[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]

AA—44 :(V) 4 093 [1V4
Journal of North Khorasan

A0/ FIY 2 Jgos
/- 51TV il
/- A1+ sy

SB (5 ylow JWIS 4 sl slow 49 (5 g 9 F g0 J5' 95190 Sluai (L)
2N (5198 98 (93 4 o (599 3y (0 30 Sl g (g 5 — ol
(AF —AF) GddS 408 b ol

roo . N # "
PN o, Sy, o sz stz don] g0 o o iloSuzxo

Ol el el (K poke olEaNs (adligy 0aSiils clasre Cobligy gwiige 0,5 Luils!
Ol Ol ol (S ple olSls clagoma Cutlags (55515 Dlaghons 35 0"

Ol ol el Sei i pale olSadls (udlagy 0aSiiils dase Cobligy (wiiges 09,5 Sl

Olrl el olnl (S pole olKasls dazme Cublage (6590955 Dliios 35 1o 1] ghad okt 95
mohsendow!ati.69@gmail.com sy =5l o

O.\._g.f.‘_.?

Db ol i 5 s s 45 0330 [y 10 33250 e (U sl 0t YT 51 (S 1 1 DB 9 4o
O At ($l5 10 ] o (S rafo b 5 (Fgpe ol slo Solaw S b Sl Lo
L ploil (AF -9)) 4iidS 400 b

G ol 4 bogsre el (slo ools ui] il o xbaio oy g4 5l axllae ol 1y Jigy g Slgo
LI WHO (sloyleo (b g 0,5 Sl )0 g ot Lamo S 0) 0] 5 fp0 CoodS i 55
$loools 5 o, deuls iligy Ol (il (o5 Syl 0,50 sylo] slo anls g 0,5 i
Sile oo Sl 5 43 b d ATQ L35 10,5 55050 5 (5355 510 00l tp JoST Lo o 0l 4300,
L, plei] D

S ATYT 42305 400 faame ;0 Sl b dgalpe /il Sro S 0,50 olawr ol ol gl (L a8l
LSS 400 40 i) i e M slo o)lao ] Sl S o 3,50 Sud frazeo pizead LS oo
TV 8l 400 0 ) 4 caniio o slo syl ] 80 Spo 0)fp0 Odes Fgomme g 427 D9D)
A3l o AF-AY slo Jlu b

YU e 0 dg7 b iyl ] oDl osllaols GG il anlllan l gl G t(§ gS AR
2 gmilio SIS gl o] ] (36 Sy slosaly 5 o 5 Sro 5 Sl et shpo (S5)T
DS g0 fyo  S0)] il g

o 9 oy o9l o5l ecadls 1 g IS g 6319

DOI: http://journal.nkums.ac.ir/article-1-1125-fa.html

Cite this article as: Kermani M, Dowlati M, Jonidi Jafari A, RezaeiKalantari R. Evaluation
the number of cases of mortality and hospitalization due to cardiovascular disease and
Chronic Obstructive Pulmonary Disease (COPD) Attributed to ozone in the air of Tehran
Megacity During past decade (2005-2015) . INKUMS., 2017; 9 (1) :89-99



http://journal.nkums.ac.ir/article-1-1125-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]

ohlSen 5 SloyS e

s liwslon 93 6yt 9 Syo IS 3 10 sl Jbj, 18”0

L ooVl ol mlaw o g)loisine abal, 5 wulo
adlle [Ye] s)ls 0929 g9, oSlodl o lews Slaws
oly Hlias wl plxl L Sen 5 (Slo,S Lawgi a5 (5,500
09 a5l e st pe il aldle clale gt
Jad Sl i 05 Jad 5o pwyp d)9e sloged pS)
G S 5 emw ol o i Sl 009 O
9 M g Oledol & baype Hi5 VA 5 VAR L Cs
IVV] sl 0391 55 00 L STl & bogspo e o yieS
4 i g 039 b Bo5b Sl i G 4 0l 3959 0l
S 39h5 4y SBL Sl Ceand g 0 Wili (o0 adgl il
T8 g0 0z oy g Sy O3l 5l P vgus
2 Ol e (e S e 358w Glesl @ o
g 009 b azmlb> g onl (o (6 adlate o b 2L mhaw
S Slllle wogd (oo 3y 93 Gl @ 5 (S
(Sllge> 505 9) @il VLS )5 (59, 52 1251 a5 (sl ous
Gl Clle b eles o5 il ool (lis S O jee
4 ol o [YYOY] bl el 5o el o5l VL
sl o 3 gl ol &5 00,5 oo [YF] ay, JLbs o
S el 8 S le Cigas a4 Ml ol ) Ll
Ol el adly o o3l ale oS sla ooVl
slo Jobo 51 (80 ! Gy Glo S g 0y
38 Pl 5 00l RVIB) V#0959 5, 4 00l
WS ) SBed g Sl sla i o, lge (5 e
0 4 08kes Ghals el ol onl » egdle [YO] ais
5 0 50 e 4 Ol (oo Ol sle aatia AT 008
o Lol lga (5 lme Zunglite g Lol Giali8l )y o0
oled Slam o) waz 4y STy 5 9 Sles hndi 0ges
Sy 50 yal ol Ll [YEXV] 5,5 o &0 o3l L
2 Wl oo Sl (pl g wBl ged Golo g5, Sl
olple [YAYA] WS 550 65 olisS gloy Jeols
5 S IS ol ol b)) Soe b Lol ey
5 ol b ol S @ s lon )0 (s
A (slon 5o 3l A e sy eye Sl
53,5 oo plol (AF CAT) 41835 ams b o5

