[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

Olp! e clilogy (oode pozxil
OOA G OFD Slxie VYA 50l cpow o lods (o0 5w 0,99

&

Available online: https://ijhe.tums.ac.ir

(@

£

fi

‘,f‘f‘“Jj’:’, Jle

|
el gy
%,
ot
(Agn)

%,
0 O
" of Enyiron®™®

ypolie b shloge Ol 51 bLS )l oz j0 Sloj (g 9,599,
Mesno )0 lg2 S5l g (2192 g &l
T s g woal T a o Loy ) gtorma |yin I oz o |yl
Olpl g alae LIS 3 e (igel dussgo s ; Lame 00SiSls wn ) Jaises 09,5 -

Q‘ﬁ.‘ PRV ‘c;‘a"""" Sy ‘5L¢:o..\.:.‘>‘§1~1 u«;b )5).4: PRIV LS)‘QJ'Q*:‘ LS)Q"’ uLar\> waLv.a -y
ol e ysiz ¢ Il ol 3 sy o Elslis S o ol olStyles] ulis IS ¥

oSl o ol M b

Glsn (Fogll g addl glo ol )by oy B3| b)) aalllae ol ool 5| Bun :dud gatume)  qQ /oY YV bl o g,
o3 S S g VAT Jlw yo 0T 5l (Bl os by By - B ol L seie 52 49/44/Y4 ol pg &b
=l qq/.9/¢ RO IRy

“ol e 5 S g (Gl b & JUST (2l 315 JolB) (Lo slmosls oy M9y 49/49/Ye L) &,

bos garen (oodlll Lo el b cagin (sla g8 Lol § (St slace 58 55 00 5 (B0
503l lg a3 Ld slooany¥T 5 lilsm lojlo 51 (S5l 5 3 Sty o Simpshs Lt
o=l 50 008 )8 (6,5l INYAY s (5,lsl 0,90 (sl o dpien aome ey slaoa Y] il
5 B9yl Ohlon 595 2 192 oa¥T pyolio g (sl sl ol )y 55U (s 2 St (s
el o) 5050 (Sl (Sloj g Jobe 3l ailale 5 o Saials, ;o SU L T 5l (56 g8 i i _
o eolatwl 0o y0 0 (5o sire mhaw ;3 (ARIMA ay gy ne 5y e o Sikeo § (g Syl 9 <l pobs dya Sogl:gu—ls o5l
S5 Gsasl b ol 51 (36 558 5 455 oy 9 Sy 3l oy ay s S0 e 5 T Fm sl Silom s
A @Sy ey Sy S Sy s
Llga slooan¥T g orldl ,olie (Lo aslale adal; orond sl (s Jome (331 il
s 53 2l ARIMA (0,0,0) Jre o il o511 et g3 5 Bgpem s ol o oloias
bl ) PM, 5 5 ((ogSine alasly) ol s s (odinns b)) Los (poitis adl)) Cysboy cailale
Slaes Uy olsaimn 55 VTR0 5 VYYYA FANFYA ASIVEVY o Siloo Ly i iy (LogSins
Lo (puiimns adayl)) L8 alale (myy 0 308 ©g8 0 lgn jo .l aiils SBg e o8 ol Lan :J gmano & st 3 ‘;7-05)-5-“ g
bl VY F g VOYYA P08+ F (o Slee L o i ((osSene ala ) (o5 5L 5 (og-Sae alail)
as ols lis s (P<+/+0) wlails By e- L8 slas lon oo 95 0 3o L (gl v
Ot § 9,1 3925 (6l (omre Dglds Jlw Aises Lo Jab ;o By yem oS (e (L LS
ol 00li8l Glast i YYVA slasws 4 30l Joad o 5553 o) lew ol
Is2 slooai¥l 5 (55 ;olis ploe bl as o (am s aalllas (ol gl ) ig S aom
S o 3)ls ;0 Az ;2 0dgm odalive b Sow oS wladlas ;o Bg e o8 e Slas L
oA ol s adllae (sl oS Gled |y (gt SLedbl algi e coeaily clalllas ;o
o 9 S e )3 a8 Fy50 50 Wise lom glooni ¥l g ol olis (85 pe- ol slas b 58
G slom 45 Cal gl ol andlias Lol idle ales,S Uiyl |, aslol s el olie Ly
o ke 3)l5e 5l d 6,500 lo el il cow col (S 1 5l (3L S e g By e 8
Bl g s 5 (63,8 Saaie 00 S Bgudie (sLa i (eames (rgh (= o

mitramohammadi@gmail.com

Please cite this article as: Manochehrneya S, Mohammadi M, Esmaeili R, Vahdani A. A time series approach to estimate the association between
health effects, climate factors and air pollution, Mashhad, Iran. Iranian Journal of Health and Environment. 2020;13(3):545-58.



https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

s Falahati -, s> 5 (V) ol Ks2 3 Rezael gz
s Sogll (oS ey wanits 156 (F) o Sen
o Slwlon slapuly gl an bl Ol 22l
eedS (o0 Sl Lo ((Byem Al slacs len S0
o ol (i g G ety Cnlis i, Gl
el azg Jl e 5 S g oS3l gle ST
boglee Sogll 5l (56 slaglon (Sl 5L 2550
sy AMas el o 5l (S ccslag (Sl plejle
s lon 150 lsn ((Sogllany by e Lo e IS 5|
Oyye slagiagy STUT) Sonl (i 5 By pem
3)lge Slosi (o pedinne LLS I (o) (o902 )0 488
Py p9 0ad S By pem B sl o B St b
el gl 5 Byl ol (Sogll g (Sivjy sl g8
30 S5l guedin] Oladllas ladd a el (o g el ouds
Ay 3ol (el )8 Jgl desi 50 (V) 3 18 929 L]
Ao Gl an (BB sl o (ool @
izl Y900 g0l (il o i el ot (i
8oz (alS ol Jlis a5 Vb aal o L sla g5 5o
P9o o Job )0 (B0~ (ol lag)low o 9 S s 50
30 Sl Sladlas 30 ol ol 10 () pm 09 piaes (-8
SOl 5 (moldl Jslge (losan ;53U (SisSz L ala,
S (F9yem ol sl oDl JSin b 39 Sloes e
035l1 (sl yeds (M5 o (Siiy sl o8 55 50y 00
alllas 4y s oo e ol 5l il sus el o]
oo bL3 | s pbatal) ;0 Q) ol Ks2 g Dehghani
3 ool s)len Lo (Sogll 5 ol Jalse
it anlllas Cpl gl el 0,8 o)Ll 5l g
L SO, ou¥T 5l (56 ;e 5 S o o 45 08
e 310 3525 (510 e LLS | Igo jLtd 5 Lo
o5l Shlon olass 5 CO oy (s )lo e ol
o oamlive B (il slagbiow log d 0uiS aeal e
S—= 6)‘*—.’.@ J=do 50 55 (V) S en SAShraﬁ ()
Ot s yolem lasanVl e bl U o] Ko g

