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ABSTRACT

Considering the importance and undeniable impact of air pollution on human
health, the purpose of this research was to investigate the effect of respiratory
pollutants on blood parameters and general health of Hormuz Petrochemical
personnel in Assalouye. In this experimental research, 60 male employees
with at least one year of work experience were randomly divided two
experimental groups of 30 people (including the personnel of Hormoz
Asalouye Petrochemical Company as the group exposed to respiratory
pollutants) and the control (personnel of the Social Security Department of
Kazeroon as the group not exposed to pollutants). In order to investigate the
effects of respiratory pollutants on changes in blood parameters, blood
samples were taken from both groups.Also, to determine the general health of
the employees, the standard questionnaire of the Goldberg general health scale
was used. Data analysis was done using independent t-test statistical method.
The results showed that the amount of white blood cells, platelets and average
platelet volume in the exposed group showed a significant difference
compared to the non-exposed group (P<0.05), but the amount of red blood
cells and hemoglobin did not differ significantly between the two
groups(P>0.05).1t was also observed that air pollution has negative effects on
mental health and in the group exposed to respiratory pollutants, it led to an
increase in physical symptoms, depression and anxiety (P<0.05). In line with
the results of this research, it can be concluded that exposure to air pollutants
significantly causes changes in hematological parameters and increase in
general health symptoms.

KEYWORDS
Respiratory pollutants, Public health, Blood parameters, Hormuz
Petrochemical, Asalouye.

© 2023, by the author(s). Published by Payame Noor University, Tehran, Iran.
This is an open access article under the CC BY 4.0 license (https://creativecommons.org/licenses/by-nc/4.0/).

https://eab.journals.pnu.ac.ir/


https://eab.journals.pnu.ac.ir/‎
https://orcid.org/0000-0001-9909-4729

VX YINE ol o,

VYN el gl

DOI: 10.30473/eab.2025.73456.1978

ool 4 5l
S Sl whhww )

o9 Ao

J ) (P90 cadbw 9 (F95 SLB il (B 2 = (i SBONYT S

okt 30 B (g g

' oo el () Bars and 3 xdd ol g0

DS

A g 22l Gimgg Ban daludl codls 5y Isn (Sl IS Byt 556 5 Connl 4 a5 L
Ol 3 D9 dglus )3 Soyn by iy (ege oMl g (St slajiell p owdiS slaory Y
Ye0g)S 93 3 (Bolai yobar () dibl Jlo o JBlus b 3je GUSHI 1505 £ (20 Baios
(o3 slooau VTl agrlye 09,5 plsisds dygls sy oy €855 Joy Jold) (oalof] (5,8
5 )15 (mosy VT dealse yf 095 plsis o g8 (elaal (el ool Js ) S8
S S5 diged 09)5 93 b il (S slayially Sl i laoay VT S sy pslaton;
JolS liae &S 0 L ol .c8)8 &g Jhis G S L;)LJ gy b osld o s eolaiuwl
GBS apalye W8 0g)S 4 Cand dgalae 09)S 1 (S e :ke 5 M (> St
AP Sgli 09)5 93y mglSgen g 50,8 JoulS (liee Sy P/00) ol (i 1)y ()l ne
09; ).) 9 .))‘.) Ls.Q.\.m ulf‘ 019) WM») » |9m 539“ 45 KW) D—\.QL.MA uyopm .(P>~/~A) w'.&)
ol oad Ollasl g (Sopdl (Slews loalis ol 4 e il glaoauYT L agalge
P GBSIE &S 08 hSend oer e ok ol ) Jeb @l bl o (P<-/-0)
2 T Gl g So5ggilen o yiell > Sl ol (g2 FbB sbos Isn slmoai YT (550

SIS slaojly

sl oy ardg ) csoges Cuds (ot sl yelly it (slaosiyY]

. & o o . e )
‘C)l)ﬁ‘ ‘OI)’@; By el o5l ‘L;.A:L.mw.i) 09)5

J;.Mo (VY
SOl a8
fdadfar@pnu.ac.ir :a.bl|,

:@lio oyl &y dliw!

ool dolidad dyglus joun cardyrh Sy oges oo g G slajll (S g e Slooa VT B (VYY) olacl oS g and b Bols tylg s ¢ gk

