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ABSTRACT

Background and Aim: Over the past decades, air pollution in the urban areas has shown an
increasing trend. Air pollutants have resulted in different diseases. The aim of this study was
to study the air quality in Sanandaj City in 2015 and 2016 and investigate its potential
relationship with cardio-respiratory disorders and premature birth.

Material and Method: This was a cross-sectional (descriptive-analytic) study, in which air
pollutants data (Particulate Matter (PM;g), 0zone, nitrogen dioxide, nitrogen monoxide,
carbon monoxide, and sulfur dioxide) were collected from Department of Environmental
Protection, Kurdistan Province. Data about cardio-respiratory diseases and preterm births
were obtained from Tohid, Besat, and Tamin-e-Ejtemaee hospitals. Time series analysis was
used to analyze the data.

Result: The results showed that the levels of all air pollutants except particulate matters of
less than 10 microns were lower than the annual allowed limit. Associated risk analysis
showed relationship of particulate matters with increased mortality rate due to cardiovascular
diseases. However, time series analysis showed that none of the air pollutants had statistically
significant associtation with the mortality rate of cardiovascular diseases and number of
premature births.

Conclusion: The results of this study showed PMyq as the only pollutants in Sanandaj air
which was outside the standard limits and showed no significant relationship with mortality
rate of cardio-respiratory diseases.

Keyword: PMyg, O3, SO,, Cardio-respiratory diseases

Accepted: June 18, 2018 Received: Nov 29, 2017


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

e 100 (TibINgy C0AS (HL)) 2

g il — (ool 5la slow b 3T B3 5 g Zokiows pib (STod hilongs Canie 30 3
1395 91394 s Jlv 40 wydg) Mg

® s dlwor S5 sgai0 e Bolo a0m igs Psresme ol AT roles g3 b

Ol e iom (S sk o815 031 go 3 oo o 5 nn g Sliiond S50 53kl 1

O 0l el (S p she ol8T5 (tlitgy 0S5 s 5 LT 03,5 5bskenl .2

Olpless ey Boko dgd (S ol sBals chams Ly oign 055 0§ Lan sl (558 5 ke Dl S n s Sl 1 ST s 3
Ol i s S (S 0 ke olnils (6558 5 Slidiond L glas cdame LBl L3l iyl 4

soranmansouri246@gmail.com 083- 64729189 ot ol 0l it coliws S (S psle olKils ¢ g gomtils Slihns 2075

Ol i s S (S e o815 (g Oty g lole 3| o5 5187.6

ol

el VT oS (g sba (ol axils il agy Lgy o 88 Gble )3 I ST 2l claans b ;5 1B § o))
il bl ol 53l 0dd Gl el 53 Calies Gl len bl o Do il 5 Se oS 3 1g 3 e
ol 3 oam el 5l gs e 03 S 4 OT ke Ol 5 ot VT o )3 g sl el | S Ol algs ciS
1395 51394 (sladle )3 y3s5 U5 5 (oS = ol Glacsslog L OT LISl 5 i 145 slpp Sk o551 candllas
.Aﬁ

4 by n glaesls Olws S Ol G5 Jamms CBUim IS 010 51 o Jdowim ho 5) (ol anlllas i) 53 (w2 (09
5GE S 1S5 5 S S50 1035 55 AnS 550 055575 ST (53 401 e3lan D)3) ki g b (slsm slaedy YT
sladle )5 s sl s 5 o= I8 Olhlen Ol 4 bg e Glaesls elarl ul 5 Cin cd 5 sladk by
s GIET Sl 6 m o 3l eslizal b baesls el s 1395 5 1¥4¥

Sy I 55 Slome o 3 kit g o 55 (05 S0 Ve 1 e Glae D3 el @) sa (slaodu VT la tAiSL
Jelos pl 35 bay (o Glaisslen 4 it a5 5 e S I Glae D53 SE o ke o 55 O e
Oljn comat 5 (i = 18 OSie 13 468 0 5 5 5 15m (slaats VT o 1 (613 sime Bl ply 0 g S5 Sles 6
S 0L eyl Al s

93 0kd s 3y lal el 1 o oty VT g 0 ,SKa V1 i e D3 candllan cl (slaadly bl 15 Ao
355 3 ima & 5 g Sl ey VTl 36l g s bk S5l ki

i A S lay 03,5 5 ST (63 051 e D)3 2GS Oleds”

97/3/28: 3 3, 97/2/129: 4\g 4Nl 96/9/8:4)\ie J 50 5

1397 0T g 30 / eow § Gy 2)9s/ OLw)S ¢ Siby eole slGikuls (ol alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