Ned

e oSS 5 (Sloj (5w 3,509,

dodlo

5 e slacdin 5l A Slame slaSoll
S8l s Ll o lgen iy (S5 b 05l
Shee ol o a5k el 0uiSEl o, bl ay |, asel>
el 4585 3 pin 5 s oy | it g0 (550
3 =il anwg Lo jo slayeiS jolga Fogdl (Y )
oolaiwl g adds hlwg w0l )15 5 5w ez ool
as @Laoa.;,gYT (V) el s Glacs g jlos xS
$lod L del> g anle (555 & a0 an W5 o g2 o4
S an e co (sloyd slaoa¥T 5l aS 5 gk coiiwn
SS 5ie s (535 slooa¥T 51 PM, ,PM ) 5-Les
d=S1 53 dNOY) (59,5 3T 53 (CO) S
5 PAN) ol ps Lol ST, «(O)) o3 «8O,) o 555
(V) 0,5 o,Lal HC) 0 ,55,000

5 ol Sl (e e, S Sy g (S]]
sloan e Gl Bl a5 355 e gze (ooges ol
0 l5 S5l (Blse () sl ol yad ol ee 5 S
~B slagslen g Al glysl 9o 4 Jgl 4o
lacallsd )5 0,8 5, Sloe mhaw ialS (595 9 (P92
9 S g 9)ls 5l eoliwl ol wais ey,
Slidod Gob 0gbioe lopd WSLa angle ()35
o5 3)lg e 5l oo, s AY 5 YYUO) o Sea s Godarzi
Sloil oo s )low 5 (ool S )low o 9 S s
)O%SJQ'A_QJLM;S&)ONOZ souVT as cnitin S9m,
el odle F0 e pg/m? g YAl 1S clile b slag,
55 ¢ iz ey o)l adoz ) iz jls s Jalse
S 810 0929 (oelll jolie 5 o B an 95 L0
B 5 59,5 Ol slagslem an Ml dais ] 0,8
5 (e ol cilre ol 3145 sloicoe e
(F) 0Ssls aey sl )0 et LB e slaoaYl
iz bla jo 2 sla Jlw ;0 goosie sla jungh
AT (pgmat)d 4S5 sk el oud plal e
ol gl bl g g (Sogll BT s adaly (00,5

1199 jgly /ogan o jlass /e s 695 ¢
2l /g o s 09, .

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

01,52 9 by gin Tyl

lslesls yo pogasu (ol ml et I g Gloie an
aloxjl gouxie Yo 4y b ol acul Jlw adlee
ST 925 55590 anlls hlws awi U o
9 0Pl olil bl Sl S5 Gblie g (ako
4y 09l g domana 30 095 41D 95 (i y0 )5 1,
g LI OF) el Ll j5iS o1, lon _Sagll pgo
b D98 g By yem B Olilen 0958159, Al
S gl (S ol i Gimalidl a5, 0gy 58 5 0
Orzred 9 2l slaJlw )0 st it 50 Il slag,
(Oloys—iS 1o aie) (pl ;0 00l ploxl Slalllas Cydgue
o8l sla el )l o BLS T o)l Baa b aalllas o]
Dgd g (9,0l Ohlen L e o slga (Sagll
pll (Hloj (6 s Jome Lasgi WYAY Jlos jo o 51 50

o o9y 9 olge

3L 3590 Wosls g wledbl 5,9 zos —

00 oolaiwl Dglaie 00ld 09,5 aw 3l i dllas sl o
aws g Lol slasan VT clale Jol aws .ol
bgoo sloosls pow diwd 5 —wlidlsn slaools pgo
sl Gl 3 (2l s 5 S e g (Hgpem o e 4
A (g i Sl 3 5l Slacgsguse g OIS
(5ylel 0,90 g5l HLaSs canezs (5,900, 5 daoals
0,98 450,5 el g 9990 Lo o] il g CnS
o delS (6o aSYAY o gl aalllas 0,90 (5 Ll
2,8 Sygo 090 Lasals

ouis¥T dlgo cdale yljmo 9 £95 41 bgs o grodIS —

5 e atel YF bl o Sila B (ppen o
PM,; 5 O, SO, NO, LCO) lys Lol slasay¥]
Sy dmto s (armme S slooan¥T ik 55 1
YEO) WYAYNYIYA coWIYAYNY  Sldlas 0,90 Jobo

SSSENIVED g0 j0 ((mba ol VY 5 aan OF s,
@l blas [0 lea coaS o w osl VY (gl c00ls

%ﬁ yﬂ/
Y, 1199 jls /pgan 0 lous /S juws 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

oYY

ey Sy9—0 0,90 , 45 wsls L YO F Jlw o
SgeS I3 g 039y e wBlgo ao)0 A o Jlanl Ll
035 ity (S e Ol e A 5 57 (]
3 CO looanVl cdale aS s as de (pisred .ol
ol o ooy 5| il a8 sl e o il3 LNO,
o525 Khorshid Doost zls .asb o il
(2l g ol olic B, 0 0929 b o o Lis 5 (V)
eSihe Las il (Sl s 5l amly o a5
s S e e Jle ol S 5 (s Sgby 5STas
VY g il oy [ 8 e NE A |, B 4
L o oS0l 0559 & a0 50 Lal sl ools ials o=y
ey iSlas g lod J8las Sl 0 axly o il
9 ORIPBI oty IV s 5 s pee 9 5 e Jlaixl ool
p Oyl az e S ccwl 00,8 lay ol aslg < /YF .
Sl la 5 2l 5o (Bg,0- 8 sl lons e 5 S e
g &ilesls jI 8 w990 (V) ], 2 g Khanjani |,
Sl 53 et €5 el 1§ S5l Ll gy s
33 5 Smie LSl S0 (s)len yoe 9 S e 9 3
olo (lis 58 e o 40 glasdlas mouls o)ls 54>y
Ozred 9 Ol =l O (595 2 (S L ST &S
Olsre & Jlw 05w das jo plpl o o Lady il
don ayged g g g lanl des bl o oo SN
o 5 S e Gl 33l Coles yo 5 Lmoan ¥l o bile o S5
iz 2 (V) Sl spien o s )3 (SBgy6m (k8
yolie e jlo cme LG fosms lis saeio alalllas
ol Hlad (gadyes Al es Gearen el
—s 8 slasbon gat L ol Sz 5 Sy iCsb,
Jolse ol il gy Gl 5 (coiz (S0 o B9 0
dooai, YT 0y (e 50 padiine i b g puiine b 4y
ooz ¥T 3l olien 5 5 il iS5 Sty ae

() 00,38 i Galisee bl o
5ol i oz 9lsi 5 lgp (Sogll yol> Lo o
i s ol IS e 51 S wca LB slaoasY]