FAN (DI (o s>

https://eab.journals.pnu.ac.ir/


https://eab.journals.pnu.ac.ir/‎
https://orcid.org/0000-0001-9909-4729

Al (FAFN) V¥ e 050 5 olty (ol pom 0)lod emdjaw Jlo (055 (6)9ils (wlidium sole dloxo

ooy i il awelss (Yang et al, 2021) cul axls j»
9Ny 59y ym ot YA Pl (BLly) e oo
Lajldy g9y 2 ol 5l g oo s b 031 (6550
lsn (S5l ccled 3 9 25 e 51 gy sl Slas
o ) Slas g Ady o Ol Cue SYsb yd Wilei o
Iy olez )0 38 fasdes dw ol Gllls a5 b U abl ails
il e ly S50l 45 casl o0 astiie s ob
SIS o 295 l20 2,8 o cpl )3 &S 255 00 (2539
d olgwg 93,5 (o0 SS9l 3 o (o elual g ol
.(Bakolis et al., 2021) ub o Siolj8l 95 BB 5o
Syl cloailits 3oy ezl lon Soal amd o olts lillas
soul ecel ob?_ﬂ d‘?—“’ TR g.\zfuo POk \) g.)‘).‘a..a" 9
(ol L byl GialS ( afes ulus! p ue oo
oS 1y 38l cylsy o (S95) chS bailis oyl oanliie 5 oss
J|)_51 P I) (P> L)"’L““">| 9 L)|9) oM “\"‘9"@ 9 A-AS‘_;O

(Chenetal., 2024) s> ials
aibio oyl o lya S3gdl LS g cds pluo hyd Jdda
5 Laoa oW il g o slaculed 51 56 sdee jobas
5597 ST (PM2.5 g PM10) ) 5—leo <ly3 i3
2l g i il o, 8 M EluS 5 g 059 kmily
obe Nt 5 92 0ol 09 4 g ol 0)blee (slmoryY]
30345 1y G b 5 Sl Ceodls Wlige 45 Col o0
O 3l b aub ;15 .(Dobaradaran et al., 2014) .5
g oa Jitio apslus sSLYL & g s gas s ool
el (o el K9 (o i mle o (059,00
Kafaei et al., ) sosb o LaolSio Wb ol 5l ,Lis] oy
i ey by lad oste (gjluopdd ()il oz (2017
oilidl ay e LS abyly o o GE cuis G5 sl
Abdollahi ) 53,5 o Cas; b 4 laos VT 51 (o3 j ol ue
okl a3 (59l e clanlllas L (et al., 2013
w5l ol (Sagdl e 4 as etk e by
AL 2 BB jsbar plo plo b avglie 3555508160
SN ol & s 4 aag L (Saidi et al., 2014) el

.

doio

el 3 b Jluws ool 51 S 5T don (sloory¥T altues
 Sosdl cslagl g 5l Kb g bl iaio
)8 iy 3 5 1) Igp (b CueS 85 5l o ol e
aS coulgn 5L GlS 5 i len (Sagll (K> ojleas
el Al oo 008 g () aeaSl6d ()jnST (039 Jold
5 Sapse aeli Blug ol g 0392 £giio sl g 0uiiSo3]
Yang et al., ) sl o (SB mlo g Glsls S (5)5i50 s
nsS denSlgiga o Iy a (sLmor YT (5o see (2023
Vo5l S Blee S 355 SaseeST (35555 Slasges]
F S o a8 widly o aidgud sl (25954 5 O3l <0095
1550 Ll oM 69y yo (oblise il 31 Lanoa YT oyl
lg— oY (Tran et al., 2023; Badida et al.,y-v)
Olg—S ol g Gy (O (g oy | sl (S
o lgn g oan Y5l gyl 255 ladl 55 0l 3
Lo o jdo Gll g dhy oo (9 @ IS5 jud gt 5 S oo
Sl o ooy lis golad sue 5 Jxb ¢ ylgzciml jre o9 4o