3 s)pois (e

oz ) oo 5SS sl o T8 slaodiS os IT
oy Groo L 4 4 358 L) S glajley Ll
Py 5wl Olpe Rl Bs 0 — (B Slasslen
(A2)w35 5 o 3131 55 oynss 5 o 5 Ok les s
iy Sl cale Ol SLIE b,
LS S (F o s GlaetiSTs T wldle silig
do3 6 48 ods S dig 35lhs 30 350> L)l
eyl cpl 3 o 45 azils JUis 4 1y b e 5 S5
Pl e (13)5 50 o p 85 4 4l flos Low s
oS5 JT 2012 Jlo s Sler Silug Olojlu 5,57
m o et |y a5 S 0317 sgum VLIS (slsm sl
2 e 5 S e g ol 5l doys 88 spus oS iyl
- (1) das Eo bese s Vf LTy b oglaysas
5 = ol Slaslen 5 U e 5 5 S, b
|)|}A;A§Tqbﬁf§hd§f§j|wpg9>).x>
s LIl 500 51 (I5) il o5ls olazsl 5 = 4
e (SR L Slgp LdST U RS sk 4 Sse s
2158 kS o 5 5 15p SlaediST 03 lT 1y O e
B L RTINS U ULt
S sl 035 5555 Cf 53 e Sl g dlax Sl m i
5955 lamex Adjy @ ) Ly deld S gdle b
3 B 5 Jam ool s 5 wlenn sla 58 1 e ss 8
Sl Jlaiml (ol 035 GBlie 528 4 Y Syl
by Sl o3 S i ) eh ol 45 s slaedtNT
o) 03 bl Sl (Fp fad Ol Ll 55 o0 ol JLs
ooy el Gl Coda gyl Sl ools Il e
AQl Lasls ol moii g (6lpn 2blg i
0335 U5 5 (owiS — (5 Ololas axl o L OT b5,

il 1395 51394 cladls s T 5 3

IR o492
his g5 5l Mo — oy adllas G cadlllas oyl
oV o fage S (4 by e SLNBIOT 0 &85

-

dodo
o Sl a8 s batas e (S ST oy
—obadl 5 ool Jlaw b S 03y S 03 3
Sode ik 5 Soks ol S agarl gl 03,55 0 & olazs
Oludl Sy 2ildgs Ol 31 15 oo Tom (slaots YT L
S Sb s 2)assl ails Slsgge S5 g
Oger AQL de 1 1sn CoiS™ gla ol 5 bl
AT 030 03T 050 SL) 1 i 51 5,15
S L daly 53 50 BT Ol 5 35e5 €l gl
LS (65 0 elae Dby Lda e slaed VT il
Sy3 LB=5)sls syl 1y 0S8 A4S 63 5 58S
Sl g 5T 3 b S 054 oo VT 51 Ko (SO e
S w3l o slas laedy VT e 51 05,5 10 51 28
- o Awlous lne D13 31 AL ablig SIS e s
Gre 5 JT ol 5 (oS5 Sope 4 D3l 0 8
5358 o e I 53 Sslie Sl past b il
Sl el 4 Sler il Ol Syl bl
361 e 5 50 Ol ilae D3 p 55 80 10
R S 05578 Bt O5T)L o 2153 Aoy
Calibs Glap p Dyge 4 S 03y Lme Lol YT
o NO I o 21l NO2 875 sbas 03,15 552
(b oo Pl des 1 2ilag O 31 glyls 5 sl e
Sl iy G S (Sas (e
Olast 55 guts SV 5 5l iy il 31 coluas]

RCONV-Ig

33 b5 Syl Sl mls bl

55 o a5 pge Jolo o s 1pa (ST s S ans
55 o Olpn S 5)sbay (ol 0 Ll Ol 53 e
Osse 1 5505 2000 Jlo 53 150 sla ST 51 55
ooy Ok 3/1 42012 Jlo 5 5 disges 2,18 &
op) 053 50 Ol LT 0,6 Ol cpl )3 cpimeen ol
B-1Dcwl osls olas| 35 4 1) by 5 50

1397 0T g 30 / eow § Cuny 8)9s/ oliw)S ¢ Sibjy eole alGils alc alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

v Sloo (Tiblagy CuiS L)) 4

K p e b B8 Do gla Sl
iy g & Ghlay olisy (myp b O Ly
pa Sl VT 15 e 5 &S0 5 (Sm The pllae
Ol b 53 51 omiomen 33 & Sl (Lid g o033 Ladeli
el 0395 Sy Olpe (plal Gl 5 Cia
A Lg)jT@q-}:J e Lis 4 axan 37 5 s sl Mg
S Sl Wl il Sledbl HLT & T
s e bbbl Sy a5 8 e 5 06U
"5t sk DI S o ey VT Ol ST 4 4 5L
i oslizal Slej 6 b Sl mls ol gl kil
S Calien slas sl b ol VT L3I Olje 8L 15
O b 3lied el (Sian 5 o O g 5
S Sl 0ds €151 0/05 mhaws 55 Laesls (gols gns