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

Sl (28,5 5185 )0 b G 5 6 5] ez (slallss
6 s s 5 slin Lol (5501 g Joe cdayl, s
a5 Gl pstin S5 o)L y0 wlaslis 5l glacgame Sl
G5lne clralols Yo axs 45 s 5l gl bl o
loads S e le) s g g 0ad (6,8 ojladil ol
Job 53 eamay Soeaalin 5l (Sloy g S (=l Rl
oy o sLlie adex 5ol o cowss pls;
5,5 o)l ;108 o iler ledlbl ay LT 5L any g oo
ol ol 5l eolaiwl an Joles 000,85 Eccl 095 oyl as
ol 50 de 20 slosls g ledlblas a>gr L a0
for Sln (Sloj ol 15 5 ol Jyb 0 oS aallae
Sl o3 s Joe sl el oo (g5l e 5 9

e oolaiwl ool g i g Caogs
$,915,5 laosls YL § ailale  Sian aljg, ,oolis
o)l o5 51 sslel Judoni 5 45208 gz g Ao 0ad
loal yo .o solaiwl R (3.3.0) 3 SPSS (20) L]
S8l a s 8 deu )l Jae Uil g tsoutliers w55 ;)
cosls 5 &y slmosls slulis o lie 4y R (3.3.0)
ol el ol s il az 1.0 ool sutiaS
oaal o L6 55, (las 5o Ll oy o lon (Sadll
shls Sy g ol Olss ol o)ls jo Lol el
by 5o ol Hlols Pl 4 wosgy alaclssly
wslllas (ol )5 g jotaie (y ol a9 el b 5 ;00
5 lidlen sla el 5l (Sdlagy Ol ST (g pdmy 50
oy Jlosl Ly cilizes Sl slaoly o I S0l
756 ey Sz BB F 8 2 355 (S
Ohles 5y =2 158 00 ¥T olis g (wlidlga slo 2ol
2L 5eS e (golew 51 (26 e 9 S re g By pem S
i s Joe 5l alale 5 Sude il (Lag) Sl
(Box Jenkins time series model) ; t> . SL
4o By yxo S poxie (Sl § g 595l (AL Joe)
Autoregressive Integrated Moving) ARIMA
solawl (P<+/+0) & lo e mhw ,o ((Average

OFA

e oSS 5 (Sloj (5w 3,509,

L@oMYTQ_Eléjépw.%o)fg_élwa oy
alalo ( Siia ailyy) j2Slas 5 Jlas oSl (bl
DB 5 e bl

wbllgn srosls -

Gt Los ypman ailiblyn ,olic ay Lo e slacols
20 e Mt D TNk g ol S (e S,
kil S 651 s aarlye U bl o5y
aSlale 5 (Sin ailyy) (Hloy wlhe )0 g dgd wp—ie
oolslp ,Lid glaosls aSulan azg L oo S e
Laools casog ad 518 toe o ojgo0aclw ¥ Jolsd
Ao S 6 RTl g awlbxe adlyy, Sl bl
3,90 kel Slwlrs ;0 00 (g5l <5 1o GBodIS s
S 1,8 solawl

70 95 30 9 Silow 4 by po slaesls -

Ohles Jolbt) (Bg5e- (8 lhlew 4 g o sLaosls
9 S e e 5 (Ol lon o JLitl 5 ol
g alabe iy, (Sloy slaejl )5 59530 () bew 5l (2L
S Sy slaca g8 550 5 VAT J s 5 4L
el Lol el oo (5510, wamien slo g b losls s
sl lon Jobt) (Byye-(old ollos 3,90 1FOY-
)5 Sl g8 lail g 00 (Bl VU (95 Lt
s (SIBl o He 05 5l (U e (B sl Lo
JS23) 909 5 (5 5 Sl 5 29l 55 el
S99y Lol LS, 5 Lawy s Sladl (95 a4
5 S 0500 MW 5 (SBye -~ slags)lo nlo
oS DLl Jolls g8 slonls Lo bad e sl e
5 ©9-8 Joo d(Jlw g ols ) 05 )b e Jd
J=los 5o a8 05 5 ldsie 5 Ohlew (S5 Jxe
28,5 8 eolaiwl 8,90 5 Ll

&bl 3T -

Slelod— oy g9 5l g (cabaie aalllan S il (-
P ol A el Sl 6 Ggae S 0 )8 ST L
D9y 4§ (278 Slallhae g 5 L cmlo lasil 45

1199 jgly /ogan o jlass /e s 695 ¢
2l /g o s 09, .

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

01,52 9 by gin Tyl

(s § 0983 g Aiwd £ 5l Lol aslllas .ol (60,8
LrodisS g alse s 5l oy U5 sl sas
4295 5 9 (Olo) ite 5 (sonldl Slo pite Lidee) (ol
bl oy Sl g slrosls sla Shg nlw 4
il s Sye U Ty n clmon¥T 5 anldl ,_olic

0) 2310, (9,65 g (omiS Lo Lo

basy

blga So9T 5 (cmmlidlgn polie s bLI I (o -
ol 3 =il g8 5 By - ool oy lany Sl

S alis) e 9 S e g len Sl (o) ]
18 00 e By — el s lams I il 4lale
9 Nt sLa g b Glojlw 5 (S Loty 9 35 1
8,8 8 asllas 0,50 YYAY Jlw [0 sgio oS 0
Jbw 5o et b o (Hepe ol Ghlew (Sl
Pl o e 9 S0 0)lg sl g VYT 5 TAY
004 QjLM )_M)LM 6‘)10 Jl_w iz 6L®)5) ) =0 g
wlisy e 9 S e 9 Ghlers Sloed Jlow pgo aad j5 g
&w)\)soéa_sk)l_wub‘d_o.u)‘)wblkuj‘;d&
3=l g8 g By, L8 i les Slasy aslals log s
ool Hlis ) logas ;0 VWAY Jlw calizte slacls o ]

M‘Jdu)@

Gae -l s olan Sl G oL v
YT PEERP Ut - LT TE SO

olly = J8s,S 5y lb ge3 T3l s Ll o s
2 Js—ad 51wy edate 4o (Kruskal-Wallis test)
pasanazrg bglil (ol ogd g By pem 8 ol e
oud oolaiwl Jloy asje8 3l alog o slosls (5,00 65 5
polie woylal oy ol 50 Al 158 4y p3Y o
oo lgie 4 92 glooan VT izen g 15 o oldl
Fad g Jlw ole i 59)) oy 9 (soelll olie 5 Jiius
@ ey Slass wa S (hgasie Jale (lge 4 (JLw
Sy e 5 (9,0 B 55l LAt b el )
5% Ay sla it ploie 4 (Byse- 5 5 )lem e

