs,low
élm ¢;|)f> o g S),o ‘59 6[@6)[43.') Jyz» L_;‘)?” :LS"\?K L',ijlg

S yo g ol pel g Hob 4 ol3T Glsa slaoan T .cul slsa g
Ol el il ()T5 wamspo SRl melsz 50 1) e
GIPl i lagilen wdle RIBH (sn, lacigae
@ wdlgioe g Wl Gljlen s > oo
Alolil ; Saen o cwyp 5l san (Y-0) Wgd o S e
S e 5 Sye Gl L lgn (Sogll [l a4 e oo s
Jlo slp g o)l bl (oudis 5 (3909 (ol slags Lo
wasir 5 Jlad Gl ae oad plol sloaslllas 4 s o
03} e (F-) 0,5 oLl lpl 5 S5 Kan Ll zal )
2B Ol 0 lapegS e 5l (VL s j3 a5 Sedis
e bl )| e ol 4 el B 5 his EMSe

ETYEY-7Y

5 Ok ke 9 Sy slaed Ol (S e (Sogll

9 s 9 Sy el G5 lsa (V) el oyl o) LSl
(095 1355 5] 0SS (e ST o3l aiilo (g polie
Jo5as Sligal 55 5 O Sl (5 laie 5 (9555 0y S cpgulo
shld Gz Sy bme @l 500wl 5 l9a Cunl oud
L dlides (com g l3olge ndy Jood 5 ol dgamme 208l
0950l 0,100 el 00,5 Juozd o @ iy 0950l 45 gam o
GBSy 0 ¥ e (Sshas 5 b Gl ale
3 g wlads Iga caims LSiS yole ] SOOI -
Sl Gy Lo o(T) Wilos 51 3525 a5 | Tgm  Sogll 25!
S 5 obe bl 51l 08,8 IS8 4 el el


https://journals.tums.ac.ir/irje/article-1-5022-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-02 ]

04 /(\YAO=IYAQ) Ole S 55 S slaggolan S1 ) S, N Slsa ;:}ﬂ Ol LI, pwy

N 95

)l ).».Ajuj).o 6[.20.)‘0 |Ml W) fl.?u‘ ULO; )'er“‘ O o297 U"‘
calag S 5l AYAY je s ST 6 YA Jlo slal
S oS o gl Gleosl i 5 0 28l 50 oloyS b o
IRV JES PR P RRWARCOW SN S 7 F Y7 VORI I P

(loyS oy Jame cblas lojlu 51 5 lsa  SoglT slaosls
o ohad LS j0 a8 cdlye (gley oy pl b Gillae
loagd Hlaue o a5 5yl dg>g lga t;ojﬂ S o)
00Vl Cap o) bamme cbilas ylejlucanlons &8lg (5liie)
alyg, yob 4 1, NO, CO, NO2, NOx, PM10, SO2, O3
SleMb| ..).;569 SSoslal g U3l oK) Qﬁ‘ lowgs
5 g 00 G yslaex VWAL Jlo gl 51 leyS 5o lsa  Sodll
I sl o92g VTAD Jlo 5l i 6y Sledlbl aliwlie
Oeize 390 pd el VWAD SI iy (sl anslie plodl oSl
% 9 995 S9rge bjg, den sl lyy; lag Soslail (o )
osls « Jlgie 59, Wiz glp oliws o ol o cde 4 (g9)l50
radlas jl san asles asllas cpl jo plply e cais ol
o 5l Gl b soliul ole yo esn¥T Sl 51 ((R) Koo
ObeS sis Cagb, g Led Sledbl oS Jogaste Julge 51 o
by pleyS (ewlitlr plajlo 51 (Sloj 0)99 cnl Jsb ,o 5