A5 8 eslzwl R A 3le s 3 oW (sladssasT ploni

S s 3l ga 3l ol 3l PMig 56 cm shie 4
5 ol Sl S B e e s Dbyl 5o
ST a a5 bl onlizal Sloj (6,m Joboi 51 ¢ S50
Ger 5 5o slins 5 OE UG (6 ey 310 oy e
S G Gl el b 0p Sold Jel
G5 L edie ol 53 s B 8 5 s el 05 B
5 o s (OFFSEL) ol e Ol g2 4 Wa(g joam 3lws
et b Gl ke Ol 4 g s SIS 4
<l 51 s over dispersion) asT, i @l Jde
Jue ol 55 .28L ok (Seasonality effects) s
6 09,5 V0 5l S 5 Glae O3 (W) Ol Sl )
s 4 0Bus g sl LedtNT Ll ol en

L35y IS

il
Laed VT 4 by e ailale SleMbl 4o Y Jgd o
oS 55 50 0055 ST (63 €O (e 1 )3) 1 5n

Ml 5 (5 88 1S53 5 9,8 A 15 g0 (0

(Glan D13) i gh slen ST 2l ool Sl la
oS 30 03555 AenS 5 ge (05558 ST 5 (O
oo 63 51 Al 53 03k &S 55 (5,58 ASIss 5 oS
Ol 4 by e Sledbl bzl 4 1395 olo (o3 G VFAY
IS s 4 Waosls ole ol 53) VWAF oless 53 Laodu YT
Lowe Chlis IS olsl I (ol 0l O oSy 5
oslizul b Sl pl deT Sy Ol 7 Olied C
4 (33T Olaw) g8 S 0 53 o Met One o&Kews
S o oy 1) Lrodu VT Ol e T 5 aele YF &) 50

() JSK8) T s

Sl calg Sl Objle @olgin s, b Glas
bopie b 5o e le eV 4 czi iy
dslous dl> 0 53 b AITQ 2.2.3 13 o5 3 oslizul
AP: Attributable ) iz cs (16)s

s amlos 1 Jge 3 L 3l (Proportion

RR —1

AP ="pr S

Camaz 55 2ilg Aaly s jhs 015 RR T 55 o8
Olojle plas odu VT JLS slaosls .ol anlllas 3 50
Alap Ao 53 (b JuST wlp oy Sler Cilag
Sose w10 PGIM® Jols 5o 0t VT Clli 5 05 8
258 Goladipe AT el 3 5 skt i 415,
440000 & oS35 zdin 4h Comor 1395 Il 5
4 bye glesls ,oosde (17wl ods 3,57, L&
R PSRN Y
Slee sl T G oys ol 2dldg Sledb
O b by 55 i g SOk o & Slal
S r 5 S p Ol 5 (B5,8 5 B ISt (ks
5 S5 slok)ley S (Ss e - B O
Oljen smpp 3,5 Soslpar 5 b wlaxl el

N g s e laikeley 4 Sl

1397 0T g 30 / eow § Gy 2)9s/ OLw)S ¢ Siby eole slGikuls (ol alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/sjku.23.4.1]

5 ©)p0is e

VL 3 Il Ol e 1 Laodu VT b ol (a2
odaT Y Jgdom 53 Sloj (6w Jke 5515 a3 3 S
= La e 1 S 487 das e Ol e et ol
ﬁu&omwaqbfﬂdﬂqgfw

I gl g bl

J_:J:golf.x_}» S s 3Aad (U gladd ) il
K LI - A P SRR PN P R (-9
OLes il odis 35155 ola Y¥ (gl o (55 ,6— B
Vol e Gl 3o O3 5 Kle g 2 3590 (slro YT
Ol 51 s Sliie ol S T s 56711 05 S

oS 3 S ¥ L slsa sl AL 351l

1397 0T gy / 0w § Cuny 8)9s/ olws)S Sl eole sl (alc alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

e 100 (TibINgy C0BS (L)) 6

1395 ,1394 sdl s T 53 axdllas 55 90 (slad god (Hlre ol i) u:il._.» N Jyde

Olas Ol il 1) Sile

aals
Y=y 587 *2/19) bl se
FFA — FV) 4072 *37/33) S5 B IS s 4 (5
Y— Y 6/79 *2/84) S IS s 4 5
¥OF — OFA 407/7 *74/47) S CNSn s 4 (6
o s S o NT