() JSCs) Wloas 48,5 5 a5 ) adlllas
Iy (Sogll wl, il ase; jo a5 (Slalllas (S 55k
Wwd dw 0 Glad co caiload slodl il codlw
o) 0y99 S )0 plaS ,2 45 9, S (G e (S
S o) dob o 4 bg e Jol aiws LsSloa s sl
3 dad (e Gl SO e s S (ol L
655N sl (it (8 s a0 5| 8) Loouy ¥
et o,y elas log dalllae ards lalllae oyl
&lozr 5o sl (Sl s o bso e pgs wiwd
Cl ol |y Lmoans VT 51 —alises Tobw aS e iz
Cod Sady Sldlas ol bl (e g il sloans)
an Lyl s )5 60,8 (lmoaisS gt ;b
s g Lacan¥l e s 5 g5 Slyd (o aal oo
ol ) (Jb gle; L) amsl> S5 o ol (o Lol
lroaisS [bsaie Bis Slallas oyl S5y 0 oo

Jitie by e

[ cla saiy[

G 5lo i L —) S

%ﬁ yﬂ/
Y, 1199 jls /pgan 0 lous /S juws 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

b¥A


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

5 Lo olie a5 ol )31 0 sy 5 )Lt e
lad ol o eSS wwl 0oy ol 3 o ol ce
(315 ym e csliole 53 i & 5Ly s e cish
523958 50 (S5 95b G i (e Sl 009 3T )3
oy yd gole jo (Fb (yl5me (5 oS g 005 ol
PM,  cble (ot Goizmon ol 009 5 05 5
e slaole ;o 55 4 SO, 3 CO O, NO,
clale o XeS go0gs 0o, g 009,98 olo, S caia
DV PDRCE IV [y IV PSS S5 I EPRSNE S VAP I PSP
SSapY ol podle ol oogn ols e g 5 0 o3
3l 5] S 55 he (slaoans V] allS o515 a5 el

Oizen ol WY Jlu Cgae dlw ailiw]

el sl o lay ) AU g s

PV

6

7

e oSS 5 (Sloj (5w 3,509,

olasd oy i 350 oo 0dalie 45 jshailen .ol 00l
G2 reS g ole et )8 (R NYTF) (S50 8 Gl
Sylga 10 5 @-) Hloged) (&5 Ve 0) olao jg 05 50 o
oLo)o ()_Q.: \a) Slass u—’)w kﬁj).c—s.lﬁj_ms j)_a
(b= o) G5 0) ol 535,558 5o T s eS 5 )3T

! 009
Lo s, olid ol ole asbols Sk
FAUN QY hPa o i an o Swibs ol cae s
o=l 50350 YY/FF MM 4 £IAY mM/s N8/ F°C cas,s
403 aNO2 ‘PMZS LSLQOJ.».{Y] A_A_B.Lé uoa_&)é )‘AJLA
YY/Y\ ppb YY/Fpg/m® 1, 55 4y SO, 5 CO
op i .ol VYIEY ppb g V/AY ppm O\ F/AYPPD

(aLn) Gk

6

7

(obe) e

IFAY Lo 53 sdie pteds (GB956- orll (sl slont 51 56 (D) yon 5 S50 5 @) 3l Lows ailale (reSilis 1 yloged

AR

1199 jgly /ogan o jlass /e s 695 ¢
2l /g o s 09, .

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

01,52 9 by gin Tyl

ohles) ails s ite ol Y o¥olas ool ,o 45
Joe sl Sk et (o] ) (50 g8 Ly By ,e- 8
Sy S Jom yot gl 5o (Sloj S Do S
Las ol Pressure (ase dolas
Wind speed Lo i, Temperature «cosb, ol

Humidity Lz

m el Saib ol Rainfall g ol ce o ol
o8l olie L 1 aS s o lid asllas o
03 (sSom adaly) JLad e asilyy) (o o
(peie adasl)) Cagh ) ((ugSae alasl)) jLzé Siin
Sgby caslale (o) p )0 5 (wgSe alml)) Sk s
oL Cepuw g (e atdal)) Loo (pudie alail))
o L (P<+/+0) s,loime 31 (LosSmo dlasl)
9 aS Jb s acul asly Bee- B ol les
eoalil olic
Al sla aes,0 0 gylo e maw jo By e B8
8 Gl o8 blod au ol cepm aSl am 4y U

ohlew slasy L (g lo oo alal)

s 5o cossm Sl on i hls ol (ol Gl
-8 e dlaw ol S glece,w jo aS
955 yolie o 53 @ 8lg po ko il Bl By e
|y lovmas L2 VYYIYA (6,5, L ol ey peSilis
e )d Oed S (e 551
B o L i oo 5 s oo Slalo

ohlew olass

i3l g 005 e 151 slls FANFYA 5 VSIVEV)
ad welys (g0 lB Lo w—"ﬁ‘ e Ll
o 3 3 lse slweanl e 5100 Jsuz)
(pobinns sl ) CO 4 (wg-Sas 4_1@1)) PMz'5 (Xhn
cre b (ogSae adal) PM, o asbale (o 50
el e olaws U (g,lo e adal, YI¥R-0 36

O Jgoz) wlasls 3,0
atal)) HLad Lo (o Sibe oy )0 55 D98 0)lgs 5o
(s atal ) JLis aslole asllas ;0 5 (koo
adul; (GogSae adal)) (S g (g adail)) Lo

Lo o o 9 S 0 (Yl L (P10 D) (5)l0 ne

éfgﬁ Jﬂ% 1199 3y /ogan olas /3 s 93

ul_}.:l hazo Cudlagy ole o2l Gladg jy sole solibad
ijhe.tums.ac.ir

AR

Sho oo YT polie o, dt0 slajg, jo 45 o ek i
wan ;8 ages gl .l LT aslale lawgie 51 ,5Y0
g /+#ppM 4 s 5 45 S0, s NO, colilé Lajy, 5|
Vool pg/m? o PM S clile ol g +/+0 ppm
el 009
e gy akaly s sl (el Joe A5l
oo slooan¥T 5 —wliiles ole o asble g
Se =l eSS A i Beem el phlemslas L
0,0,0) 4 ARIMA (0,0,0) ARIMA (1,0,1) Jo—s
ARIMA (0,0,0) slaJoe oz ,» ol ARIMA
alal, s, sl ARIMA (0,0,0) 5 ARIMA (0,0,0)
slag lon yme g S dlasi b 5553 Jslse loe
5 el slacdle o g Ay By e 8
boau¥T 5 oell ,olic ulps .0, ooliwl aslals
3lam) el L Ll alad o3lal 555 mles Jus 5
Y o) Jglaz 5o (Ol 5 (2l 58 5 (g ye- ol ol loy
iy AV g ) OV ol izes el cud oolo Lis
adal) et Joe dwlxe g a8, IS SV olse
ol molis Ly o 51 (80 Sgd 5 (g 5o o8 oo
e oo ol aslale wlde jo 1) lan lacanl g
M
Yt = aveyy- oAvav- Pressure (hPa)t+ \£/vfy)
Humidity (%)+ AV #YA Temperature (°C)- \YY/YAAY
Wind speed (m/s)+ a/AYas Rainfall (mm)v/va-o
- PM,_ (ug/m’)+ oiveat NO, (ppm)- Yy/vear O,
(ppm)- V#Vio- 08 CO (ppm)+ VA/FYVY SO, (ppm)+
et
M
Yt = - 0av#/vor+ #/04-¥ Pressure (hPa)+ -/-#0A
Humidity (%)- V/avYA Temperature (°C)+ Y/-¥a\
Wind speed (m/s)-\/\V-¥ Rainfall (mm)+
PM, - Va-AY NO, (ppm)+ f/AYeY O, (ppm)+