O 9 Oomb OlesS B 50 (b jeg S pe i) 3 )lge Slas
Soln j0 9 ) ailyg,y cwitis oS o ails g V iSTas> U jao
31U QBB olaad Bl )3 5,0l o9 Sho b,
sosls (gloy Ll 5l 5 0l asein ole jo cwiid slos Lo
Sl o g 0 00ls Cillae Sosan s yeeg Sye g lse (Sol]
22 plol p3¥ laass Cagh) 5 Lo

S PYYED AYAL o gl ju ulal 5 le)S e
Sz A30g O 0 )A)Yf\/\ <A 9Oy )A)Y‘Y"af\‘ &S ol 03
Jolee crom AVl bawgio 0l Ol b Ko s Jle o
A 035 e (Hle,S ybiwl (g Lol asliles bl ) ao o YA
093] Lol (g (Fomslin S5 L ool e ol o
OgS 5 b leosls oS ol lis g (P<e/e V) o gme 55l
5 abloye Sye o B3 laln 0)l )55l smlsy
OgemyS 5 5 ookt b eans¥T o sl sle jo lga  Sogll lawgis
ol g 4y j0c STATA 10 J58le 5 o 4 negative binomial

slaws cglasdllas ;o () )l 5 slon (S0l b pubitas
Ol Glgp o Glae DL Lol slgp  Sogll a4 coniin S pe
S e J5 5l s 0 YR sga> L 5,90 OVAA AL Jlu o
V) ol oyglp b cpl Jlo Yoo VL o3l i - I8
YA 5 VY ol ;o lhes jo oS wsls lad jladsrec yuiomen
JPMIO 5 00 aSlyise 0558 wSlgs Slidl sl 4
a 0oy YIS 5 YIF XIF e VD Suo b al¥D Saw
(V)) 0l o0 00938l ailjg ) (SloS ye slas

soai ¥l (glaools gloyss &)jpotn oz cubliy ool
Sy 1y @ledeallgins 5 0800 s900 s p o] S5 15
Slesle AV Tl 50 ae0 oo slpiing ceges Cedlw Laa>
S b Soe sy aplge mhaw a5 85 ams Sl cadlage
39> 0 Wiwd yae Gledl g slp ol 5l 51E a5 Gl
Y Jolre s 55518 SO 09580 51 o Lol el g /m31 0
ol Hg/m3 A b £ sgam Wb ailbiw] cpl aS 0,8 slpriy
A\Y)

SR> 3o e Sler Sl glejlu VAV Lo o
03l 5 MLaSles (59555 sy amSlgs I3l glgr 5 (sl
% 9lgm aaSlss 5 Blae D3 gl ogern; )5 08 paiis
(5,0 &lp) Hg /m3 O+ (V) Soe Veb sla wles
(99 ,» lp) aels VY sgain, a5 Jb> ;0 g ool olgiiny
i B3 oy ately YE (slaogein, o5 Ug /m3 VYO
obslw ;3 Jlo Yo 5l meS (b osgy Y+ (PM10 pg /m3)
9 Bl Ol Gl 1y Al spein), S Sl cunloag,
Glp ) asls YF 5 a¥lo sgaim) 505 acie jeilsm apuSliss
ols sloris 0+ Mg /m3 5 Y+ lg /m3 5l 2eS i 54 PMTO
Vo Mg /m3 a jsilge apnSlgs atel Y sgain) j5biren
2 oan YT ool ssalive JUT ululp laailiw] ol el rals
AOY) cawloads ools als lus! cwodlw

Ao Sye g lon (Sogll bLsl ) Saa b ol anlllas
s anllae ol Cslodd plal o) 40 'S (sls Lo
St 5 glaS o e 55 gl 5] ondoladl 2o,
AYAD Jlo syl 50 ol Cumazg Glnl Grd iz G065
b e 5 ha ol sl 5 sy i PYVED-
Sedise gy, 3 lep JLe g 08 GmlBl g b slaglish
3 lyn ool o Bl anllae sl gselon a0l
ool @2l 3 0l ol )3 (b a9 S e


https://journals.tums.ac.ir/irje/article-1-5022-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-02 ]