0/34—-1,87 0/99 *0/39) (CO) S S 55
9/55— 18/48 13/67 (+3/76) (SO2) 5 g S 55
17/39-98/7 56/11 (£26/45) (PMig) 05,0 Ve 3 i Glas 55 o003

11/16-36/89

6/28-30/99

13/3-61/12

16/6 (+4/99)

12/01 (£5/26)

27/11 +10/96)

(NOy) 053 5w denS| (65
(NO) 055 525 oS 1 550

O3) o)

35 ol Sl 3 (A n e 5 O S (6 2 Ol b Loty VT abans LSl (s 122 Jgler

p-value to, L s ol il S
0/17 1/46 0/45 0/66 (CO) (5 LS 5 50
0/56 0,60 0,08 0,05 (802) i g LS (55
0,25 -1,23 0,006 -0/01 (PM1g) 05, Sa Vo 5l Siow Glae 25 S1y3
0,06 -2/08 0,04 -0,09 (NO2) 035 25 48T 53
0/31 1,08 0,05 0,05 (NO) &35 25 deS I 55 50
0,35 0,98 0,01 0,01 Oy) o3l
0,38 091 0,04 0,04 (B3,) Ol

1397 0T g 30 / eow § Gy 2)9s/ OLw)S ¢ Siby eole slGikuls (ol alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

7 Sypois (e

Cardiovascular mriality rate/ per 100

2015

Year

2016

1395-1394 db)b&»&lﬁ:@‘yTLCMP):é}f—&Qmﬂs}bﬂ}gfo‘ﬂbwﬂ2 Jgfl/

= el 3 b b g o3 VP B YN0 Jlu gl
(P=0/38) 315 Lot jls gme Iy L2l pl ¥ Jsutr
Wise ot NT 36 oL Gl calie Sppe
Lokl U5 85 B b el s B
oo T ¥ Jgdr 53 OT e 457 i plaowil Codl e Ol 20
oy o ¥T 51 &Ko o8 das o O 5 .ol

(A Jum) S0 sl g b (g)ls ome

e g i S ol Sl (s lages 2 JSS8 s
e s e Sl fa Sl de el O S
Olgae Ly DU s gas ) 53 Sl 0 03,57 2571,
.w\aufJ>$5¢my>gﬂ,¢?f6\M
AT 03 e 568 e SleMbl Olui e Jlail s
il 3l gy &K 15 ga cpl 53l 0355 YN0 Jlus ol
S Ba ml DS o 4 e s e Dl 5o

T o5 53 b ddlse Ogs b oot VT mlase LS| ) 23 gt

p-value to,l s ol ol

S
0/47 0/76 0/5 0,38 (CO) (5 LS 550
0/55 -0/62 0,09 -0,06 (SO2) ) 4i g 4S5
0/99 0,01 0,007 <0/001 (PM10) 03,50 1+ 31 i hee 5oy Solp3
0/46 -0/76 0,05 -0,03 (NO2) 055,25 48T 53
0/93 -0,08 0,05 -0,004 (NO) 555 25 S 1 5550
0/75 -0/32 0,01 -0/005 O3) ol
0/46 -0/77 0,05 -0/04 (L5 Ol

0350 ol SLacs s 41 e o 5 S5 e oy i o]
R T  c JUVPRE SN JUNRIC SR gp g AP
235 Jader b 05 5 10 51 28 Ghan 155 4 ot
T S 03 5 l5n AoeSS 53231 L il b S

GW ! ou\._{bij)}Tﬁ 1395 JL«).}JQ;lS _)"‘j"

s el oV sy caddlls cploysn Job s
55 53PM1g o 15a s ls slaodu VT 5slas kit
L g deT Cs 4 dlig agage 3, kul A
93 in a5 68 e 5 1506 ke Jole Ol s 4 PMyg

1397 0T g 30 / eow § Cuny 8)9s/ oliw)S ¢ Sibjy eole alGils alc alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

e S10o (Biblagy OS5 (b)) 8

W})é‘}.ﬁ%bb@))dw‘ouaﬂj
3 S sl asls (100 >AQI >50) Lo sz
dudujj)fifb>4‘}§i&bw..wtg azils