2.5

<NYYE

Yo/vAsY CO (ppm)- o/YaAY SO, (ppm)+ et


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

2 Sloj g 3,50,

o= & =R 09 o (el T o v D (979 ceen her € e g vl o 570)
=1 BWE 7w EraS o[ Ao el o oL €4
= [ T8 SEreS ov [ |E0 L0 oLty

il

s

wwelC d
e ot o
ot d
.Ja«a Calial
o, d

Ko fon

ASA

© 1840

bAAL/

NAGYEN

PARRIES

L RAIENAY

- - - TR MR

- - - “AQAYVO- \ASA/40

= = = AQL/ Vool

- - - AbAg/A- ALY/
ool oefe - ANe ] BV
AAAY/ - 43QV/+ - ASAN = LAQ/e-

260 |- Rl 0w [P N om0 (e Foy (|0 o —5€ 66> | ol e € JR#ro Q9 b

Aeooe

YAS\/VS

“AAG/-

\4eee

Aeeele

AVVAAAN-

LA/

bldd/-

ALyl

Ve defem

434/

4%AVIQ

[Ny

QUAMN -

AQ4/-

bOA-/

AVA-/e

Qb A/A-

Ad\ ]

AL/

ASAA/

ARy

VA

3040

bALS/ .

QALA/—

4AAYG/

bl

YAQQ/-

ALOAN A

Ad4+/

AV3Q/-

AAS\/.

Acd/-

YoAQ/-

49-Q/A4\~

AAL- [

*YABIVA

33AN

AAGS/

AIQA/-

AAASIVA

A434/

434+

Addb/

bhoofo—

9 oA

Gadg Jy (sole swoliliad

1199 sy /pgas o )lasis /o jaus 093

2

Ol gl bamo Ciblsgs ole ozl

ijhe.tums.ac.ir

OOY

[ 2070-9202 U0 1rrge:swnysfeunol wouy papeojumo( |


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

Ol Sed 9 U gio 1)lw

@ alale (o) )0 (Tl g Led (izren 95, YU
o 51 IS VYo ¥ g VOYYA ;b oy s L i
—l e 5 S e il ez g Ll inlS g 005
YV Jgo=z) 0l aales g0

Wb 9 B9yl phloowt ;= Jg—ad )51 (wy 2 -
ol 5l =

—or S |y el S8 S (gl @l ¥ Jyon
ad B amd oo ol By B Gllen o Jsad S
o Ladad (o oS aS o0 Gl G5l 5o ae
Solose sl 15 (3l s 5 (g yem B oo

o8l pole ([ 0 aS b o wslails 8g,e- 8
5 Sy olawi by (slotme adaly lga slaoaiVl g
0 Golo e w55 (Bgye- (8 (5 5lo 5l (U e
(o 5 S 0 Oylae ;o a Sl a g Laslaslal oo,
S pbir 5o Swlongn Jlon it glils jLad e
S5 e 9 S0 Gl (S92 St sla)lid o
O=Slee y9Sde yolie G o @ 38ls 5000l (0 2l B
S o gl ]y Slovse 2B PO 5,50 L LS
o Lad oty pe Gl L s saiS oo 65l e
F9,5m B e 9 S o Jloizl a2 ls IO capte 00

92 (o uia¥T 5 (conldl olic b By ye— oS (5lams 51 (PBL g alal) (i’ (2led Joro sl ol -Y Jour

g2 slousy¥T ol polis b
SO; CO (0] NO2 PM:s SNk Sk ee Cagb, HLad 2 - .
N ©C) Lo ~ = -
=
(ppm ) (ppm) (ppm) (ppm) (ug/m) (mm) (m/s) (0y3)  (hPa) g £ =

SJeexy

SAYD —efe90F  efeeY) deesY el e¥Y efeeNS [APE efeevY etV . .
AN A DAST A AT <IYAYA ARRN <JOY-Y <IYVVA <IFEVY ARARY < 10/VY - - -
—+[+Y0 =V/YAA ERTRINAIA —+[-YfY —+/-Y¥4 o[- ¥PY <[+ AV of+ QY =d BRI - - -
<[FEYY DARRYA </YYVYY JXRI2 +/YAQQ QAT < IFYEY cIA-YF =4 ofe e - - -
-O/YAAY YOIVALY FIAYDY -\/0-AY <N\YYE VY- ¥ Y/-vay -V/OYYA <[+ £OA 7104-¥ - - -
<[+ YAY </+af) «[-Yay AN RARTS DAL <[+ AYY AR INNY DR 4d - - -

Vo s 553l Joe slaaidgear 14
Y o) A S e (nSile Jow slaadlgema 2 gma 1-°

(5,5 o0 0l HO ame 5 b 1) diges sloosls 6,55k (yl5me a5 ol Jloil Jlakie) Jow (5,10 cme ghaws P =°
el 00zs LI e g b 3550 slo szl sl s polie o] Bas 1A 5 oles Joe g s5de cenlSl Jule s e 156 pae Jdo =

S92 o8 hlow g Jguad 51 oy S lly - JBwg ) 6 0l y4U (yg03T - Y Jgu

P lade E{EESE 9031 oyke o ol
oens v YYIVAY TN
<IYYY Y AARN P9y e d e g S ye

h 1199 by /fogan 0 jlosh /b juww 6595
- = ) i 09

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

A ol plplo 0l e a1 (gogue lad o ]
oals a3 sl lacio ( Jlow o Jaad jo (Bgye— o8 Lo
30 bogass g e Vel slags, ool sl ol 3l Ll oes
oo 5o dislad (gl 0ss cnlolam ol g Lo a S s
Sori sl st (Solal wb 3 Sleyo slapin

OV) sl acsls Jo—ad ol yo ol
a oylo ol 5l ol @gd g By e B ol e Sl o
alaly slls Loo o) loy aslale cwyp jo 45 (glasss
Ohbes Giml3¥ oz T 58,V 5 009 wsly Ly ot
S (S5 e 55 52 Al I A 355 o By e il
5o ,lad B slsylwoyle Iy Sodl ;o Les )l
el g len 0 oS > sl axid [0 g alize 3-blis
a5 g Leean VT clale poals vals Lyl o ool
=y yS Sz B 090 pdles e Slosy ialS
5059 dolo b maie ataly (o Lo g8 slasy aslals
aaly> B9 y0m 8 e 5 S pe il cazge (] alS
Jlizly (8 OMe g Olie 3o ol sles
sloles ;o B alac .ams oo Liol38l 1) T 51 b Sy
wole a5l i oo les 8l b ablie g 0l
B (5559)5 Bgre Giged g 009—ad Clad 4 g,
u.lﬂ 05_‘>44‘5|Lw) QPSOM ua_..a...au_..ll.v 6LAJ)\>
OA) 0ol oo Gisli8l oo ls (g)len atslws a5 (g0l , 80 o
B9—= Cnglio ly 8l el Lo yuals S op a4y
O—ized Se—bi o ;9,5 39,6 09> Olr el
Gayd sla JeudS oS slaws iolidl o Loy
L Gereg s =51 5 900 ot pmed 5 95 bl
Sols caled o 5 A LSt 5 95T N Syl