O 5 bl

Pz Glee D3 glo S slgn 43 0ai VT Josas wans oo
ol yuiiio «gliie Jguad 0 o] e a5 ol 9,500 Vo
oy VL 1 g/m3VD 1 Sl (slass, 51 ket 5 ol plime W
s33ame 1 ol 5 oary¥T o Jailil (gla_mls 3ubs 5 o

lks\.‘lél.:
YAFY olaws VWA jo 0 LU B AYAD (poye,8 ol
J 3,50 YYYA slows a5 0l &l le)S )0 cwdid S 0 O)90

Jeaz 5o eV ailys; oSiles ingy (45 o] 9,50 A+ Y g 050

2R Pl e o) o wsSles el 0ad ool olii ) o jlas
w)ﬂ))}db)})):;ju;jej6[.&.:.1%&1;"1&@}—\ OJMJ}-\?
Oesdilia FET JBlas Slaa oaiyl
/oY V/FA /¥4 AR CO (ppm)
YY8/74 YYY oV OF/¥A YY) PM10 (ng/m?)
o o) I oy NO_(ppm)
v Vi /e i NO2 (ppm)
of¥ oY /) AR NOx (ppm)
~/~Y ~/~\\o /un ~/~v 03 (ppm)
v 7 X i 502 (ppm)

A 6\)‘ < colo Bl jjd é)‘}d J:"l‘f" Cw.u) olo Bl J.»LJ J.:.A}\_fjﬁ JS » LM.L.:YT J:.TLU negaﬁve binomial Q}:.ﬂ)f) )\ J..él;— CLL\J -y O)La..:» J}-\?

(VT Slale - Sls 3 ol 33l A1

P Adjusted IRR and 95% CI P Crude IRR* and 95% ClI ouiu¥T
AN Voo oY (/AN =Y/ -\ 8) oleF Vew oA (+/8322 = V[ 2 \Y) PM10
<N¥ V/+49. (+/229) —V/YEPY) ofoxT VINOA (V-AYR =V Y-2) co
SAve <[A00Y (+/AFOY — VN FY) YA SJAYY e (JATYY — V¥ 9) NO
- 1AQ <[AFYD (+/¥AFF = YIYETY) N4 SIMYYR CIYYEY — Y- Y0R) NO2
AR VYoo ((JAAY —V/-ATY) JARE VXYY (/APAY — V- YAY) NOx
«l+A V/NOF (+/AAAY — V- YYY) AR Ve e YO (¢/AARY — V/- YOV 03
<\Y YIVAYA (CJAYYY — V/YADY) <Yy VR (+/AYYDH —V/YYAA SO2

* IRR=Incidence Rate Ratio
T Statistically Significant
YRY

Gl S chale Sl oy )0 (oS Spe pyp o
Ol g (bLil lsye jeg S b 99800 V0 5l 5SS
e Cagb,y g Lo gl basd 5l e g a5 P=4/eYY) ol
slp daw 5l G izen (P=10T) 0 Jbgne lires
L) 5 55 il 5 ) Gl a5 pgasie et
wals ol plo)S 58 (I ye (oS pragS e (IBIL ) lo gine
(haws 5l e deoan¥T ol 5l plaSone Lol (Y o)leds Jgax)
Wolws Glas By (oS g S pe IR L) o pe (LS

(Fojlad Jooz)

Sy g Ob) 0 bl Sy bl g S o JS G alal,
OGSy boole o ean ¥l e (Sl g loje 0 il
sladl (YoVs ¥ o)lad Jslaz) ol o, negative binomial
SeSlgige 5 dnSles s &S Gpo 0 Bl g S, I Jol>
).».Ajtjfc co..\.».i\” u‘]-&dc ‘_’wbﬁ‘ L: sLbOa.\.».in 4.:.9.: )») ‘u)ﬁ)"'ﬁ"
oo GBI 0G5 g oy (oedS yag S e g IS i
IS5 ol sl S aemSTgise Gl G pl LT s
GPLl () oS s S e (Grizmen g (b oS e
Ll wls plas 1y Jlo gme a4 Sio5 (blil qoloye 10 5 jlo goe
bl )los;u GBL,';)I xen| el ecugh, g oo gl o 5l G



https://journals.tums.ac.ir/irje/article-1-5022-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-02 ]