SLITIY
285l abis hog ddllhs Sy adle oy
AN )l oy Jos 5l o1 5o 5 0 el (1305 spe2dIS

.

400

b i a5 Col SMSie (5 o0es 5l (SO Tgp Sl
& olRl s 4 ot 5l pan 0 5 Cassy 45, ]
5 Shed b CE g Bras (o slo culld )
ool 09l o0 Fuad o) @ s, Cumex oS1S
2 S Ol lga  Sogll oads plxl saxie Sldllas
(o) 055 S a4 yzmie g oLl drel> ol cwdle
g emiS OB oiigy (( FBee 8 b (5 lo
[V-0] 058 oo lys ahex 5l o iS5 o by
Opedee Y AVl YO Lo o WHO (glas g1, ko
olis aS culosls &, olT slan  Sogll 4 coniin S o
by yo g Spo 5l @Y Olie b ootV seo o
L oolel ot sl b 5l ol 03950l [F] st
Lol s anlge lop oinS ollae b oy JSKioe
@ )9iS Glayd WS 51 (5ol yo AT e (o0 LS
Sl grollasl sy 3 198 CoieS IS b o ga
ISl (Sogl a5l g oo 1y ol [V-1]
L) @ ol ol 1B Gl slad oy eal
M SV b mlic 5 Sl )5 il onex
0o 5l G eolanal (ol 5 0l S e 40 (S g Sk
(@ldlar Cundy pizes (hed Glo Sgw |
Shelye alox I adlaie o> ulillen 5 SIS 0s
ol sl (Sogll aal8l g o5 disd o Cgmmo
Jols srse mls 251 Vo] anle o aais
13 9575 ol b axdly o awme )3 il (o anlllas
Cooms 4 gy & 92 (Sogll fdg bl plo 5 L)
165 el 08,5 s oo 4zl lianiszs oloS 5
O3l 9508 0Ll il e ol (oo b oa VT cnl (s alex
035l (slgm 1o pliardyid SlaSy (ny oo 5l
4 [IY18] (Soslseonsy! aalllae (paiz o5 wil (o
il 03,5 oyl sl zodhes (53, 5 o] g B 51
SO, NO3, Ossloonsl oy b ol)Seod 5 (s pu3
g ~[AY dgam o a5 wols Hlad s el 4o (YVF)
Lol oy @ so) slasl slag,bo 517 - /¥
Ve ilidl gyl a9 el O3 9 SO2,NO3,slacssy]
Sy looal¥T opl cbale o caSlayie p oS 5,500
Gl L IFE g e IPA 10N sga o sylew o]


http://journal.nkums.ac.ir/article-1-1125-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]

A (V) Ao y90 AF Lo

uJ“‘“‘*’ OL«:I)& 05\»;).» p9l; oKy PICL

s goysln b (28 i polie nSilr-Y
oslitwl b (£30 plabl Jold) (oo b 5 4l 59
(53955 5 sl adhaie cwlil 5 den Olalllas 5

3929 Loyl 5 Olnl (G p2 )0 &5 ok Syl e
5 2z 5 Bl Ll o Sold e )l
P R0k gWosls 5l plsicas o3l ean¥T lajle i
byl anly et aSlz o8 eolinul lBle i 595
@boyl 20 by Il ps Sl 4 azg bl
2olie sl 03 )S (g Sl Stlage plole
oo e I8l a3 (SR G e sl S,
2l s Garex Slasin 4 azgi b g adl oo bb)sis
e 3 oolawl cuya cnl 1 conl a5
GAFe 9)p Ol g e b3 polie Glnl s IR
oolitul b polie cpl ols J18 180 o5 po 1y lnl a8
Obejle (Sl Sk (Sl Sty plojle L3155
Sldllae ple ;0 5 0ad sy Cudlog O)lje 9 Jlo
[¥+ 0] sl oas oolical pyolia ol 51 o o plox