L;JMQ\)Sjagﬁbp%éljbcx;w*&é\}a

a5 anl S et s o (o o sl e Ll
3050 12 09,50 10 51 2087 Glae )3 4 it 3510
A8 iy 55 53 oS S lam Sl (56 e 5 &5 e
SR g s st tin sy Aoy 5 3 S dlons

rﬁl6lﬁﬁ‘ﬁb)d}):w§36—a&qﬁdfﬂ3)‘y

L35 Slalis J gt 0T Ol s caiS Lasls 5 Kle 3 IS 3 el
jz Moderate
# Good
60
= 5o
= a0
g so
20
10
(s}
Mar Apr Mawy Jul Aug Sep Oct MNow Dec Jan Feb
Jle sleala
1395 Jlu 53 (PMyp) J sws 0 ¥T) 158 oS Lo Ls 6lale o, KLe 3 IS8
52
a7
a2
a 37
;} 32 HmPM10 m NO2 o3 SO2
3 27
S 22
Az
12 J
7
; -aniefll B » = .
(ng/m3)olas
1395 JLA BE] Cu\.;.u*'b): ua’l..b 6LA Bv\:d_yT J.:‘DULG G‘j}: 4 Jg.::
(s SIS 5 (5 e S s 5 OE S (6 e Ol b Loty VT o LS| (s A sl
p-value to,l s ol il 557
0/54 0/62 0/16 0/10 (CO) 15 1S e
0/69 0/40 0/02 0/01 (SO 5y 15 o5
0,07 -19 0,002 -0,004 (PMyg) 05,50 1+ 51 i e 3y S5
0/38 -0,89 0,01 -0,01 (NO2) 035 25 ST (03
0/96 0/04 0,016 0,0007 (NO) 055,25 41 550
0,59 -0/55 0,004 -0,002 O3)
0/82 -0,22 0,015 -0,003 (G35, 0l
1397 LT gy / oow g Cuny 8)9s/ olws)S ¢Sibyy eole alSiinils (ol alos


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

9 sypois (e

52 Ol 5795 Oliedst dsls L (RR) s ,hs) PMig &) o oo 55 10 35050 5IUnS 5 citte Cad b3 25 J gl

(andllan ol 53 oslinwl 5,90 4l

Chle 50510 pg/m® s 6l 1795 Olel dhols b i ot

ey wb s B i i 65 a5 gn slkas
s @) = . (AP) ()
[RR (95% CI) per 10 ug/m-]
60 2/6819 1/0074
50 2/2568 1/0062 543/5 oS . s
70 3/1033 1,0086
28 2/8930 1,008
18 1/8280 1/005 231 b sl by B6E
60 6/2822 1018
9 42777 1,012 _
6 2/8930 1/008 48/4 el 5."
24 12/1103 1,037 =
o 53 Olgaal 5 Ol lo g slon 2ol CoiS oo

31555299 5323 55 sy 0 oS Ws S iyl S 1387
S 3 5 Sl Gy sylllil e Gl e CS Jle
S AeeS S0 5 O3 5 5 4 Okl 5 Olgdal 5 Ol g
st 0 NT Glas 153 5 0 S A8 55 g0 Olis) 53
b ST ! s odes Sgysba bis wslis
GBS s Ol g 5 B0 gre Gl 5 &Sl 5
o) bl bl (25520)wl sus S5 L
218 5 Bsp -l S0 e a3 22 ey
5 S Glae O3 4 contie it 5 0 Sl 4 dus s
3B E e S gy sba g gl g 53 055 10
& oiS Sl I 56 S e B slaley
Ll 03 1396 Lo 55 &5 231 548 L L, s
Js 4 L5 o ailate ol )3 a5 S5 e o3 03
Gl D3 Gl Sl b glasgs el 5 5ol oSl
Il 53 5k 55,5 Lol e (slajsy Olen o5 (65 sbas sy
Conl 035 5588 O 5 43d8 ladle I 28 1395
NS el el a2ils )l 53 el sln s
Olgz 55 e 565 o ¥l (Kl Sle Coblig Olejla

Tt et 53 ey VT b &8 513 0L aalllan ) gl
I Gllan 5 AL o oS (T5n UL 5 1t 1 28
(8)se syl I ziw Glae Oly3 cble W 1
2T Olgie 0 Sn 1051 208 Glao )3 e
oSl sk (T s i e 53 s
56 L iy 05,5 10 51 28 Glae O3 YL
b Ol AT ey e ¢S
oSl S Gl paie g8 o ellas Gl o Ghes
2 eSS 103) 55 lagd s etd 5,8
U (e 55,80 T8) &SIl (S e
2 5555 85) s deSape 5 055,50 90)
Slaal 5 (e 055,50 102) 5108 (o o
0oVl Sgosbu o (ase 8580 358)
S slas S5 w5l gd s Glee D13 VY g
Gty 3 56 Bl & 55 5 Ol sl gd o s
55 SWlas comman (19240333 o o3l3 s _inins
ok el 5528 55 S0 Sl kS o b A,
Sl gy 53 OLHSKen 5 LS S, sba o