W /OYA=VYAL) Ol S 55 s Slagssle Sl s S, N Slsa ;:}ﬂ Ol LI, pwy

2l ele 53 S e sl il Cond) sle 53 Ol e i 035 e e NT 3G negative binomial oy S5 Jol = ¥ o led Jyur

GaNT 6labe Sl 55 2l 5l Al

P Adjusted IRR and 95% CI P Crude IRR* and 95% CI oY1
ofo¥T Veode (Veoooo =N VA) | /oY VieoNe (VeeoY —=N]eoYe) PM10
- /¥ VVEY ((/AYFA— V/YYAY) o[+ VAY £ (/AN — VYY) co
-Ivf -[AFA0 (- /ADYY — /- BFY) AR <[A¥NO (+/AYHA — V- YA+) NO
-12A /29Y0 (+/¥AAY — Y/AY44) - IVY JIASYN (+IYYEY — YIVA-Y) NO2
-IYF VYVE (/AYYY — V- AAY) - /F\ VeYEY (/APYY — /- AD+) NOx
of T VeYFe (Ve AY — V[ F¥Y) [+A VN85 (+/RQAY — V[ Y¥OY) 03
ofo¥T VAFAA (V=AY —VYOYY) N VAVAE (/a8 — /¥ 1) SO2

* |IRR=Incidence Rate Ratio

T Statistically Significant

bl wle 55 S e syl il cud) sl 3 0L kS w5 S LY L ilnegative binomial o S 5l Jol= s —f o lad Jgde
>~ D ol eVt bV GV 23 BBl &= ) 99

GV wlals Sl s il 531 a1

P Adjusted IRR and 95% CI P Crude IRR* and 95% Cl |  ouu¥T
INA Voo oY (+/A2QY — Y/ - \Y) AN Voo od (+/224F = V[ 4\ D) PM10
AN SAYVY (/A2-Y = \/Y-75) [+ ¥T VYo (V-YYZ = VIYYAR) co
<[FA <[AYEY (- IAYNO — V/-a¥F) /Y 10T (/ADYY = V-V Y) NO
[V /YR (+/YAFY — YIYYOO) <O SYYY IYFYA =Y/ YAD) NO2
</fY VYYA C/A2YE — V- AYY) i VNOO (+/A05Y — V- YAD) NOx
AR Ve« AZ (+/AAAY — /- YAY) <IAY VoYY (¢/AAY - —V/-YYA) 03
- 1OY V/«OFY (+/AAFA — VYY) < [NF VNOY (CIANOAS = VY-V A) SO2
* IRR=Incidence Rate Ratio
T statistically Significant
Slsmen 1255 S0 g Lol jo 0ads plonl Ko (slaadllas
OYX-10) o)l e

2 S Sbsbo 5l (LU s S e e o aslllas o

slabaly 0565 wwilsmiss 5 o)l Gbe 9 98 L3 L gl
@Az kg logne (b e akaly ol Lol ecusls jlo sae
St (Fogll 1 7S Ygane Jilia Jobo sloa (Fogll aszl
e oS 8,5 los i cl lgise |y 4l cnl (18 S
bt & 33l 5 g Sy 5l )l )0 b jea> Jdo &
@ O 0l g addbioe [y Bl slga o 284 ples jpa> oS
5 bl jeele (Slesle S5 asbe Wil e oy

QQJ: 4).») 9 ¢ 9 .b)_> Js.ﬁ...we ‘)’laﬁ)lf 4G~M5b o\.\.lj|) 4‘;».\.2.”)