b €l

el o)l oyl Jols aslllas (ol 5l ol s
@l 5 AT-AY Gldle (b o ples e e o
23 yloged 5 Jolar Sjgo 8 5 (295 5l ol
i kel 3 ey Wl 5o el o &) iy o
Olejlo g lsp CudsS JyuS o858 5l (8L ) (slaosls
o WHO  lolas  las  wamsj  Lame
A 5o 3BT gl e sla ools glls slealins]
o8] VY S 5 AF-AR sledles 10 O3 & bogs e g5
VE A Jlo o s oKLl VE AT Jlo 0 il
o 5o situe oKl VO AF Jlo o jate oS
e oSyl Y AN o 55 jites oS82l VA AY
oyl BY Al o s oKl Y5 AR Lo 4o
Y 5 AY Jlo o s oKl ¥O QY Jlo 4o jitecs
F DB sy a4l Jl o i oKl
s a3l e oSyl 1) g TN O A8 ) A
o anls ol gls ools aglh 5 sl 531 5l ey
V sz 50 a5 0l e 5 dulxe Joe sl 5l 050
@y s Lasgio polie paass 3l dmy el o 41|
5 oger; polie b Jlo 2 Gl polie cnl )l

oas Y1 ilage glasely ¢ DIl Sbs,l ez Q 223
s Sy e g Spe 3)lpe slawi slawi 595 2 <)l
Sz ad oolitul (i g Sy (B lo )len
@lylbl plxil jslaie a4y Wools jlel oo G
53 slo e bl a5 sloosls 5l solizal 5 (s L]
5 e gleosls ¢ Sl cudlags Hlojle lawgs ol
sl lae Gob 285 JE Ly 05 bl
e gloosls slass o Cond Sl ciloagy lejle
Ar Yl G s Gpe g 05 Jad) Jad 90
VY bogie polie a4 obows gz Guizmen a0l
Se3g pime slaosls L0+ Jolas cewbioe asels
5 a4l bsley sl A8 Lol glls g ails
350 55kl slaasls « pugiaaliyy b JuST 530 5
Jad 5:Sle 05 Jad Sl bl 2SSk Jols
o b 25Ta il STas ¥l AA Sas 3
P Cares b dewbre oa¥T 8w Jad iSTas
olse & bgledym Geb Ll S50 31T el
SRl o 2858 e (Sogll oy po Curex
oYl pyr b b, ozl som Ol oy
Sl $99)3 gesls ulply bl Slacl
2 PSS 95 e = Py sleasly sy
N3l po aely (il b jelaie (pay andl (CaSe s
s loesls Gl 5 los s elal 5 o EXCEl
IEERWNE
ng _F(mmHg] X MW Xppm
m 624 XT (°K)
HBley 5o eal Sl gaosls o5 o)ls b cules 5o

Oylge Slasl i sy Oygea mls AIr Q

X 1000

i 5 (B o8 slo sl S )3 S e e S e
5 Jgax Soge 93 4 gyl eean VI L ules 5l (2L
slaoly 5 Ol aulre Cpz 008 Wl Jloges
Dg05 Jos gy 90 5 ol e AITQ el jo iiloge
5wk ssn slp WHO (28 iy polie 5l eolinl-)
Sl L polie ol (130 bl Jolgd L) (ool

gl oo 00l ioles [ S0g5 s a4y aaliy


http://journal.nkums.ac.ir/article-1-1125-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]

ohlSen 5 SloyS e

s liwslon )3 6yt 9 Sye IS 3)lg0 dlasi obj,le”AY

o3 @l AN Q Jl8le 5 3o sas ool a4l 5, 5 (s SBSy, polie 1) Joo

RR (95% CI) per 10 ug/m®

Bl

O3l
Voo (Ve YN0 0)
Vieod (Ve oYV oY)
VIeY (Ve - V=121 D)
VI-OA (V- YY-V/+4¥F)

)4k 59

AN

Yy
TAIE

ARRVAY

S 03,190 J5 P
P98 ol Glon Jl (A6 S 0
S (6 Lo 31 20U S

S5ty oy Sl 5l (AL (g O

(HIM®) e AFAY lo o 55 es o o) <abale SI31 oy sl Joe 5h5 590 (s)lel slo Las Lo Y Jga

