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Abstract

Background and purpose: Environmental factors can play a role in incidence, infection, and
mortality rates of Coronavirus disease (COVID-19). In this study, we performed a systematic review of
environmental factors affecting the incidence, infection, and mortality rates of COVID-19.

Materials and methods: In thisreview, articles, case studies, and official reports were searched
in electronic databases, including PubMed, Scopus, Web of Science, Google Scholar, Magiran, and
Scientific Information Database (SID) using the following keywords: COVID-19, Environmental factors,
Air pollution, Temperature and humidity, Water and wastewater, and Coronavirus. Studies on the
relationship between environmental factors affecting infection and mortality rates of COVID-19
published until July 2021 were selected. Qualitative evaluation of articles was performed using the
STROBE checklist.

Results: Out of 62 articles found 30 were reviewed. Air pollution, temperature, humidity, water,
wastewater, and waste could play a role in incidence, infection, and mortality rates of COVID-19.
Environmental control was found to be effective in preventing the spread of infection and reducing the
mortality rate of COVID-19. Improving environmental performance could be of great benefit in
preventing the spread of many diseases, particularly the COVID-19 pandemic.

Conclusion: Ensuring global environmental performance is essential to protect all countries
against COVID-19 and other public health hazards. Meanwhile, more investment in research and

development is needed.

Keywords: COVID-19, environmental factors, air pollution, temperature, humidity, water and wastewater

J Mazandaran Univ Med Sci 2021; 31 (202): 179-195 (Persian).

* Corresponding Author: Alireza Ala - Health Sciences Research Center, Addiction Institute, Student Research Committee,
Mazandaran University of Medical Sciences, Sari, Iran (E-mail: ala_alireza@yahoo.com)

179


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

O (—S B}y oo colS Hilsa_Las
(1V9-190) 1K€e0 Jw b1 Pob ojlaids @53 § (w 0)9s

jlibl po g Syo g Gigac Ul ljio p j1aS pili yhasao Jolge
Sylaiwuy jgpo aellan 55 :19-21995 (5)lay

' J9) e rexo
"ss pila sy
1.

gy Dl o>
"M Lo ule

duS>

A Al e V4= 558 (5l 1 (G e 5 S8 e 5 e Ol Ol 3 ams ol pe 100 9 il
o sie M Ol p IS 30 Jases Julge ide 3 Sllas 5 Slatunn ooy K andllas ol 3 b bl
A el V- 5 557 (6 len 1 (5L e &y

SLeMbly (65 50 Slalllan 35 3o 0ud iz SYLis S latmaw 5,0 L anlllas ool il g 9 Slg—o
Web Of Science. Scopusc PubMed _sLeMb| LgL.M\i.lL; 23 e b gomy Gl O la il 5551 Calides
Environmental factors «Covid-19 _slao 5l 5 LIS"L Scientific Information Database(SID) s Magiran Google Scholar
4w 53 Y0¥ Y 4> U Coronaviros s Water and wastewater (Temperature and humidity <Air pollution
S ) el 0t oL VA= 5 87 1 (3L e 5 S8 e 5 ighe S S0 ae (sla, ST LU
A5 plnil STROB o &8 51 o3lizal b YL

(gl clos dlga (ST Jalge 518 dh oy p in ¥r Culg 3 0l ot lin PY § gas 51 sladidly
w0 o il abls [RE VA 58 (glew 31 5L w565 a5 Ssie Ol Ol 3 LBl 5 _h Blewy 5 SB (T
&8 e 5 Coighe Sl Ol 2l 5 g e 31 (68 sl 53 e Jolse SRS g0 2 100 g g SLYLI o
SLaely (5 s 5 n e 3 5SS Ol 9 aome 5 Sles 3 50 215 S5 VA= 57 oley 2 OT 51 (56 e
el ol b 53 V4= 558 5500 53 055 4 S lay (6,5 Aen I (6 iy

VA- 5557 dblie (5l 305 Coamenr Sl lay 5287 Clablows (6l Olgm 53 ames 3 Shas 554 51 Olobol liiciunl
Gt 33 55 e GME arle o ol 03 il (55 0 (0 sm8 Zbldg Ol st sl il 55 S I Clibloe
Sy plonil ann 5

yﬁuté,gﬂq,bj Les 4‘}A 53}5.‘*‘&” J"\}; c\ﬂ—,\w}f:t_;.x_,ls 6[& bj"

doddo
Y oranslSs S Ldd sl (kS oyt JL Cildg sl g labug V- s ST 5b
Bl S 5t Ol 4 Ol 51 (SARS-CoV-2) aS pl a5 L.(DCwl 03,8 sbwl Olg> 53 050

E-mail: ala_alireza@yah00.Com  slzel 018 53, ¢ bgs p sl Dadions 57 olisl joaly (A1 pazn 5T 303 WV 20587365 Mee U ke :gianso g0
Ol sl ¢ O3l (K55 o gle olBilae Cblngy adSEs cdasms Ciligy pakige oy 8 ol )

Ol sl 013l (S sk o3¢ Sty 0dS2i1s clamn Cobligy i 05,5 5kl Y

Ol pl el Oy 5k ;.:ﬁc,lga\i.zlgu&fhulgcgu:ﬁ;s S oozl 0dSin 3 ¢ (2Bl p sle Dlid 3 e claome g pelige 53 (S il ¥