> » C)L...jl oM » oo)‘.‘.,..f )L...M., LS)U—‘ |91a ;ojﬂ
s 3 Ol oo 5 S Bilse p oS 5 beadllas
2 i 3 (VV) 00g 35 peie (Sgpe- oolf s b (ot
2 FeS alie glaadlllae 5 oud plnl ad i, la)eis
AN it § oo ool (gl 58
Jogine bl o o> ddlle o Sledlbl Ll gl
9 9555 ddlawiss g o5l Gl 5 0,5 3 L apzlee
@Lu 5 A L C.VL».) ool gl (RS 09 S yo


https://journals.tums.ac.ir/irje/article-1-5022-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-02 ]

s 5 el Y

O kg aS 1850 Bl oo se 95 50 9 ol 4 5l Siml
OBl i lge (Sogdl b (bl )0 jegS e o5 aamo
o Spo il BB s laslae ) caiges ly - os
3oy FIV clae Sl,3 5o olBIpg/M3 N e ol sleg s
S o dlawy 45wl a8 F am S pizmes sl pl o 0g
Olod ;3 5 oo 03538 Iga (3las D)3 a5 alSin pleg i né
o b o1 3 Sl 5 ale Gl Gho 3B L im) 3,
OF) col oo VT ioli8l 5l aw 5,

O b laly (G s, o Sladdlas o
(S P90 oS Srlom Sl o pliylewy 3 Gad (6
S lon s Sgegy S My S 59y 59 PMT0 5 Coniiy
o Jobo 53 PMI0 (5o b o sine (IS5 oy o] 5 i
o lon) COPD I jo 5po amils bl aiiis s,
Oy b lagine 69784 (IS S e g () ol e
L COPD (slacS o o cuils LL3 | a1siS el YE L5 PM10
Ve so bl o gme (bl qen 55, lea ;0 PM10 5
O (G 5 il doys YIF LPMI0 ioliél pg/m3
391 ol yo S I o iulidl ao o VY g pwis g2l Jdoa
(V)

b bl Sy 5,5 lish £ods a5 wilosls olis i
Ol )l s pme (Dol (oS slags Lol (S5U e 5 S e
SE 535 (Lo 5l iy 59y 8z jee9S pe Ol (RGRg%
45 W) e (b g W0 awglie gk £989 0)93 L,
20,0 VIF (oudis slas)lom Gl Bk €589 51 o 355 S
Rl 0o,0 FIV sreg S pe JS £ sk £989 5l am 59, 90 9
() Sl asl

o9 o ool o @hd L8t glp soasie sl g le
Sl g, Sl e byl alax 5l el suds sl
Solo 9 LIS g,y sbrsslom Wi (e sboanss
O sl a5 o) pe Sl Ll (V) oy 1) 00 Jalge
el 5L i loadlas 4 joi0 ‘Q—l L;’J}Q

Sl aSlas wld plxl Gz 95 KlgS j0 a5 S0 (laddlas o
S35 0m ho 3l )0 (kS S ey 3Ll Glen slaoaY]
PMIO 5 039,05 weSlss 0,555 aeuSles sl 03933
30,585 Vo s glila sy /AY g VIFY OVYE (g
O) w155 00V o ioldl caSe e