el el pel MSas Jabbagie bege bege U
S Pt W P A e SRS PE N

ARRYAA YY[5 \RRVAAY AMIYE 0a/YfF Y. O-/-Y \WAY
\Ya/7Y VYT \Ya/87Y VY F/FY FOINY YoI7d INATRAE \YAD
AARVARY V-2V AARVARE ARRVATA AO/Y - NN £a/Y - \YA?P
Y 2NN VEFNY Y-ZIAN YYE/AA VAP Y¥/7. a7/ \YAY
YO-/f4 V\#IAQ Yo-/f4 VOF/IAY ARAVER Ha/%) AFIVY \YAA
VPN RVART \VES-A VEYIYE Ve /AR \AZAR YY) \YAQ
VOF/T- \FAVARS VEYN Y YYY/O0 YA/ TAIXY ZYIVA \va-
YV YAY \YZIFY \YZIEY Y- O/IAY AY/AY ARTARA Z¥IVA vy
YYY/A VOF/FY YOF/F V- YIAD YZIYY fa/v) 148 \vay
V-YIYF Y#I\A V-YIYF ay/\y Yy/AY YV/fY INATREA yvay



http://journal.nkums.ac.ir/article-1-1125-en.html

A (1) Uoy93 A5 o i ol Sis g pole oKl aloxe

Coul o s YL Laa plalinl ) alaS e dn G O jed el 3 o)) Adelu A Glale a8 lads s (Y saa

WHO s40cn, Ol o lastesl CoiS o o lastisl s, lastiw! 5 laogein,
EPA o] slsa

Voo Voo Ra% welo A g (Ug/m?)

3 plaS e a4 cad e ey aele A il cdale oS Sleds slaws Jle
Ll 0345 5YL oo laslenl

Y Y . A¥
\ld \# . AD
O) ) . INd
\OF \OF Y- AY
VY'Y VY'Y Vo AA
15 a5 5 AS
7 7 . q.
0
ay
ay

eolagy gloasly JS ¢lp ol oa YT o s g Sl o)lge dlass (gl onls o)j—lﬁ polae :F Jgam

¥ AY Y A A AL AY AR A AF eilage sy
SYO  VAY  VAY VY. Aeh Ve£A WS AD ATV OYY (&) o)l ol & s 5 koo sl
VEY VS NE VDA VAR YIS YIOY ANO VY WA (Dewiie 3>

FYE  OFA  OOF  OF-  FYY VS AVA AAF YAF YEY () o)l ol & o 0 el
YIYOOYIOA O YIEO YIEY YN OYIYY AT EB0 Y VAP (Demie i (Bepe ool o lon e &
YO)  YAR O YAY  YAF YTV YAS O FYY  YAD  YeY NAF () o)lse ol o 8 s
BIOY  SIFO  SIFY EIBY YV ANY VoMY VAR A F FAD (Dewiie i i (6 Lo e &
Y- OYYA YAV O YVE O OYYY O YVY RN YA VAR VAP G ojlse sl gl ) 56 0 6
VIOF  YAA Y5 YLY YA YR FVA L YAYE YR YNV (Deeie Gty oo Sl

[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]


http://journal.nkums.ac.ir/article-1-1125-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]

OhSen g SloSame

bbby

=10 1019 2009 Al 40 49 Sy 59 il b A0S HO) #9 an 9w 1IN 1M
HES/M? om0 m 318 asals

Al 00gy y3 e VT calises polie b agalye 10 AF-AA glo Jlo b )65 0d p3y0 a5 Slojs, duoyo 1) loges

25
20 -
a,
1 15 |
‘13’ m 89
2 10 - m 90
=
m9l
5 N
| i
0 + .. il - . Lk, L L ] L =93
o & ) ) ) ) ) o S) ) o
ty > N 2 > bl A o 9 S
M A A S PSR R @Q"\-

ME/M? s 53 CAlE alals

3l oogy oy3 oan VT calises polie b agzlge ;0 AA-AY glo Jlo b )65 j0d p3,0 a5 Slojg) duoyo Y loges


http://journal.nkums.ac.ir/article-1-1125-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]