.(Dominski et al., 2021)
5 03> 8 oo lalic 4 el (ol ogMe
b o i ol a3 5 Jsbo pedilie 3 J31
Cwlon ;335 g0 L mon LY &l bs 3l Jol
b ly—s oldlks (Manisalidis et al., 2020)
oo 55y 031 j oy SIS gy 4 S A ile, S
g sl ajlig Slo by Lol jortgSlh 5 Laasuls
Jre S8 el 95 An gy L oS 0ad ola ol
Seis JolS (ool ey (s5Lodlil s Sal81 g sl
soml o b el o=l 20,5 (e 003 gl o
Al-Janabi et al., ) sswn v Hlows 90, lacuwl
O Cows S9> sb Jelw (2021; Berger et al., 2020
Zhang ) ssws ol jlas (Jatecunj lacungoms
3oyl Lavosiy VT ool oMt j1 S5 (et al., 2023
Robert et al., ) sl o o jloed plwme j> IS
ods VT 130 3,90 55 SleMbl sl ¢ cslis 13 .(2016
el 6y938 9 p3Y (ogee oMl 5 (S5 byl 5
= e laa (3ol a8 cunl oaly L dasxie gl yidgh
ol Slgy oMl 5 (cogas o 4y (gomr aodes
oolwa] Lize 4y pogas oMl 3> (250 15T 5
Js83)90 (ilye b (sloal illas 5 Sl (oges ol



wolus joyp conbyyn iy soges Coodlw g G55 lagiehl (S p i sbrosy VT 1o o (i ¥¥

50 JMA—>‘ u9—")] 03y 4 Joy).o Yy LYo Jlgw ‘u;’]?u"
UH)T ob)_$ 4 109_:).9 YA LYY Jlé.w 9 L;CLQ.AD'] .))5)15
ogas oM sl sladysS plos sl 55l
aS Cowl OGS (651350 405 bgud Aiiiud 4035 ks sl
L5 i 355 o S oy st 3 5 8 o (35000
wlis wlade 4l )0 6yed 25r0mb g Abled pxio AY

sl CoMas pae [SOLES 0405 399 YL 5 oo

Bodld fuoxi 9 4 3205 (w95

Bgi el =39S 5 alsS (yga5l Lo lmodls (g2 Jlo 3 9051
45 SPSS 5 8le 5 5l odlital |y img}y slmodls .5 plo
N8 o g a5 )50 Jits =5 (g5lol o) 9 YV
Lanodly pady cpgs P<o/00 903l )l izo g .85
.us)f )])3 DJLQA.M)L))}Q

laidly

b duglie )3 dglye 09)5 )3 (95 M o8 jleme Sl
09,5 97 S dne BWB] 5390 Sk palge et 095
58 JoulS leme Slyxil g (ke (P<2/00) culs g2
Sl Sy 390 S rlge 09)5 )3 5 malSgen 5 (195
¥ o ¥ lajlages) s odnliie 09,5 93 (s (510 sixe
(P>-/-0

My Jlre Blyol 5 (ke i 54 (8) 5 (F) sloyloges
9 4tlge 095 9>y |y (I oo (6S0Le 5 095
72 e 29800 ol oS jslailon amd o (Ui dglge s
Ot S Hime D9l g 039 S Axlge 09)5 53 UnyeiSl 9
(PS'/'Q) w].) .)9%9 09; 3.)

obory Sy (soges Coodlw Cumdy I ol @l
sdaliio 45 45Slon .Cuwl o 02> L5 (V) Jodo )0 joyb
Cly 3929 09)5 93 (i ()3 (sine ol 9 391 F ke Aa2lpe
5y Slos g bl s sLal 3 45 Jis 5 (P<-/+0)
(P>+/+0) s saalie Hby gme MBI clois]

2T g calis o)l oxgll gblie )3 Slo 31,8l cod (¢lp
13355 (tlity Cupanl Sl e ) Cilies Calgr 4y S
loon YT 5l el oad aw idgh o) 0 1V 5L e
oy QUSHE (cages Ml g (Sg3 slapel)ly (i