2 PM10 il aSTas aS ol omud oz 50,500 slasllas (o

Sros ¥l (pyme po i oy Job 50 b gl o i
iS5 o C,LM Jisl ol eoplpl asls L3 o (lsa
ooVl g Le 50,5 cde ay oo (pwhiS ag S e il
Lyt 31 8 sl 5 a0y b mslin o ] slya o
Sy90 30 5o &5 lasdlas 0 (puoren Cawl ool aS
2 Wools (S 51 Ly oy plnil 055 10 5 3151 (glan (Sl
0,565 anSTed g Blao &3 13l AT wld 0nyd iz bl
Ll @) ceslosgs (b5 5l yim cplope 53 (Bgye — (8 Sy 0
5592 00,85 Sl el ey (ol (Jletal e 9550 50 (lilioxe
S il (egran b (ormb Wlgioe lge lae 1S 0y e
s slaoly b slalish dapliass] Lol xb slis
wo9d ol (sran glie 5 Cosl 00,5 5 LSl dagism i1
gl ol cnl 5l aS cenl (uiladl b ajesd (o, S ol
e V) il D3 epl o )3 (Sip e (S
O35 sole)S Sas 5 S (gl g ol Ll a4z g bl
Skl s sasie mlio jpa> 5 L 905 adgi (p0 slaplésb
hsritan ooy el gl o oS alies (al @ azgi b s 5 2
el iy Args g0 b (3 o diay (glalaimsj] £ 5 0
It e s Sy loe (Fogll sty 3B Koo Lo
Oloye o QL,,SL>¢ 5l s eolazul ‘Qlo).a)o S sl ;Lo
OleyS o sle )l il laad ;> 5 wlio 3929 5 (VA) Sl
Sl dais Lo s a5 el
g om0l 098 laras A5 (LSSt (g pSi

sl 4 Ml slasul wilgs oo a5 s mlio alox>
S Sye g5y Sl gl (Sogll 4 Comsla 551y o
o Gulial gl e o 1y lge Sogll

25 Sl ST slgn (Sogll (milge 31 n et yosS 5o
do ol Jle oyt Casload oylil o] @ susie slaasllae
0SS ol S Gl as 0 YAOY oy ud
O 0 g b sleas plKe a5 cal snn]  Su b Ol
Slop (Fosll 05 oo Ty Gl il o yeg S ye cpruin
O ol g 8L ol o 4 VABY el A B O o (yod
Fooe 5longs e L3l Blas] po ol h3g akad 5 Lo ialS
VPee dgam gy wix ol o ol gt 5 8, 51,3 pg/m?
Foor Sheoylge olaws (sl cpl 5l o ain b .og pg/m?
AOY) céb olidl e

Tobw o lg ‘;%ﬂ O &S Wiloads 3890 laseiils eaST]


https://journals.tums.ac.ir/irje/article-1-5022-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-02 ]

W /OYA=VYAL) Ol S 55 wis Slagssles Sl s S, N Slsa ;:}ﬂ Ol LI, pwy

S5 Ao
595 5 ole)S peS 9 i 5 a5 Sl 5 Ol 4 azg L
ol Cage a5 5ol g e Al o las b slalglb

(YY) 05 o0 o 5l o3lasl 51 5¥L e a4y ¢ 3loe il )3 clale
wiliss Gl ean¥T Gl &5 alejg, 5o &5 ey haia
bl o)lge b ¢ gutis glog Lo s Ml aney sl ls ol 3l
oleyS sler ;o L 9 0,5 IS Wy, uizmen S Cole, )
93 Bl pl (V) Coslongy ol Ly i lon 5,565 audlgwss
bl el Glnly cps g e siyaelin pe3) Wisie

Sl T 1) o8] cwodlws p lgn Lé g 0,5

310)05 9 K
olosle sy Jame cblax Hlojle 5l dlie o) B osg s

GBI ohs 4 cplo) Gl gl cdlage S50 5 plo )T (oulidlsn
S plidiloans 5, Ken Gy wolls,  dilomw S
5wl

oasiils ae (Sip Sliddow aeS by ik (nl
Cglae Lawgi g cugal GloyS (Sdn psle oAl cldlag
Calonds el el layS (S pole olSiils Sing3y

1. Masjedi MR, Jamaati HR, Dokoohki P, Ahmadzadeh Z,
Alinejad Taheri S, Bigdeli M, et al. The correlation between
air pollution and acute respiratory and cardiac attacks.
Pazhoohesh dar pezeshki. 1380; 25: 25-33.

2. Nasrollahi Z, Ghaffari Goolak M. Air pollution and its
effective factors. Faslnameh Pazhoohesh Eghtesadi. 1389; 3:
375-95.