1397 0T g 30 / eow § Cuny 8)9s/ oliw)S ¢ Sibjy eole alGils alc alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

- 10 (Tiblagy CssS by 10

4 1m Loy VT L (kS = o8 lagsslo (o (oned
Cawd 50l 5 0kl 55 AQI Hlude o zin 6T s
S35y 5 ln (S ol B3y 4 s b oS LT
Sy gl Bl o a5 BB )5S )b Sl (52955
Sla g 53 ol plonil Sldllae aline anfllas pl 53 oel
Blae 1on il CuaS .(B3)dil o Olgasl 5 55
G syl Wle Ol pl gla i ST s AQL asla
s,ls 41,5 (AQI<100) Low 2o Lol 5 5 5l gal 5 ST
2o 1 LS e glajs, ST dgie 5 016 5 Js
bagd ol ST 55 5 Sl ok 215 b Ll 3
S5 opl sliie a8 (sl 03 g Glae D3 J s 0 YT
S s3as sl S5y 5 e slacdleb (S35 oa
35 2021,3435) 0l sis IS 558 b
Bl il 1gn ST clie Ol gmino 5 o o (5ls g
5 2bes SSasls b dl s Jgab 55 5 il o 5 g
S 2T S Ghle LS (ol Co g Ol g
Onl s 5 SnsS Slagd 55 A8 o LA ) e
" S el b gl S e ST ol il
Al o 5L ga 5o Jlu dsb 535l 5 of jen oS AL

A bl s AITQ L1 p 5 Lo el aalllas
O3 4 cwie S ey 345 df]e sls ol 795 o
lide b paie i 5 058 10 51 S 8
Coedl Flo Ll e 5538 Zob 3l 63508 s 8 )
5 B sbsler o 2 bl Gl s s sl
el Jole dga ol VT CaST L LUy s ks
> ) 1am 05 SSL g3l Olis 1en ST 1 e 58

3305 b 1y g g0 ol e Uk 55 (100AQI

G
LU Low ge CuaS (glyls o slajs, ST 55 sl OLES
iy 53 AQL lude o iy pomen ol o3y

S by Ol 015 e OLL o T s 4y 50l s Ol

Olee Loyl 53 5 aib e, 800000 Glae ol 3 dlawsl 5
ol IS sl 53 8 s 348000 . 5 o5
Oljas ¢ gl 53587 51 imed 53 cpimmen (27 528) !
Seh 6 390000 Comes 5 296 . 5 o5
55 28)Lles S i Ghae o3 L Ly Tallin
ols (6, S o3Il olie 03 sV (Slallae S5 b g lie
~5 o sl e s 5 03 S0 10 51 287 flae 3
PR RO || S+ S INC. SN RPN
o Slg e 2N0LKer 5 S 5 1N
slite 45 Bl O e 5o Glee Sly3 YL ke s
sl ods 18 S5 O, Glae O3 lasl ool
s TOMINZ  clalie  Gdss b 53 (uomen
2/2 &8 wsls Olas AIrQ Jue i eslazul L G0N0, Ken
doys 175 5 i Slagsolow 31 50 oS o ds s
R AT PP - B POP 3 N - INC. g
055,520 51 2ty Glae D3 L LS e Ul Jles o
Sl 6w b b ity oS e s
wlaer lay iS5 Ol 5o et NT opl Lzl als
DI Sap Ol Obye 5 Ble 5 5088 o8
G A G e 2 LD Glae DI il
dm g b G (il Candy 4 by
Iy Bre Slp3 2ol Ol S ol s 58l s (ol

Bl) sls als

AQl Lasls ol » sz 55 1gs 2ilg CoiS
S s b slajgy ST 554 53 la S ullas
35 ololis gt 0duVT Glre Sl)3 5 03g Low gt
Shyd Cble Jl leole dpys 10 51 2aS™ 55 e
s b aslie 55 &l 035 100 UG/M® YU Glhes
CokS el ol Ol g2 5 @I A5l L e slaOk
2B el G258 o absl Sshe sl e
A 53 i gl 5n 3 S 55 Lot NT olie 4 b e
Dby Bl I Col a3ls S gl Jle slajs,

1397 0T g 30 / eow § Gy 2)9s/ OLw)S ¢ Siby eole slGikuls (ol alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

11 $ypais ¢le

Cisee  bug  (R.Muk.REC.1396/6675)
4 Olkws S (Sag psde oKuls (5y5k8 5 Sl
4 @il Olided @S 5l Grames ey oy 5
Bybr G oSsn sl Lsy e b
Loe Cblis Olojle sla)San i Gaio ) Ot 5

S SRl gt b s betVT iy sl o s
ol plade 5l Ll il 035 ST (glpn 5kl
Glre D)3 prlaw balaly 5o (J ST DLl a5 elica
St A s e gl 3 Bgsley pad L OT LU