2047 (V) Q693 AF JLo

Sl Glolys (K pole olSiils aloxe

Jgoz ol 5o ashilen ool ool 09l Y Jgu
Vel sl 4 el ) 58 e abodle
OBl e aw 5o g ol clale S yie ;o 08,5
el 00l alisgs (Cl= +/20) YL 5 Lavsgie «(Cl= +/+0)
1 e S5Sen Ve Gl i) & ks Gl Sy o
5 el wile e (sl 5L ge 3l e ana e
e S Lgio 0 38,5 a5 53 Lol Jya o
o Sl e 5 o558 Ve il sl
o lom 3 56 Syl S Y Sy JS s
slo Gl I (86 Spe s 10 (Bge (B
Jdo a pliwjlon o (s S o TV i
So0 b cdl wales ol < ION (ga, cyeie olawdl
o g a0 leas 2y a8 OFYIO Ll ol 4l
Sy 5 (omea oland pppiin MoV L ply (e
5 VP g NIVE Lo 4 A 5 AY Lo 4 by o
sl 0351 55 OYY Ly AF Lo & bgsye oo oy 2aS
s W e Yo E b YeeY e Jlo o gl dnlllas
655 2 O3 5 PM1o Slil (g sy 5 285 & 50 L)
S e S lge ek ol gl o o1y led] Cuodles
ol 0351 Jlo y3 Spo D18 05 o5l 5 ool L]
50 o) asle A clale a5 Slads olows ¥ Jeo [YY]
039 YL laolaibsl 3l plaS o a4y cas o5 e
Gilom 3l ol S o 0)50 ;0 a0 iuled 1) Cul
ol 0oLl (oni Sl 5wl 59p (B9ye 5 (B o
Vieed g 585 Jeas o 0 a0 YWV L plpy cod s o
B S rex Slowd o yiinn Joe a5 Sl ooy
G M) AY 5 Gis AP AP Lo & bgsye Bsss
Loy PBoe B Spe o)lse neS il ool las
oS Slass oy ey Sl 005 (&5 YEVIAT Lo o
25 FAA b 5op b (ondis lo (lon 51 (AL S e
AV Jlo a4y bgy o VY s jhas g 505 a0 (o
b gy oo b, s cwl oog (G5 FYY)
ab 5or 38 sy oo Sl Sle 4l les
boplp o b3 g & Jlaae o j0 58 1V 0F
Jow 3l dols b Gab 45 o oslinal V/--0A
3 S e sl iy lse ple Geren
ot el 0353 AV L 4y bogryo i FVE b s ey

Jgoz 50 ol 4 a5 0 s lie calisee glos lasl!
pldl 51 s F o Jsa Gillae ol ool ools las Y
slass AINQ 1531 55 5l Lol s Lolly 5 s JUT
S olass gl (5l bgrye it 32 5 (SO 350
9o B sl s)lew 5l (AL S o e 5 5 pe 3000
Sy ooge Sl ilom S50 (b (S g (o
Olnl Sl 5550 goledipms (3155 bl ol 5yl
4 AFAY ol b adllas 550 slo Jlo Comax
ABOY e+ AFYY oo AYIYeer AQAeer S
QedFeee AAYAe e AN ARYE. .

Aol oo ATV e g AVAY. e
L agzlge 51 o30S he JS 0)lge olass sl las mls
AD DEY DYY o4 AFAY il b o
155 3,50 FYD 5 YAY YAY VY. 840 ) -FR N VE
Egorre (pizred ABb oo ;A ATYY 4lidS an ggemme
» S ol sl glew 5l AL S e 390 Sl
b S e 0)lg0 Sloxi aecme g a5 BA0) ALDIS an
b & YATY 4l ams 0 owdl b g lew
Ol o0 Yooz 4 azgi b asl oo AYAAY b Lo
5 Jad 5o o cble bawgie Ll (ooled )3 a5 ciS
51yl ol izl a5 ol o093 9y Jd 51 i
@l il oo O3l (ol disd addsi 5wl o )9 S
Sl 008 s Spo 535 2 03 2B S5l anlllne
Ol 751 09 (ga 000 La)S (5 0590 (o ) odas y5b &
JB 25U 5 0os Ay ) i b5 S ) 2
5 Sloys adlas [YV] o)ls LIS S g5, 2 25
Gl Clle g b 5t e ol olid o San
s 1y o e iy xSagie s o 5500 A8
a ol g cdale hugie cpl bl el yo g
IS oozt slawd o iy ol 00gs e yetS 8 sl
5 Oledel @ Loy ;8 VYA 5 VAT L iy 4 Sp
009 ;5 OO b STl 4y bgipe jlade (a8 g St
O polie a8 ol oo yial)l o Sl [YY] el
5 bl Gdle (59) p ol Al Sl 4 4z b

1 -Gryparis


http://journal.nkums.ac.ir/article-1-1125-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]

ohSen 5 (JloyS e

s lwslo 53 6yt 9 Sye IS 3)lg0 dlasi b 18708

5SSz ol praaie s Glgtewe i 4 2
p3Y Sloladl g o (2 Cansls (o0 5 25L oo g0 (Sogl]
Ll e Sl zalS g lgn slo can¥T S ey |,
Sl gz o lolgiin, 65,5 G pges Ml
doliy o3 lgo CudS Cojue glo aoby oyols 18 )
J& e )0 g (seges adis Jlug (ul38l dagjoe 28
o Algs o a8 anil STl (6590958 5 ool
W0,8 00)ly Olilus 5l 6,5 el> 5 paas Cudl Laa>
e sl a5l by 251 aSul & ol b