23)5 (gw)p s )3 joyn

PRI (s 95
aS dg dye y b5 B )55 adllae pl 43 (glel Axels
2 Jol0g)S Bad i (2B e 095 93 4 (Bolad jeb
2 Jols QLS a8 wiog lon glmoany VT b agalye (om0
s 318l g3 09y 5 g aSagr dglins )3 Sepn oy
b b elatzl 5pels LSS Jols oS w25 dezlse
2 i3 Soodip VT 51 )y pslaiods B0 g0 (95
2 Jeld e (Jad slaog, S 5l (S5 Loyl
093 b ool el o)l g aysle or
S Jlas il adllas 45 29y Hlre 20 Cl! ladiges
g o35 alllas ;5 €515 can B culs) 5 dile Lo
sl (i slacsylon 392 1) i addllae Sl 295 Hlre
i (o] dil 539 LI sy ] cCopig o]
do Ml bl e (b o (B A bl i
Pom $rS 095 3l U8 3] ey i B aw ) (5398l pe
dasbcols) p,y8 adllas (o pols o8l IS a4 S5 a4 p5Y
plosl sl 23,8 JooSS adlllas p> 8,5 5 B ) (o8
aalllasd;ge o8l 09,5 9 s 5l Syjglgilen (slatolo]
sl 15 03l (g5l sl (9,3 9 €85 plosl (6 S 195
JoelS Jed 5l 93 o el 6 pS0jlusl (sl g b sy,
> el 9 S i JodlS g Bgen <5038
ol Uy g b e oS iylefl 4y (MPV) S
o2 (=] )9S Jsmamee XT-1800i Ja) 1518 Juo
dolicdun 151 gy oMb (oy 2 Sk iz ed LS
aalitis s 5 3Ll (GHQ-28) 5 plS _agos cuadlus
S5 g3l 03,5 ez 5 GHQ Logas oM g YA
el Yl cin gl Lan ] 5 oS ym 48 ol o3
sl 0dal oy Cuy g s 54 Ggal 035 ya gl I
slaailis el 03,5 4 boaye VUV Sl 4590 &
g ohlasl gl 03,5 byrpe VF U A Sl ¢ lower

1. Mean platelet volume


https://maroom.org/product-category/file/%d8%a2%d8%b2%d9%85%d9%88%d9%86%e2%80%8c%d9%87%d8%a7%db%8c-%d9%85%d8%a7%d8%b1%d9%88%d9%85/

o (FA=FN) VF T b 050 g oloxty (ol pow 0)loud oD Jlo (078 (6y9ile (wlidium; sole dloxo

a B sgelye 05,5

VWoeooo \RAR B s le 09,5

YR

Foovos

Yoouns

R

2 3590 S 09,5
derlye 186 05,5 5 aplge 09,5 53 )3 U S 4y (153 ks JoulS e g2 (g slooau VT 1LY laged
(Jho sze M3 )

a5 N F azlye 095
Boeeee ' ' B sl 095

Yoooos

v eeee

@ 2590 W 095
daelse 186 05,5 g dgzlye 09,5 93 )3 IS, SSi & 55 50,8 JslS (liee o (oued (slaoa VT 51T laged

v VEOY

\YI-AA u 4.@?‘}4 09;
VY . e
W azlyerd 098

WY

oS 902 (4l ime
“ ~» > 7

—

.

i 3y90 S 095
daelge 8 095 g darlge 09,5 93 1> U S & sl gan lire 2 oS (slaoan T 51T 15500



wolus joyp conbyyn iy soges Coodlw g G55 lagiehl (S p i sbrosy VT 1o o (i \tg

LTI
YVY.YA- + H apalye 095
Fooonne . e
W apzlye s 09,5

¥Deenne YASAY- -

g{ a

e T SRR

=z

\3 VDooovve

4

2
Devevns

x50 S 09,5

derlge 186 09,5 g derlge 09,5 93 13 (LS S 4 8 SNy line S slroa VT S1LE ldg00
(Jho sze M3 )

Vs
B agalge 09,5

Voo
VF o
W axzlge s 09,5
VY ERY
| '

) 390 S 095

aqzlye 336 095 5 dgzlye 09,5 93 10 GUSHI SSE 4y (15 (I o7 sSbe Blire 1 S Sl 1.0 13500
(S sze M3 )

o

W e (ke
>

-

—

sbro B o9l g (WSbe S sxo mhww

lgo 05,5 YIVES £ SIVY

o slaailis Rkl sd ~ ofova*
lgo 05,5 VAY + Y/V-

JESWEPRIVERS Nl o0 N
I s A7ARESIA

sl slaailis Nerle 29 JIAY-
aglge 18 05,3 YI\$ + o/oy
lgo 09,5 BIVY £ AIY-

welais] 5,Skee 3 oS! el o0 e
aglge 18 05,3 YIFA £ AA-

00l LS dpalae i 5 dgalge 09,8 93 w1y I gixe BME] (55 0dl 5 Slows slaailis (sl ol )y s