.}:Jf

5 SbOkwsley Sy s Ols ST Okl e

@’le).,\é 9 )QZS
Ciglee 314 Wls e oY 5 G ol O iy 5
S5 Slws S (S psle o8l 555l 5 Dlidos
S ks L G ol al

L Gl s Sa JbS 3Y Sl SIS et

.-UJ‘J

References

1. Maynard R. Key airborne pollutants the impact on health. Sci Total Environ 2004; 334-5:
9-13.

2. Safavi CY, Alijani B. Assessment of the factors geographical in air pollutants of Tehran.
Geograph Res 2006; 58:112-1109.

3. Ministry of Health and Medical Education, A guide to calculation, determination and
announcement of air quality index. Environmental and Occupational Center, Institute for
Environmental Research, 2012.

4. Arab N, Mirkarimi SH. Studing nitrogen pollutant, mono dioxide carbon and dioxide
nitrogen in Aghdasiyeh station during 2012 in Tehran. J Human Environ 2015; 33: 35-44.

5. Mansouri B, Houshyari E, Mansouri A. Study on ambient concentrations of air quality
parameters (O3, SO,, CO and PMyy) in different months in Shiraz city, Iran. Int J Environ Sci
2011; 1:1440-7.

6. Breed CA, Arocena JM, Sutherland D. Possible sources of PMyg in Prince George (Canada)
as revealed by morphology and in situ chemical composition of particulate. Atm Environ
2002; 36: 1721 -31.

7. United States. Environmental Protection Agency. Office of Research and Development
JHBGUSEPAECaAO. Air quality criteria for ozone and other photochemical oxidants.
Washington, DC: Environmental Protection Agency, Environmental Criteria and Assessment
Office, 1987.

8. Wong C-M, Vichit-Vadakan N, Kan H, Qian Z, Teams P. Public Health and Air Pollution
in Asia (PAPA): a multicity study of shortterm effects of air pollution on mortality. Environ
Health Perspect 2008; 116:1195-202.

9. Larsen B. Cost assessment of environmental degradation in the Middle East and North
Africa region. Cairo: The Economic Research Forum (ERF), 2011: 8-9.

10. Mokhtari M, Hajizadeh Y, Mohammadi A, Miri M, Abdollahnejad A, Niknazar H (2016)
Ambient variations of benzene and toluene in Yazd, Iran, using geographic information
system. J Mazandaran Univ Med Sci 26:131-9. [In Persian]

11. Wong CM. Public health and air pollution in Asia (PAPA): Coordinated studies of short
term exposure to air pollution and dairy mortality in four cities. Boston: Health Effcts Instiute.
2010, 377-80.

12. Younusian M. Air pollution epidemiology, studies and the ahead challenges. Sci Health J
2010; 5: 34-45.

1397 LT 9 30 / e § Gy 2)g3/ Olws)S ¢, Sib)y eole alSils (alc alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

- 1o (Tiblagy C18yS (L)) 12

13. Jeremy C, Abhishek T. Air pollution, measurement, modeling and mitigation. 3th ed,
2010; 246.

14. Saber M, Hasani Kabootarkhani M, Ghorban Sabagh M, Bagheri M. Acquaintance of
Kerman Hospitals’ Staf about Patint Safety Culture. J Health Devel 2015; 4: 124-32.

15. Stib DM, Burnet RT, Smith-Doiron M, Brion O, Shin HH, Economou V. A new
multipollutant, no-threshold air quality health index based on short-term associations
observed in daily tie-series analyses. J Air Waste Manag Assoc 2008; 58: 435-50.

16. Mokhtari M, Miri M, Mohammadi A, Khorsandi H, Hajizadeh Y, Abdolahnejad A.
Assessment of air quality index and health impact of PM10, PM2.5 and SO2 in Yazd, Iran. J
Mazandaran Univ Med Sci. 2015; 25: 14-23. [In Persian]

17. 1Iran, S. C. O. Statistical Center of Iran. 2016. Available at: https://www.
amar.org.ir/english/.

18. Europe,W. H. O. R. O. F. & Organization,W.H. Air quality guidelines: global update
2005: particulate matter, ozone, nitrogen dioxide, and sulfur dioxide, World Health
Organization, 2006.

19. Naddafi K, Hassanvand MS, Yunesian M, Momeniha F, Nabizadeh R, Faridi S, et al.
Health impact assessment of air pollution in megacity of Tehran, Iran. Iranian J Environ
Health Sci Eng 2012; 9: 28.