Ngd g0 et 92 (Fogll S92 50 sloo ol 5 Ll

S0 g Kid
Sl olyie b Gliios o)k 5l pio Jol> allis oyl
slasi ol el O slge (Sogll (ilage ol
9 b g Bgye- ol la gilom 5 e g S e 0)ls
YA la Jlo b Isp coisS glo asls Ll
silage Sleas g Sy pole olKiils Cgae TAF
oS wil e YOFOD oS 4 ATAY Jluys oyl Sleys
L2t Olnl (a5 psle olRails (simgly Ciglae Culexly
Shasly e Y 093 dlie Banagy cwl ous
Slgp CobST SRS S50 pime Gl (5 Sen
2 0l Ol Sy e S o)l g oS e
anles Jloyad 5 Sas Sl syl mer oga

idS s b oo aS C8 5 as ol o gl oo
Goazg b oS cul aab |y carsg i AY Jle
AV Jlo 55 Jstas oazs¥T [YF] o 5en 5 5LIS anlllns
ATy ol aslis Gl I CodS a2ld & a2 b
Lgrye 05 azd) 18 e 9 jllse coaS a5 alajs,
5 Lsgile Lawgi oad abxil adllas g 3l s &
sl Gpdy s o)l Ol Bl oy n 4 ke
SIS (oS ) (gmiS sl s b b u’;L..w)Lo...n
anlllae opl 5l Jol> zls gl .l aisloyy 15,0l 50
5 OFYD NFF L oy g 4 Jle £8 oY ol 3l
Jbo (b Ol o poye &5 (2lojg) o) cn SYLAY
009yl o VT calie polis b agalge ,o AF-AY sla
AV A clale o (S S olaw i g ol

el 0310 F ) 5l S e 40 8,575 o

S ARl
S ams oo Glad Il e (295 g anllae (nl @l
A5 A Sl Sl I 55 Sy JS aar shas
by (Gidgy 4 g Sl Azl n 3 ) eob; polds
DBl o e 4o 3Bl My le  Sogll ol
9 JrsS a1 a9 Ceys iy aebin eyl olnle
eyas 4 lap sla ooVl bug o5 BT opl rals
NOVWEPIICH [ P WO SRS WP (v B RS R C AR
oa¥T 51 1) anal> o3l (s pds 3l ol lon (Sogll &
S bl 5 i o s e gy dya sl
o og) G A am e plis g | e cuas
sl clale b 605 18 e )0 n el aba)
s el Sl 1 1o T Sl 5 L 0T 51 i
S50 sl he) cr e Sl S Ghsy (nl el St
sVl @ catie ilage Ol obj,l Cge oolamul
5 b ol bl olojle biwg a5 Caslsa sl
S Mb L)"‘ )iJLAoJJ Lﬁ‘sw)).: CJLu ] 00 djl)‘
592 5% (2l mew Olpl Lo IS )0 Iga  Sogll a8

2 -Sanhueza


http://journal.nkums.ac.ir/article-1-1125-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]

AV (V) Ao 90 A5 o Jod ol (S5 pole oKl aloee

References

1. Kermani M, Dowlati, M, Jonidi Jaffari A, Rezaei Kalantari R (2016), " Estimation of Mortality,
Acute Myocardia Infarction and Chronic Obstructive Pulmonary Disease due to Exposure to O3,
NO2, and SO2 in Ambient Air in Tehran " J Mazandaran Univ Med Sci 2016; 26(138): 96-
107[Persian]

2. Fdlah jokandan S, Kermani M, Aghaei M, Dowlati M, Estimation the Number of Mortality Due to
Cardiovascular and Respiratory disease, Attributed to pollutants O3, and NO2 in the Air of Tehran.
Journal of health research in community, 2016;1(4):1-11[Persian]

3. Kermani M, Fallah Jokandan S, Aghaei M, Bahrami Ad F, Karimzadeh S, Dowlati M, Estimation
of the Number of Excess Hospitalizations Attributed to Sulfur Dioxide in Six Mgor Cities of Iran,
Health Scope.lnpress(Inpress):e38736[ Persian]

4. Kermani M ,“et al”, Estimation of cardiovascular death, myocardial infarction and chronic
obstructive pulmonary disease (COPD) attributed to SO2 exposure in six industrialized metropolises
of Iran, Razi Journal of Medical SciencesVol. 23, No. 145, June-July 2016. : 12-21[Persian|
5.Kermani M, Falah Jokandan S, Aghaei M, Dolati M, Estimation of cardiovascular death,
myocardial infarction and chronic obstructive pulmonary disease (COPD) attributed to PM and SO2 in
the air of Tehran metropolis, Iranian Journal of Research in Environmental Health, Summer 2016;2 (2)
: 116-126[ Persian|