Al (FAFN) V¥ e 050 5 olty (ol pom 0)lod emdjaw Jlo (055 (6)9ils (wlidium sole dloxo

il Slalllas At o1nlitio 0955 6 3 (65 el VS
$9) = 2ye (o lge cecl aa ¥l )b clale oS ol L
Slacuegos 4o S (J9-5 sl Job g o0 jo8 J5ulS
o )3 39390 (slamod oY s Wl s  JascoCus
2 05 S\8> 9 T Sl Al b o ol (- Sae
Jie gieas i )18 56 o ly bl b g 5,8 (sl JodS
G 3 5 yoilgutnnSli6d (ot ST Wile (g pde sl
Ol 5 JSats esl g ord Jate (165 (mglSgen 4 A5 oo
h O3St Joo )3 gl 9o (Ul Conl (1500 oS 95 (g0
0y Slos o NS el el (y oo Olpuss cpl iy ials
29093 OS] gaw (LS el § 298 (cndl
295 (oS Ly (B9yem (Al ML gy Sy hal Bl o
rSee g )3 39390 (clmor¥T yisea (Padhy et al., 2009)
05 528 S el 4 ol cage Sl sla SIS0, g L
ap o dol 3Skes 5 aland oS5 0 Sy ol g
LS 4 Coled )3 g mglSgen 3y Slae g L > Sl
B9 e Gl oMo 2 e Db g (B9 o0l S
9 o8 SladodlS Mo yee S ) e i S0 Bib
O oM s 3)Sdos (S g (5ST Joo ollg5 S
93 sladsbes lsp (539l I jogas 3 o adlae g
YL gohaw b (daes 3 o5 (29,5 j o5 b ol fjgal sl
L dlie > cglSgon iz bawgio widgs 03,5 (S35 oYl
xS win Gl i3S o (S5 Sb lame 3 o Jligel i
(Lietal., 2021) c.is
2l 3 e 52 93 3l e S e dn SLaRl e
lpo (Sagl alez j] (g lmn Jolge Al oo a3 JSt5 g jligen
Sy 9 S ola (alidl .l e s cxl i o)
Sy S fyiods ounsisST & G (J do 5l i
P r—e 3 8y )8 A fely d Sliwgen 9 Sfglglen
Al Jte dya claodu¥T 5l 30 9 0yl lga (claoxy Y
L il ©jg0dy Conl (pSoo (olond (slaoa Yl g 3lase
0y Slos b oliwy > Ol pass &y 5 il Jolad S b padins o
b sgp ol (ySion idoe b ¢ JLto lpiedy g yoxia o
Flad Gl ey (ud gl el g 3gd Ol eSH
L Lacsldgw opal (claos oVl 55 inen Xgd aid
oo yolods L3lg5 oo (S 4enS163 § (ST SV glacdile
ol adlas gobs sl il s 5 Sl ite sl

S5 x9Sy
clle ool ULQ? )_..o‘).w )0 odos ul).la.'> )l LESJ 13.5 L;.)?ﬂ
9 oo Ceodlw y daxie 5 )lee il el g oau YT el
JBl Gingiy doni g b (o Sujglgilen slayiall > e
095 4 Copad d2lge 09,5 ) (193 b JoulS' (30 480D LS
ol o L |y ()b —ime OS] 5 390 5y dgalee A8
o lam (Sogll ol ot s plo ol (gbialy )3yl aalllns
9 OS5 J| (e 3 g5 oyl g o (o9l (e o)
4 |9_€a L;LQDJQY] ).51 FLERIN UL""" 9 ..\33)5 ) p 1) OUI?}?
3o 55 5 cs83mm 3115 LPMIO (3l 3, 1 5 o5l oz
S Uls, S ol Jlews clllae (Poursafa et al., 2011)
Lo soswsSe g Lad 2ol poa s (59, 5) OIS g
053 42399 b a5 0l ol (ke g5 sl lajlig Slo Lawgs
ol Gl silodll lie I3 g Gl je Sy w8 el
s sl 3 @ols (ol 5 @350 B Gl 4 e JoilS
S5 du yomie Alg5 o I 13 3¢90 slaos YT .l pols
Ol B9 5 o gl JoulS g (R85 s (el e
s il il el el oy Son boso ¥ 4 o el Sy
L Coighe 39 odimd L Mas o Do o> M (la JoulS
g (9 i ool Ay Gl casl i > Sl
priime ylad 5 ol glag)bon 4o Ml jlas ylidl el
2 == (Mohammadi et al., 2022) 545 S Jailis
gobw 9 M JodS Sl i ()3 e B3 505 (g
Chen et ) s ool (i Jlo 5 Jsb 3 sloxe PMI0 o5
ol 3l (Sagdl el gl agge p )50 adlks (al., 2008
slacdsw L das slanlgls »as b oLis 858 g9,
5 omslSgen (1alS Ly (gl i i oo (53081 o35
Padhy et ) ol Loy o duias oS sliss (133l g 50,8 JslS
loa )3 laoazy¥T ials 5 lsn Sy cllss oyl (al., 2009
J S 5 oo i (sl JpdS oDl b (4l Mo
loor Yl asle il Jholyn (Sl Lasye clagslon
i (59) )= (=05 Jslge Glyied Alg oo g 3 39290
Oz b o > Sldlsbl eel g 03 Joo (4 (Aol
9 095 o JodS (lie 45 A 03l (i ol gy
Ll 0g: oS darlge 186 09, 4y Cuas pzlye 09,5 13 (yglS gon