Pl\/lz.5 ‘é».a.b e r 3O Iy ‘_thboA.:.iY—‘ ol 5l

AN

e oSS 5 (Sloj (5w 3,509,

(88 mne maw) P lacke a5 bl 5l o)los 54>y
oS (Bem o Ohler Gl g Cond () o ol
O 45 3gei ol Bladoe (s loal ¢ /-0 ]
Sl ilin Jyc o By, elh oo oSl
S e y5 )0 az ;2010 352y (5l e gl
oad o[-0 5l ydn Jool> P jlade ( By pem S ;e
3% el e 5 S e =SSk Ol 10 5 o]

23,100 0525 (g )0 e gl Jlw calizoe Jgad
O s Syl dg 2y goat ;SS el ana g L
Wl iy o B ollan Sl
bgi 90 50 Sy an Loy 5 gl s S
oole lis b)) cddy el LSD (b’ 93]
Shless o a8 cal T ooisS Lo ol (el oo
5 b e g sl 5 Ll ad yo (e 8
Jyad e jo Lol o jlas 0529 (510 mre glds e
Dy oo 0anlio o[+ B s ;0 5,l0 goe gl o L
9 bt b9 sl O 610 (e gl aS (s sk
alasdMe (b 5 Gl Gl 5 Ll (ol
Ot 45 d9ed Gl (s es 4B jla 09 e
o sl 3)50 Jlw 53 (Bgsem B e Olie
o328l LS s 5 e imne il sl 3

by Jlaixl s & 050 ol (lsS 0 D) Jog i azs L
b Jlw e slaole ;3 e 5 S e 5 Gl YL e
Slalllas el ool ol 5 035900 eansy g98g (gl )
slass aS aes e L 35 (V) o), 3 Mohammadi
b o sloole o By B slacs lo (o g5
sl 5l it (4)58) oot 5 (2 5l) (69 (melwd) ,31 Lo
olid Galidldas acs o o an ailel oo 45 0090 L3
Y el 1als g j9) Jobo (o9 olisS g g Gl ials

oST5 9 oun¥T olye il ialilames ) g all il 55 059l

1199 jgly /ogan o jlass /e s 695 ¢
2l /g o s 09, .

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

01,52 9 by gin Tyl

ol 5yl sime bL3 | Lashit o Lovosiu¥T 045 ooVl
ol 5o azly 5o lEIL e o8 sl Lol aiala
G e g S, Jlaizl ol ce i ,iSTlos g Les J8los
03,5 Iy L2alS asly < /¥9+ o il aisly /Y)Y o
S99 Ly les uzly ya Gl B 4 (xe i
S A s azlg ¢[00V Lot ailaie o LacaV]
)08 58U i oo 5 S e 595 2 ]

OBt ©gb L (culidlen jolie (b))l Ho cales )0
s, RS b LT BLs )l 5 (B9 5o o8 sl o
ol Gt O3z 0 ey PSSyl e ) Lyl
235 bl (o Saghy 9,128 dos aiile (ol
ool oo Sl Bl (o Cughb ) a5 (5 5k 0,0 552
S8 g aS e lag Anllles 2als L g oo, ST lay
ol e 2als g Jlw 0 Jrad g9, 0 L 5 e
~o glag lon GFas @b Ll azg Lol o
Sl (s yidi 45 Sy e A (s o0 (Bg
L ployes 5 Jlow 8w slaole )5 53 (ot g b
e 45 (S lg Y elis )| ials g Lad anlisl g Leo
sl ol yod 0393 oo VT Slgo e bale i3l

Lol anlllas alox 5l g lalllas , 35T 0 a5 Lol il
Sy 5 B oald 6 )lan 45 Censl (gl o0 sanlis
565 653 gl yeie ;i o Sl (S T 51 (20
i lallas 5 5aS a8 il s s ol 5 05 ool
(shatee 5 (69,8 daxie 00 hgitke sle e Ol ]
L by bl pie 5 ol gl i 5 alazslo
o=l Ho eaiicans Jelse 5l (2L ol Jleil s o
s Ol vgSe adal) sg2g 2 8ly 50 ol adllas
2ol =il gy By em B )l Las L Laoas VT
ozl (aliso Joslge day Yool 2l Jos (251 -
0Ly 039 S 05 (S olgls bl (il
w3 9 Vb 09 L2 0> (7 (o9 Vb K B s
Lo a5 Lo by, 0,05 i (YY) cul JLub ki
ool s ams Jome ale gylol amby iy

%ﬁ yﬂ/
Y, 1199 jls /pgan 0 lous /S juws 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

AN

= 5 3 (eeiine alal)) CO 5 ((usSe alal))
Slass L s )lo gime alasly o wsSiae alal ) PM ¢ asslals
o a¥ 0 CO B8 e als By 8 o)Ly
LD )0 g dedyes G 1 ol ;53U S jhwgg s
ko 5 a8 S 13 ol 958 )3l 4 b e sl pST
hod Jaled S aSlsise 55 05500 CO, ay
JSts ol sl a0 )ls 55 (mslSgem Ly S 5 4y
Sdib oS cezge 45 Sl oslSigen (S S
S5 o B lE l pl 3 a8 (69,8 09,5 e Laay
Sl eand So e Giolasl 55 e a i Bo Ve Sl o la
SSy S g b pats S0y g Sli 950
Obis (oele DLiEoS (V) 09-d 00 w8 Loyl Do
cblags Ol bl olfuns 3l 5l Ol,d aS el ools
59 g ki lga Lol slaoo¥T 5l sl g (cogos
Sl sraws Elgil el 0ilgs o Iy slooa YT L
Slas lon 9 4y by ol cotig p e (dlage
30 Og>ge 3dre &l gPM2_5 () Weds Bg,e— I8
5 oS die Slovzmy SLaS 5 3l 5 win il
55 ol g ol jolie  Hame Jlidgo S (s e
B9, g i gl el a5 wilud
= (V) o, e g Hatami aallas ;0 (V) Sigi o
SO, sloons¥T alale - Sloo s (615 tne b3
ohid Osz ooldl ole izmen s PM, o 5 NO,
sl lon 5l (b e 9 Sro L Tk g o ey

el 009y By pem B
olis O)) o 5sa 5 Khorshid Doost aalllae gl
eSSl polie 5l Sl (B S jo 9 S pe 45 Am0 o0
S Sy g (g Simgby ;S Tas (S0l s JBla
Loo Jbla Laasgio cpp Sk, olic e o <l ol
IR 69y |y lode ks NN (e B 50 L
e gy Sl o gie ) S 5o 9 S e (e
SbasS conl SSan ¥ 0SS e il el s e g