6. WHO, “Burden ofdisease from Ambient Air and household Pollution for 2014

7. Kermani M, Dowlati M, Jonidi Jaffari A, Rezaei Kaantari R, A Study on the Comparative
Investigation of Air Quality in Tehran Metropolis Over a Five-year Period Using Air Quality Index
(AQI), Journa of Health Research in Community, Spring2016;2(1): 28-36[ Persian]

8. Kermani m, Dowlati M, jonidi jaffari A, rezael kaantari R, A Study on the Comparative
Investigation of Air Quality Health Index (AQHI) and its application in Tehran as a Megacity since
2007 to 2014, Journal of Research in Environmental Health, Winter 2016; 1(4):[ 275-284] [Persian]
9.Kermani M, Aghagi M, Gholami M, Bahrami asl F, Karimzade S, Falah S ,“et d”, Estimation of
Mortality Attributed to PM2.5 and CO Exposure in eight industrialized cities of Iran during 2011, ioh.
2016; 13 (4) :52-61[Persian]

10.Motesaddi Zarandi S, Raa’ee Shaktaie H, Yazdani Cheratee j, Hosseinzade f, Dowlati M,
Evauation of PM2.5 Concentration and Determinant Parameters on its Distribution in Tehran’s Metro
System in 2012

11.Kermani M, Dowlati M, Jonidi Jafari A, Rezaei Kadantari R, Sadat Sakhael F, Effect of Air
Pollution on the Emergency Admissions of Cardiovascular and Respiratory Patients, Using the Air
Quality Model: A Study in Tehran, 2005-2014. Hedth in Emergencies and Disasters Quarterly,
2016;1(3):137-46[Persian]

12.Thurston GD, Ito K, Kinney PL, Lippmann M. A multi-year study of air pollution and respiratory
hospital admissions in three New Y ork State metropolitan areas: results for 1988 and 1989 summers,
Journal of exposure analysis and environmental epidemiology, 1991;2(4):429-50.

13.Burnett RT, Daes RE, Raizenne ME, Krewski D, Summers PW, Roberts GR, “et a”, Effects of
low ambient levels of ozone and sulfates on the frequency of respiratory admissions to Ontario
hospitals, Environmental Research, 1994;65(2):94-172

14.Kinney P, Ware J, Spengler J, A critical evaluation of acute ozone epidemiology results, Archives
of Environmental Health: An International Journal, 1988;43(2):168-73.

15.Frischer TM, Kuehr J, Pullwitt A, Meinert R, Forster J, Studnicka M,“ et a”, Ambient ozone
causes upper arways inflammation in children, American Review of Respiratory Disease,
1993;148:961

16.Romieu I, Lugo MC, Velasco SR, Sanchez S, Meneses F, Hemandez M, Air pollution and school
absenteeism among children in Mexico City, American Journal of Epidemiology, 1992;136(12):1524-
31

17.Kinney PL, Ozkaynak H, Associations of daily mortality and air pollution in Los Angeles County,
Environmental Research, 1991;54(2):99-120.


http://journal.nkums.ac.ir/article-1-1125-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]

oo g SloyS e ety i ylo 53 6yt 9 Spe S 5 g0 dlusi o5, AN

18.Lippmann M, Health effects of tropospheric ozone :review of recent research findings and their
implications to ambient air quality standards, Journal of exposure analysis and environmental
epidemiology, 1992;3(1):103-29.

19.0stro BD, Lipsett MJ, Mann JK, Krupnick A, Harrington W, Air pollution and respiratory
morbidity among adults in Southern California. American Journal of Epidemiology, 1993;137(7):691-
700.

20.Ghanbari Ghozikali Mohammad, Mosaferi Mohammad Mosaferi, Kazem, Quantification of the
health effects of exposure to ozone in Tabriz by using AIRQ model, The Journal of Urmia University
of Medical Sciences, Vol. 25(6),2014. [Persian]

21.Kermani M, Bahrami Asl F, Aghaei M, “et a ”,Quantification of Health Effects Attributed to
Ozonein Five Metropolises of Iran Using AirQ Model. j.health, 2015; 6 (3):266-280. [Persian]
22.Devlin RB, McDonnell WF, Mann R, Becker S, House DE, Schreinemachers D, “et al”, Exposure
of humans to ambient levels of ozone for 6.6 hours causes cellular and biochemical changes in the
lung, American journal of respiratory cell and molecular biology, 1991;4(1):72-81.

23.Bames JR, Chen LL, Scannell C, Tager I, Christian D, Hearne PQ, “et a”, Ozone-induced
decrements in FEV1 and FVC do not correlate with measures of inflammation, American journal of
respiratory and critical care medicine, 1996;153(3):904-9.

24.Foster W, Stetkiewicz P, Regiona clearance of solute from the respiratory, J Appl Physiol,
1996;81:1143-9.