wolus joyp conbyyn iy soges Coodlw g G55 lagiehl (S p i sbrosy VT 1o o (i YA

9PMI0 [o)ee 3 oo Yo b (8)5)))3 (cdingfy D9 oo
Sl 0325 51551y (Ulgi ) (e clgy )b o Vb s
5 LS5 as o s S5 adllas (Newbury et al., 2019)
W33)S o (SA3; YL PMI0 e lale b bl o oS llgsgs
S 4 s (Sl SRS ol iy g5t Sl
SgpSeml plas ili 8l L lga S35 .(Oudin et al., 2016)
9 ,» (Khan et al., 2019; Liang et al., 2019) ¢l Lo, »
L 56 PM10 caeolsss sl il il 3 e ) oddiploo] aalllas
Chen ) (Slgy @Yl g (s oy ilow 4 Ml s il
AS esuie (et al., 2017; Tong et al., 2016

I Sb cldllae plo b ol duslio 5yl dddllas gl
Blgn 45 39 Sojglgilen slojasls p lgn (Sagll b
O pd bl a sl oy 8l eMw py (P Ql),;;"l.?
33l Slgy g soges Codlw 43 lon  Sogll aS ons yasuie
RS i = e clmoan YT g cunl (5o amels Calisi
g S e bl oLl sy ]y (o) el Gl
Iy (S35l oS 5 s g Sl L 350
S L el ss 0 &S cunl 5l 5 aily slofsg Cuonl
o1zl g lad s 3 Tgm (Sagll talS g jlodie Jalge
2,8 Wl (550 i dxels 01,3l

S1ey8 9 S5
Slosoo (g5 (ingiy (ol plosl ) o8 (o3l 8l oles ]

D)8 o (1908 g S5 cwslaily

&Blbe o)
D)0 059 B an g bwg z8le (5l A5 zun

References

Abdollahi, S., Raoufi, Z., & Faghiri, 1. (2013).
Contamination levels and spatial distributions of
heavy metals and PAHSs in surface sediment of Imam
Khomeini Port, Persian Gulf, Iran. Marine Pollution
Bulletin, 71(1-2), 336-345

Al-Janabi, S., Alkaim, A., Al-Janabi, E., Aljeboree, A., &
Mustafa, M. (2021). Intelligent forecaster of
concentrations (PM2. 5, PM10, NO2, CO, 03, SO2)
caused air pollution (IFCsAP). Neural Computing
and Applications, 33(21), 14199-14229.