3. Qian Z, He Q, Hung-Mo L, Kong L, Liao D, Dan J, et al
Association of daily cause-specific mortality with ambient
particle air pollution in Wuhan, China. Environmental
Research. 2007;105:380-9.

4. Simkhovich BZ, Kleinman MT, Kloner RA. Air pollution and
cardiovascular injury. Journal of the American College of
Cardiology. 2008; 52: 719-26.

5. Cao J, Yang C, Li J, Chen R, Chen B, Gu D, et al. Association
between long-term exposure to outdoor air pollution and
mortality in China: A cohort study. Journal of Hazardous
Materials. 2011; 186: 1594-600.

6.  Ghorbani M, Younesian M. Research Projects in Air pollution
Epidemiology. Iranian Epidemiology Journal. 1389; 5: 44-
52.

7. Hosseinpour AR, Forouzanfar MH, Yunesian M, Asghari F,
Holakouie Naieni K, Farhood D. Air pollution and
hospitalization due to angina pectoris in Tehran, Iran: A time-

Vo e aslllas ol 53 Gio 23B) g5 Glod 5 smesS e
S5 Gey Gles o aliy, PMIO s olidl pg/m?
5 @lsy e oS 3 oy YTl Ll pee
(V) ol 0093 ol o cuntid SO 1o (s, < IV
5 Lod (gl a5 S yo 1 Ism slooans¥T I ol aslllas 4o
s Sy p Cushy Sl anl Gl az 51 s has cusb,
oS 5o eadelnl gladallie Lol i cdly laslllas ks

30 paitre ol L el ol o Lo rals as el sols lis

aalae cul 55 (V) Caol 03g olped wdl yaeg Sy
aS s 99y anlllae S55e)sST Cole a5l slacusgase

Jlertul 5 slare) sl aiile 3,8 sla Shy (o) p &bo
e 5530 gadlas §l gl il g Skie o3l o K

Sloy axly Jdoas puzmen (YY) aiiils ) Cudguse fped
Bg il L3b wyp el 0g (g, ) ole 4 axlllae

oo (ool s 59, o 750 oante slaaddlhs o ()] oy
b iegh > 9 (F 00 ,03) oad (515 owis Sy g
(kS a9 S e lgn Slooan VBT a5 wiles S (303850
SS6 T s g a5 sl ,e ol 515l el s
5 Solme (02) (oS oK 2 52 (slaoais VT (5,58 5 e
% slagas p Wl lp oS e wils e (bay, oo

(V) el ¥ (g5t (o) ((B9y8 s 9 S o

&b

series study. Environmental Research. 2005; 99: 126-31.

8. Liang W, Wei H, Kuo H. Association between daily mortality
from respiratory and cardiovascular diseases and air
pollution in Taiwan. Environmental Research. 2009;109:51-8.

9. Gholizadeh MH, Farajzadeh M, Darand M. The correlation
between air pollution and human mortality in Tehran. Hakim
Research Journal. 2009; 12: 65-71.

10. Goneidi Jafari A, Zohour A, Rezaei R, Malek Afzali S, Saeif
A. Estimating the count of cardiorespiratory deaths
attributed to the airpollution of Tehran according to particles
(2006). Teb va Tazkieh.

11. Younesian M, Malek Afzali H, Holakoei Naeini K. The relation
between increase in air pollution and mortality in people
above 64 years old in Tehran. Payesh. 2001; 1: 19-24.

12. Anderson HR. Air pollution and mortality: A history.
Atmospheric Environment. 2009; 43: 142-52.

13. Yang CY, Chang CC, Chuang HY, Tsai SS, Wu TN, Ho CK.
Relationship between air pollution and daily mortality in a
subtropical city: Taipei, Taiwan Environment International.
2004; 30: 519-23.

14. Goldberg MS, Burnett RT, Bailar JC, Brook J, Bonvalot Y,
Tamblyn R, et al. The Association between Daily Mortality
and Ambient Air Particle Pollution in Montreal, Quebec.1.
Nonaccidental Mortality. Environmental Resaerch, Section A.


https://journals.tums.ac.ir/irje/article-1-5022-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-02 ]

Olen 5 Slils 8

2001; 86: 12-25.