25.Spannhake EW, Reddy SP ,Jacoby DB, Yu X-Y, Saatian B, Tian J, Synergism between rhinovirus
infection and oxidant pollutant exposure enhances airway epithelial cell cytokine production,
Environmental health perspectives 2002;110(7):665.

26.Devlin RB, Folinsbee LJ, Biscardi F ,Hatch G, Becker S, Madden MC, “et a”, Inflammation and
cell damage induced by repeated exposure of humans to ozone, Inhalation toxicology, 1997;9(3):211-
35.

27.Farrell B, Ker H, Kulle T, Sauder L, Young J, Adaptation in human subjects to the effects
ofinhaled ozone after repeated exposure, The American review of respiratory disease,
1979;119(5):725-30.

28.Jorres RA, Holz O, Zachgo W, Timm P, Koschyk S, Muller B, “et al”, The effect of repeated
ozone exposures on inflammatory markers in bronchoalveolar lavage fluid and mucosal biopsies,
American journal of respiratory and critical care medicine, 2000;161(6):1855-61.

29.Folinsbee LJ, McDonnell WF, Horstman DH, Pulmonary function and symptom responses after
6.6-hour exposure to 0.12 ppm ozone with moderate exercise, Japca. 1988;38(1):28-35.
30.Gholampour ,“et a” ,Exposure and health impacts ofoutdoor particulate matter in two urban and
industrialized area of Tabriz, Iran, Journal of Environmental Health Sciences & Engineering2014
12:27[Persian]

31.Naddafi, “et al” ,Hedth impactassessment of airpollution in megacity of Tehran, Iran, Iranian
Journal of EnvironmentalHealth Sciences & Engineering2012 9:28[Persian|

32.Gryparis A, Forsberg B, Katsouyanni K, Analitis A, Touloumi G, Schwartz J,“ et al”, Acute effects
of ozone on mortality from the “air pollution and health: a European approach” project, American
journal of respiratory andcritical care medicine, 2004;170(10):1080-7.

33.WHO: Overview of the environment andhealth in Europe in the 1990s - Background
document.: World Health Organization Regional Publications, European Series, No 89; 1999.
34.Golbaz S, Farzadkia M, Kermani M, [Determination of Tehran Air Quality with Emphasis on Air
Quality Index (AQI); 2008-2009.] Iran Occupational Health, 2009; 6(4):59-65[ Persian|

35.Sanhueza PA, Reed GD, Davis WT, Miller TL, An environmental decision-making tool for
evaluating ground-level ozone-related health effects, Journal of the Air & Waste Management
Association, 2003;53(12):1448-59.


http://journal.nkums.ac.ir/article-1-1125-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-10-16 ]

Evaluation the number of cases of mortality and
hospitalization dueto cardiovascular disease and
Chronic Obstructive Pulmonary Disease (COPD)
Attributed to ozonein theair of Tehran Megacity
During past decade (2005-2015)

Kermani M 1, Dowlati M?*, Jonidi Jafari A%, RezaeiKalantari R®

! Associate Professor of Environmental Health Engineering Department, School of Public
Health, Iran University of Medical Sciences, Tehran, Iran.

®Research Center for Environmental Health Technology, Iran University of Medical Sciences
,Tehran, Iran.

3Professor of Environmental Health Engineering Department, School of Public Health, Iran
University of Medical Sciences, Tehran, Iran.

*Corresponding Author: Research Center for Environmental Health Technology, Iran
University of Medical Sciences,Tehran, Iran.

Email: mohsendowlati.69@gmail.com

Abstract

Background & objectives. Ozone is one of the most important gaseous
pollutants in the air, which is necessary to be evaluated in the case of its harmful
effects on human health. The present study was performed to assess the rate of
mortality and hospitalization due to cardiovascular disease and Chronic Obstructive
Pulmonary Disease (COPD) which are attributed to ozone in the air of Tehran
during last decade (2005-2015).

Materials and Methods: This study was a descriptive-analytic. Firstly, hourly
data of ozone pollutant were taken from Tehran environmental protection agency
and air quality control. Data were validated according to the WHO guidelines.
Required tatistical parameters were calculated for health effect quantifying.
Finally, processed data were converted to required inputs for the AirQ software and
health effects quantifying were performed.

Results: Results showed that the number of total mortality due to Ozone exposure
was 8222 cases in the past decade. The total number of cardiovascular mortality
attributed to ozone in the past decade was 5951 people and the total number of
respiratory mortality attributed to ozone in the past decade was 2947 people
between 2005-2015.

Conclusions: According to the results, ozone has adverse effects on human health.
Regarding the high levels of air pollution in Tehran and mortality and its related
health consequences, appropriate measures should be taken to reduce the air
pollution.

Keywor ds: Health, Ozone, Air Pollution, Mortality
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