Badida, P., Krishnamurthy, A., & Jayaprakash, J. (2023).
Meta analysis of health effects of ambient air

2 N o (Sl e 9 G O e o Gl
SN dplgo s 09)5 Ly duslio 3 9 0351 oS de2lge 09,5
5 (Y+))) oo g Poursafa audllae ol s lis 1y ()ls ze
o394 loa (clamoa VT a8 ol (L (Y+1Y) ), IKen ¢ Banerjee
15 Lol 35,1y Jla tme 5 it dlal, eSS sl 1531 L PM10
pace il ialS S5 (i e salye 05,5yl el
£y Sl 5 b g e lalllas b b o adllas Jles pn
5 ot B S)E pley e ds > o e lale wu Yl
oM g lgn (S350 oo dlaly 05l asllland ge 33l sl
b el slaatass oy fare Sl (o 4 dasle S8 (cagee
laalds 5 155 i)l ol asllles ol ol el 00
gl g 039 35y dxlge 095 )3 (S8l (e g (Slower
3y Slas 3 WS bl b ey dpalge pue 31,81 L (gyld ize
Do LSy gyl ize BMB 09,5 50 (o Clylas] 5 clois]
Sl laly (ol 2 S5 laiaghy (S b adle (ol b
Lyl g 039 55 yete o] g S5yl clalllas STl
) PM25 ko 5y, o3 g NOp cclale il 8l Ly st
oo lym Sogll a8 sy lis (Y- +) o)) en o Kim xle> S
O Ser 5 Bakolis 53,5 o (55, dl slaalis yilidl &
Lo lyo (o9l (5,0 o Gaa Nyl 08558 5 (V+1Y)
aS 390 oyl 3l (S obs ol Y13 oy dyee 1y Jlgy cuoDs
Ly NO2 s NOX PM2.5 5o (61o> YA L5 YA 58l
D5 olye (o Oloy @)Lo 5 Sy SYMS] Jlesn] ol
05ils 5 U5 5o (VYY) o) Lson 3 YaNg adllas 3 cpwispon
oy e o Iy Sgll i anli gy codls  loa Sl
S5 LS ool il g IS ot 5 305 e
OYMS (29 9 (Hds a5 (ol § (5ol o558
eland 6yl b el g (6 SB8 y «igds ¢ b 5 Sy

pollution exposure in low-and middle-income
countries. Environmental Research, 216, 114604.

Bakolis, I., Hammoud, R., Stewart, R., Beevers, S., Dajnak,
D., MacCrimmon, S. (2021). Mental health
consequences of urban air pollution: prospective
population-based longitudinal survey. Social psychiatry
and psychiatric epidemiology, 56, 1587-1599.

Banerjee, M., Siddique, S., Mukherjee, S.,
Roychoudhury, S., Das, P., & ET AL. (2012).
Hematological, immunological, and cardiovascular
changes in individuals residing in a polluted city of
India: a study in Delhi. International journal of
hygiene and environmental health, 215(3), 306-311.



A (FA=FN) VF-Y o) o5 g olomiy (b poms 0)lod odd s Jlo (225 (635l (ol ols dloro

Berger, M., Bastl, K., Bastl, M., Dirr, L., Hutter, H. P,
Moshammer, H., & Gstéttner, W. (2020). Impact of
air pollution on symptom severity during the birch,
grass and ragweed pollen period in Vienna, Austria:
Importance of O3 in 2010-2018. Environmental
pollution, 263, 114526.

Chen, J.C., & Schwartz, J. (2008). Metabolic syndrome
and inflammatory responses to long-term particulate
air pollutants. Environ Health Perspect, 116,612-617.

Chen, L., Shi, M., Li, S., Bai, ZH., & Wang, ZH. (2017).
Combined use of land use regression and BenMAP-
CE for estimating public health benefits of reducing
PM2.5 in Tianjin, ChinaAtmospheric Environment,
152, 16-23.

Chen, S., Oliva, P., & Zhang, P. (2024). Air pollution
and mental health: evidence from China. American
Economic Association, 114,423-428.

Dobaradaran, S., & Mohamadzadeh, F. (2014) Servey of
the oil and gas pollutant impacts on the human and
environment. ISMJ , 17(1), 85-98.

Dominski, F. H., Branco, J. H. L., Buonanno, G., Stabile,
L., da Silva, M. G., & Andrade, A. (2021). Effects of
air pollution on health: A mapping review of
systematic reviews and meta-analyses. Environmental
research, 201, 111487.

Kafaei, R., Tahmasbi, R., & Ravanipour, M. (2017).
Urinary arsenic, cadmium, manganese, nickel, and
vanadium levels of schoolchildren in the vicinity of
the industrialised area of Asaluyeh, Iran.
Environmental Science and Pollution Research,
24(30), 23498-23507.