. Wordley J, Walters S, Ayers JG. Short term variation in

hospital admissions and mortality and particulate air
pollution. Occupational and Environmental Medicine. 1997;
54:108-16.

. Lili M, Nourieh N, Atafar Z. An introduction to air pollution

(Translated to Persian). 1st ed. Dehghani MH, editor. Tehran,
Iran: Andishe Rafee Publishers; 1389.

. Nadafi K, Solat M, Safari M, Sarkhosh M. Air Pollution. First

ed. Tehran: Noavaran Elm; 1388.

. Non Communicable Disease Risk Factor Database. [cited

27/1/2012]; Available from: http://www.ncdinfobase.ir/.

. Yu ITS, Zhang Y, Tam WWS, Yan QH, Xu Y, Xun X, et al.

Effect of ambient air pollution on daily mortality rates in
Guangzhou, China. Atmospheric Environment. 2012; 46:
528-35.

Iranian Journal of Epidemiology 2012; 8(3): 58-65.

Original Article

20.

21.

22.

23.

Khanjani N, Bahrampour A. Temperature and Cardiovascular
and Respiratory Mortality in desert climate. A case study of
Kerman, Iran. Iranian Journal of Environmental Health
Science and Engineering. 2013; 10: 11.

Zhang J, Song H, Tong S, Li L, Liu B, Wan L. Ambient sulfate
concentration and chronic disease mortality in Beijing.
Science of Total Environment. 2000; 262: 63-71.

Goldberg MS, Burnett RT, Bailar JC, Brook J, Bonvalot Y,
Tamblyn R, et al. The association between daily mortality
and ambient air particle pollution in Montreal, Quebec. 2.
Cause-specific mortality. Environmental Research. 2001; 86:
26-36.

Mansouri F, Khanjani N, Ranadeh Kalankesh L, Pourmousa R.
Forecasting ambient air pollutants by time series models in
Kerman, Iran. Journal of School of Public Health and Institute
of Public Health Research. 2013 (in press).


https://journals.tums.ac.ir/irje/article-1-5022-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-02 ]

Air Pollution and Respiratory Deaths in Kerman, Iran
(from 2006 till 2010)

Khanjani N, Ranadeh Kalankesh L2, Mansouri F?

1- Assistant Professor, Dept of Epidemiology and Dept of Environmental Health, Faculty of Public Health, Kerman Medical University,
Kerman, Iran

2- Master Student, Dept of Environmental Health, Faculty of Public Health, Kerman Medical University, Kerman, Iran

Corresponding author: Khanjani N., n_khanjani@kmu.ac.ir

Background & Obijectives: The effects of air pollutants on respiratory mortality and morbidity are among the
major concerns today. Few studies have been published on the association between mortality and air pollution in

Iran.

Methods: This study was undertaken in Kerman, Iran. Mortality data was inquired from the Kerman City Health
Authority (from March 2006 till Sept 2010) and air pollution data was requested from the Kerman Province
Environmental Protection Agency (EPA). The Kerman Province EPA collects daily data on 7 air pollutants which are
SO2, NO2, NO, NOx, PM10, CO and O3 by its urban measurement station.

Results: The relation between respiratory disease mortality and air pollution was determined by negative
binomial regression. The daily mean of PM10 in Kerman was above 150 Ugr/m3(unhealthy) on some days of the
year. The results showed a significant relationship between increased male respiratory mortality and increase in
ambient dust (p=0.03), O3 (p=0.004) and SO2 (p=0.03), but did not show a significant increase in female

mortality death for any pollutant.

Conclusion: As there seems to be a significant relationship between increased ambient dust, O3, SO2 and
respiratory mortality, susceptible people and those with background respiratory diseases should practice caution

in case of increases in these air pollutants.
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