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

Osed cwlidlgr polie dilale (Sl o (5 lo =2
— B sl lon e 5 S L (Sjls Lo LS
A.Egl)eo.\_&wu)ﬁ ‘_g)LA—‘ o)jo)o.o)lo OPSJ_Q‘HQ).C
‘_gl.mo..\...‘ﬂ 9 ‘;MJL...»‘&Q (_gl_w)...‘o‘)l.v )_<.n> O u’,‘)‘o‘r.suo
Sl srlen 5l (L e g e dlai LIy
JUETRTt I BV KPS S ¥ PO VS B WA W
9 Q)L) ;)9_>5 Lg)bgr“"‘ 0._)3].4.3 Jl_w LS 6LQJA3 )Q
S Jlw 0 Jgmad 50 595 e lhle Gl G tin
4 "“‘9"&59 ‘wa».MJ‘}Q: 6[&,».4‘).1 )_..bla 4\.‘>)§| ] 00
\.\_MJ)GA).IO.AJ LJl_‘> U_" l; QH)_QUQ Od obﬁsu)g_@
OMig R = (Gl 9 (Bl 2)lge s9ob 9 59
O Ot el jeb ot (Sley S il
Sllwg o)lg ,o Jlaie slapinnw adl)] o el
ey Sre ol 5o Wilgioe (omlitlen sla sl
olie Lo cowl gy aoecs o acil 55 Sl
Lf”bHﬁ“jﬁju‘)L“‘l—"f—Qduo“x“YTﬁw‘b‘
s ey slooil 53 By old Lo lan:

058y Gyeo (Al aiz0490)

SN i
pas BT cols ) Jols S Ol ads (B oy
Iy silwosls g baosls oy ailS o jLzasle ol d

Ailos S cole,y adlie ol o

Sloyud g Sl

35549, Olee Ly asels (LL Gl (m250) Jols atlie o
5l (ool e ol polie BLS o550, 5o (o) (5
S5y S y98 55 o )0 00l Cud S ye g (gl S5
e YAV Jls ;3 0 ) il IS i o " sgie

References

1. Rezaei Sh, Khanjani N, Mohammadi Senjedkooh S,
Darabi Fard Z. The effect of air pollution on respiratory
disease visits to the emergency department in Kerman,
Iran. Journal of Health & Development. 2015;4(4):306-

INAYS

e oSS 5 (Sloj (5w 3,509,

x> by, 9 (Generalized Linear Model) «sl
a (Generalized Additive Model) azsl oxs
390 sla bl (Gligeen Bas g 5580 (bl Ho-laie
00,5 oo Slpiiny aslllas

Ohlew 950 ;045 doo oo lid ol d s 8L 5
s 9y (i) Do olbeS Dlalllae Bg,e- 8
S dods Glallas oy p0 9 S0 0450 0 S o ccul
S g ams las |y g i ledlbl aly oo (aSlals)
s lga gl Sysslsenny! lallas 5o sl g5-o0
b —loy slooil 5l aslise Slalllas ;o 59,5 ), 3
E589 ,0 4 Cowl ;S5 o3 L0gl oolaiul 4o le g4
g slaoou¥T g ol ; olic 84,0~ I8 slogs,los
o8l olie Ll je 9 S s )0 45 5550 )0 9 ige
\.\_:‘oJJSLc.:‘)_».A5u5)_A w_:l)sl)ol) LT"“L“"@"_‘U

G dga5we Sledsl > by s G 0 anllas Q_ﬁ] as sz 5
o> b ol e L5 00 )5 o slpiioy cal oau ) ploeil gy
Ozt e slale) g Lol j0 cols (g i dlass
Uizt Goliws a5 00,5 3zl (6, w0lW e 05, F
sl 5 T ol b g,Sojlul Slgol 4y LacusyYi
el )y 5 Looai¥T (o (nisw aal) s L5 05 5 poe
D90 Cewns sy aihaie S o, o8l

=

(S 5 ARl
Sylosmme bl )l og =g 0aas lis asdllas oyl mols
san ¥l dilale ( Silo (s (90,0 0 (5,10 ire mhaus )0)
Sl s g Los wash) D5 (eelBl jolie 53 s PM
g bl mhaw ol .l By e L8 ol law Slas L

14 (in Persian).

2. Shabani Sh, Ezzatiyan V. The relation between disease
with climate elements and atmosphere  pollutants in
Isfahan. Geographical Information Quarterly (Sepehr).
2014;20(80):47-56 (in Persian).

1199 jgly /ogan o jlass /e s 695 ¢
2l /g o s 09, .

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

01,52 9 by gin Tyl

3. Falahati A, Soheili K, Nazifi M, Abbaspour S. Evalu-
ation and modeling the effect of air pollutionon health:
using artificial neural network. Iranian Journal of Epi-
demiology. 2013;9(2):39-49 (in Persian).

4. Khazaei S, Motesaddi S, Etemad K, Rashidi Y, Gheibi-
poor H, Rohani M. Evaluation of the association be-
tween air pollutants and number of cases with severe
acute respiratory syndrome recorded at emergency
medical centers in Tehran, Iran in 2013. Journal of
Health Research in Community. 2016;2(2):37-43 (in
Persian).

5. Godarzi G, Mohamadi M, Ahmadi K, Mohamadi B,
Soleimani Z, Babae A, et al. Estimation of the number
of cases of cardiovascular death, myocardial infarction
and chronic obstructive pulmonary disease (COPD)
caused by exposure to nitrogen dioxide (NO2) using
the AirQ model in the air of Ahvaz in 2009. Iranian
Journal of Health and Environment. 2013;6(1):91-102
(in Persian).

6. Khamutian R, Sharafi K, Najafi F, Shahhoseini M.
Association of air pollution and hospital admission for
cardiovascular disease: A case study in Kermanshah,
Iran. Zahedan Journal of Research Medical Sciences.
2014;16(11):43-46 (in Persian).

7. Behnamoon M, Sadeghi M, Garag Yaraghi M, Kossk
Zari M, Naghnaeiyan M, Behjati M, et al. Evaluation
of air pollution with heart failure. Research in Medi-
cine) Journal of Medical School(. 2014;38(3):152-56
(in Persian).

8. Gersh BJ, Sliwa K, Mayosi BM, Yusuf S. Novel thera-
peutic concepts the epidemic of cardiovascular disease
in the developing world: global implications. European
Heart Journal. 2010;31(6):642-48.