Khan, A., Plana-Ripoll, O., Antonsen, S., Brandt, J.,
Geels, C., Landecker, H., et al. (2019).
Environmental pollution is associated with increased
risk of psychiatric disorders in the US and Denmark.
PLoS Biol 17:e3000353

Kim, Y., Manley, J., & Radoias, V. (2020). Air pollution
and long term mental health. Atmosphere, 11(12), 1355.

Li, M., Nabi, G., Sun, Y., Wang, Y., Wang, L., Jiang, C,
& Li, D. (2021). The effect of air pollution on
immunological, antioxidative and hematological
parameters, and body condition of Eurasian tree
sparrows. Ecotoxicology and environmental safety,
208, 111755.

Liang, Z., Xu, C., Cao, Y. (2019). The association
between short-term ambient air pollution and daily
outpatient visits for schizophrenia: a hospital-based
study. Environ Pollut, 244, 102-108.

Manisalidis, 1., Stavropoulou, E., Stavropoulos, A., &
Bezirtzoglou, E. (2020). Environmental and health
impacts of air pollution: a review. Frontiers in public
health, 8, 505570.

Mohammadi, M., & Aminsharei, F. (2022). Assessing
the health hazard of respiratory exposure to benzene
on respiratory capacity and blood parameters in a
chemical industry with a fuzzy assessmentssessing

the health hazard of respiratory exposure to benzene
on respiratory capacity and blood parameters in a
chemical industry by neural network and fuzzy neural
network. Journal of Environmental Sciences Studies,
12, 4557-4563.

Newbury, J.B., Arseneault, L., Beevers, S., Kitwiroon,
N., Roberts, S., & Pariante, C.M. (2019). Association
of air pollution exposure with psychotic experiences
during adolescence. JAMA Psychiatry, 76, 614-623.

Oudin, A., Braback, L., Astrom, D.O., Stromgren, M., &
Forsberg, B. (2016). Association  between
neighbourhood air pollution concentrations and
dispensed medication for psychiatric disorders in a
large longitudinal cohort of Swedish children and
adolescents. BMJ Open, 6, €010004

Padhy, P.K., & Padhi, B.K. (2009). Effects of biomass
combustion smoke on hematological and antioxidant
profile among children (8-13 years) in India. Inhal
Toxicol, 21, 705-711.

Poursafa, P., Kelishadi, R., Amini, A., Amini, A., Amin,
M. M., & Lahijanzadeh, M. (2011). Association of air
pollution and hematologic parameters in children and
adolescents. Jornal de pediatria, 87, 350-356.

Roberts, N.J., Patel, I.S., & Partridge, M.R. (2016). The
diagnosis of COPD in primary care; gender
differences and the role of spirometry. Respir Med,
111, 60-63.

Saidi, M., Siavashi, F., & Rahimpour, M. (2014).
Application of solid oxide fuel cell for flaregas
recovery as a nhew approach; a case study for
Asalouyeh gas processing plant, Iran. Journal of
Natural Gas Science and Engineering, 17, 13-25.

Tong, L., Li, K., & Zhou, Q. (2016). Season, sex and age
as modifiers in the association of psychosis morbidity
with air pollutants: a rising problem in a Chinese
metropolis. Sci Total Environ, 541, 928-933.

Tran, H. M., Tsai, F. J,, Lee, Y. L., Chang, J. H., Chang,
L. T., & Chang, T. Y. (2023). The impact of air
pollution on respiratory diseases in an era of climate
change: A review of the current evidence. Science of
the Total Environment, 10, 166340.

Yang, D. L., Zhang, Z. N., Liu, H., Yang, Z. Y., Liu, M.
M., & Zheng, Q. X. ( 2023). Indoor air pollution and
human ocular diseases: Associated contaminants and
underlying pathological mechanisms. Chemosphere,
311, 137037.

Yang, Z., Song, Q., Li, J., Zhang, Y., Yuan, X. C., Wang,
W., & Yu, Q. (2021). Air pollution and mental health:
the moderator effect of health behaviors. Environmental
Research Letters, 16(4), 044005.

Zhang, R. D., Chen, C., Wang, P., Fang, Y., Jiang, L. Q.,
& Fang, X. (2023). Air pollution exposure and auto-
inflammatory and autoimmune diseases of the
musculoskeletal system: a review of epidemiologic
and mechanistic evidence. Environmental
Geochemistry and Health, 45(7), 4087-4105.