20. Bahrami Asl F, Kermani M, Aghaei M, Karimzadeh S, Arian SS, Shahsavani A, et al.
Estimation of Diseases and Mortality Attributed to NO2 pollutant in five metropolises of Iran
using AirQ model in 2011-2012. J Mazandaran Univ Med Sci 2015; 24: 239-49. [In Persian]
21- Fazelinia F, Khodabandehlou AA, Rafati L, Mahvi AH. Investigation of Air Quality
Index and PM10 and PM2. 1JHS 2013; 1: 12-17.

22. Gholampour A, Nabizadeh R, Naseri S, Yunesian M, Taghipour H, Rastkari N, et al.
Exposure and health impacts of outdoor particulate matter in two urban and industrialized
area of Tabriz, Iran. J Environ Health Sci Eng 2014; 12: 27.

23. Shahsavani A, Naddafia K, Jafarzade Haghighifard N, Mesdaghinia A, Yunesian M,
Nabizadeh R ,et al. The evaluation of PM 10, PM 2.5, and PM 1 concentrations during the
Middle Eastern Dust (MED) events in Ahvaz, Iran, from April through September 2010. J
Arid Environ 2012; 77: 72-83.

24. Noorbala MT, Mohammadi S, Noorbala M. Cutaneous Malignant Melanoma in Central
Iran: A 20-Year Study. Iran Red Crescent Med J 2013; 15: 690-4.

25. Golbaz S, Jonidi Jafari A. A comparative study of health quality of air in Tehran and
Isfahan; 2008-2009. Razi J Med Sci 2011; 18: 38-46. [In Persian]

23. Golbaz S, Farzadkia M, Kermani M. Determination of Tehran air quality with emphasis
on air quality index (AQI); 2008-2009. Iran Occup Health 2009; 6:59-65.

26. Naddafi K, Heydari M, Hasanvand MS, Qaderpour M. The comparison of Tehran air
quality in 1385 and 1386. Proceedings of the 11th National Congress on Environmental
Health. 2008. Zahedan, 98.

27. Orru H, Teinemaa E, Lai T, Tamm T, Kaasik M, Kimmel V, et al. (2009) Health impact
assessment of particulate pollution in Tallinn using fine spatial resolution and modeling
techniques. Environ Health 8:10.1186.

28. Pascal M, Corso M, Chanel O, Declercq C, Badaloni C, Cesaroni G, Henschel S, Meister
K, Haluza D, Martin-Olmedo P (2013) Assessing the public health impacts of urban air
pollution in 25 European cities: results of the Aphekom project. Sci Total Environ 449:390—
400.

1397 0T g 30 / eow § Gy 2)9s/ OLw)S ¢ Siby eole slGikuls (ol alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/5ku.23.4.1]

13 s)pais (e

29. Goudarzi G. 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 axis
[dissertation]. Tehran, Iran: School of Medicine, Tehran University of Medical Sciences;
2007. [In Persian].

30. Tominz R, Mazzoleni B, Daris F (2004) Estimate of potential health benefits of the
reduction of air pollution with PM10 in Trieste, Italy. Epidemiol Prev 29:149-155.

31. Dobaradaran S, Geravandi S, Goudarzi G, Idani E, Salmanzadeh S, Soltani F, et al .
Determination of Cardiovascular and Respiratory Diseases Caused by PM10 Exposure in
Bushehr, 2013. J Mazandaran Univ Med Sci 2016; 26:42-52. [In Persian]

32. Nikoonahad A, Naserifar R, Alipour V, Poursafar A, Miri M, Ghafari HR, et al.
Assessment of hospitalization and mortality from exposure to PM10 using AirQ modeling in
Ilam, Iran. Environ Sci Pollut Res 2017; 24: 21791-6.

33. Miri M, Ebrahimi Aval H, Ehrampoush MH, Mohammadi A, Toolabi A, Nikonahad A, et
al. Human health impact assessment of exposure to particulate matter: an AirQ software
modeling. Environ Sci Pollut Res 2017; 24: 16513-109.

34. Gharehchahi E, Mahvi AH, Amini H, Nabizadeh R, Akhlaghi AA, Shamsipour M, et al.
Health impact assessment of air pollution in Shiraz, Iran: a two-part study. J Environ Health
Sci Eng 2013; 11: 11.

35. Miri M. Mortality and morbidity due to exposure to outdoor air pollution in Mashhad
metropolis, Iran. The AirQ model approach. Environ Res 2016; 151: 451-7.

1397 LT 9 30 / e § Gy 2)g3/ Olws)S ¢, Sib)y eole alSils (alc alas


http://dx.doi.org/10.52547/sjku.23.4.1
http://sjku.muk.ac.ir/article-1-3586-en.html
http://www.tcpdf.org