9. Dehghani M, Anushiravani A, Hashemi H, Shamse-
dini N. Survey on air pollution and cardiopulmonary
mortality in Shiraz from 2011 to 2012: an analytical-
descriptive study. International Journal of Preventive
Medicine. 2014;5(6):734-40 (in Persian).

10. Ashrafi K, Ahmadi Orkomi A. Atmospheric stabil-
ity analysis and its correlation with the concentration
of air pollutants: A case study of a critical air pollu-
tion episode in Tehran. Iranian Journal of Geophysics.
2014:8(3):49-61 (in Persian).

11. Khorshid Doost A, Mohamadpor K, Biorani H. The
effect of climatic elements and pollutants on myocar-
dial infarction and asthma in Sanandaj. Journal of Geo-
graphical Space. 2014;13(42):103-25 (in Persian).

12. Khanjani N, Ranadeh Kalankesh L, Mansouri F.
Air Pollution and Respiratory Deaths in Kerman, Iran

%ﬁ yﬂ/
Y, 1199 jls /pgan 0 lous /S juws 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

boy

(from 2006 till 2010). Iranian Journal of Epidiomology.
2012;8(3):58-65 (in Persian).

13. Hosseinzadeh R, Dostan R, Haghighat Ziaberi M.
Investigation of synoptic patterns affecting air pollu-
tion in Mashhad metropolis. Journal of Geography and
Regional Development. 2014;21:81-101 (in Persian).

14. Bonyadi Z, Ehrampoush MH, Ghaneian MT. Health
impact assessment of the ambient PM2.5 concentration
in Mashhad, Iran. Journal of Rafsanjan University of
Medical Sciences. 2016;15(5):389-98 (in Persian).

15. Qorbani M, Yunesian M. Study designs in air pol-
lution epidemiology. Iranian Journal of Epidemiology.
2010;5(4):44-52 (in Persian).

16. Mohammadi H, Oveisi Rad H. Study relationship
between climatic elements and pollutants on mortality
from respiratory diseases in people under 12 years in
Tehran City. Geography. 2010;3(11):33-55 (in Persian).

17. Entezari M, Moradpour S, Amiri M. Spatial distri-
bution and the impact of geographical factors on bru-
cellosis in Chaharmahal and Bakhtiari Province, Iran.
International Journal of Epidemiologic Research.
2016;3(2):98-105.

18. Jahanbakhsh S, Tadayoni M, Salmanpour R, Jah-
anbakhsh E. correlation between air temperature and
heart attack in Ahar city. Journal of Natural Geography.
2012;2(5):29-37 (in Persian).

19. Anderson JO, Thundiyil JG, Stolbach A. Clearing the
air: a review of the effects of particulate matter air pol-
lution on human health. Journal of Medical Toxicology.
2012;8(2):166-75.

20. Ha S, Hu H, Roussos-Ross D, Haidong K, Roth J,
Xu X. The effects of air pollution on adverse birth out-
comes. Environmental Research. 2014;134:198-204.

21. Hatami M, Mohammadi M, Esmaecili R. The correla-
tion between air pollution and death from cardiovas-
cular and respiratory diseases. The 8th National Con-
ference & Exhibition on Environmental Engineering;
2016 November; Tehran, Iran (in Persian).

22. Dehghani M, Darvish T, Zamanian Z. Investigation
of the correlation between climatic elements and air
pollutants in Shiraz with mortality due to respiratory
and cardiovascular diseases. The 13th National Confer-
ence on Environmental Health; 2010 November; Ker-
man, Iran (in Persian).


https://journals.tums.ac.ir/ijhe/article-1-6473-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-07 ]

£
£

AN
@ ;
£
(lAER) \"“(‘

geﬂ et (¥73
7
A

oy L

&
&

%, &
" of Environ®™®

Available online: https://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2020, Vol. 13, No. 3

0

&b

HETH AND EXVIRONMENT

Orginal Article

A time series approach to estimate the association between health effects,
climate factors and air pollution, Mashhad, Iran

Sara Manochehrneya!, Mitra Mohammadi'*, Reza Esmaceili?, Ahmad Vahdani'?
1- Department of Environmental Science, Faculty of Environmental Science, Kheradgarayn Motahar Institute of Higher Education,

Mashhad, Iran

2- Deputy of Urban Services of Mashhad Municipality, Environmental Pollutants Monitoring Center, Mashhad, Iran
3- Laboratory Experts of the General Department of Environmental Protection of North Khorasan Province, Bojnourd, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 14 October 2020

Revised: 15 December 2020
Accepted: 20 December 2020
Published: 20 December 2020

Keywords: Air pollution, Climate
elements, Cardiovascular disease,
Mortality, Time series model

*Corresponding Author:
mitramohammadi@gmail.com

Background and Objective: This study aimed to evaluate the correlation between
climatic parameters and air pollution with cardiovascular disease and its associated death
during 2014 in Mashhad by time series model.

Materials and Methods: Patient data (including outpatient and hospitalization) and
cardiovascular mortality were obtained from the emergency medical center and Ferdowsi
organization of Mashhad. Climatic parameters such as temperature, pressure, relative
humidity, wind speed, and rainfall were gathered from meteorological organization.
Air pollutants data were collected from Mashhad environmental pollutants monitoring
center for the statistical period of 2014-2015. In this study, Jenkins Box time series
model (combined model of autoregression and moving average known as ARIMA) with
significance level of 5% was used to investigate the effect of climatic parameters and air
pollution values on cardiovascular disease and daily, weekly and monthly excess mortality
rate. Then, the effect of various seasons on the total number of patients with cardiac issues
and the resulting death was investigated by Kruskal-Wallis nonparametric test.
Results: The final model for determination of monthly correlation between climatic
elements and air pollutants with the number of cardiovascular patients and its
corresponding death was found to be best fitted by ARIMA (0,0,0). The monthly
survey revealed that humidity (positive correlation), temperature (positive correlation),
wind speed (negative correlation), and PM, , (negative correlation) with average values
of 16.2471, 48.1628, 122.38, and 7.3905, respectively, had significant effects on the
number of people experiencing cardiovascular disease. However, the monthly survey of
mortality rate due to cardiovascular disease exhibited significant correlation (p < 0.05)
with pressure (positive correlation), temperature (negative correlation), and rainfall
(negative correlation) with average values of 6.5904, 1.5728, and 1.1704, respectively.
The results showed a significant difference between the numbers of patients experiencing
cardiovascular diseases in different seasons of the year with the highest recorded number
of 3778 in autumn.

Conclusion: The results suggest moderate correlation between atmospheric elements and
air pollutants with the numbers of people experiencing cardiovascular diseases in short
periods; however, in the case of long-term mortality, the correlation was strong. This study
showed that climatic elements and air pollutants effectively affect cardiovascular diseases,
while only climatic elements played a significant role in mortality. The main challenge of
the present study is that cardiovascular disease and its resulting death may be influenced
by parameters other than those considered in this study, such as multiple individual and
environmental confounding variables.
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