VB VB i 56 WWAUP/YO: Sl Mol S gl 6 AERAARSE Y O

€00 ALT « Pob s)laid (@53 § w0 2)93 ohsjls (i) eole sl alas 1A


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

ulilSam g lgjj isleanan

3 ok e ST 0B A5 S (5l
by V8- 5 8 g b Les o il Do) Slalllas
53 Sslize Sledbl et b b i bl ctles S
¢S 55 6l A8 e Ol Calizee Sladllas 155050
23 5t Sl V- 5 87 Uil gl g
VA=l 987 JUast s Les 5 ol Gl D1 1 s 5
gt ool 5 il S EL 0340 plal
Jolse 1,5 el O glane Calides Gbla 53 V8- 5
I sl L 5 Mg (ool (ol
M kizer e SIS L
das e 0L (6 T sla oLy asllas
s G § OWene 9 (ool bl 1487 bl
NS e VA 587 JSn ol )3 Aites 5t
VA- 558 Slalllas .0V AE Lal 5 5 555y (S fege
ol iy 5 or (aome s S ol p (e
copn 5 S sl 5, Fan S 5 5,8 30 50
L os i gt Uy (bl 53 15 V8- 58 (goluas
ey Lol Ll Pl @ ol soladl pha
ol e slal o s algs 36 Cmal 4
TS s ol 5 Sl ol (e VA= S
gﬁ,urwwuj\ﬁauﬂg\oww
wa‘u)‘}«:’4ﬂj|;ﬁ)ﬁw¢)y4fw
S5 b Uea 5Lesl s 1y clin (63,5 5 (63,18
VA-l 955 (Solew e 55 Olalllas Conl oy .t

))‘)W}:M)L:J

L o9 9 3lse
3y 93 e plii 55 e aalllan &S5 LSl anlllas
< o5 Zisie Mol Olsn 2 JE 36 Jams Jul e
L andllas ol il oo V8- 5687 (olews 51 (80 e
5635 Olallas 5o pe odd iz SV )y e
R NG WP A U R O PV
Lol G b 3l oake SYLae Ll s Lo
Pubmed sleMbl laolSil 55 soetnar b S Sl

Jol b dizd (g5lew O30S Al o 53 3131 457 Bl s
3‘}_»\};—9;_23‘&1&@‘.\_;)\436_»)&9@.&3@.&
Oeoed 53k o o Zusb ) s Wile aoes Loyl 2
b (Dl i (ilay dlpn (BB 5 OT (e
23 9l — V- 958" JWl 55 s 5 Ol o
I8 Lo 3 e Ol ol o 53 Cadies Ol
2S5 Olgea g EadT bl s N 8
et ls Olgr 53 335 S5 0 5 Solen s Jule
a0 5 5,108 o 50 0w el p ol ol 0k
om0 S e e 1 (golew Jolse ol 5o
Olsie & o2 Wlgon Ion (ST a8 s o e 03
Solez U oS 5y Jole Ol 4y a5 Zipie iU
ot Ol (MAS Jeae 2w V8- 5 S
slen (ST o LUl 5588y 53 V- S
g 4k § LRSS Gasialy e 5 S e Ol
Gl 5 g $s 53 SARS-COV-2 s sRNA
(s M5B 5315 0T e cDlalllas o3 JT Ol lecs
s 2l plis 1313 O 35 el Ol s adyl o
3 s (el e G Al g e LG
G OB s 53 O adeid 535 (O)ASL
ot JpmS 5 S laomn 5y sl sl 558 25 50
il e 5L O 18- 55 (6 den 53 (5 ke
A e olen Jsb s U sla b IS g
53 sl Sl 3l ge s Ly e ke ANV 5 S
SR 3 Ll oe V-5 S ;S wes ole b
OT Sl o b 51658 mg s Mol 5050 5 ¢ 5l
(DLLL azdls  oge i danal> o
58 e e LUl g Cota LS (glandllas s
sla eyl 5 (PN VA= 587 wg 9Ly ST (Solew e
Ay S (ol o plosl e Olags )3 1gn 5 T
o) YAYL Lgs il g,y (sles 05 9dma 55 il 58
3ol an VA o S5 B e 5 8 e 1
Ll oo 5 Cusby g by ks oS s oo Ol anllls

U e 565 e 5 ighe Ol lin 53 (cage ol

IAL 1i€oo glT 4 Pob a)lad @y § ¢ 8)93

ohdile (Aib)y eole oGl alas


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

19-33005 (s)Low

Sl Sragi 4 el d 3l Dlalles DL s
~oT (e Ll 8 e (S50 s Sl 5o
s o) Gl el o ] (Wlewy 5 DS
ol 41, PRISMA Lo » asls bl &S latnns
Jol8 e syl s 4 OYLae 39,55 Hlims .l
S50 Jases Julge 1 (S JBlio 5550 53 anllas
Solas 51 (56 e 5 5 e 5 S phe Ml Oljs
B VS

EndNote ,155le 5 5,1 T (6 st ek
shyls OYLas s (UL ¢ 55 O gmel) X7.7.1
Sladlin pomen s oL alllan 5 gee gl
Ol e olnl p mlie o L ot e (6515
o 35305 SLaslas alal ol e 5 00 S
O plhe 68 a6 SILLE VU s o esls -
R L T1= L I TR ISP
AL Laaadlas JolS" e g aalllas Ol gie oy
3 CmkS gLl e 5 5 52505 Sl
Sl ealitnl U odds Sl cladlis i ylas!
o s 98 ues $ 51 6 Y Law 5 STROBE .
151> STROBE & & 15 plonl € b,
10 ol b SVl il o ¥ ST Ll L o2 TYY
S S o PRV PE Y g S P PICH g W
3y OV s )y p i Y Culg )3 0l gt
(srbie) o g Slodalin SV ¢ 5l I o
(S 5 gtals =3, 50) low 5 (K54S

L4l
wn ol 93 0dd i ime ae ¥ gy, anlllae -l
Slalllas Sl guast bl Lol .ol 0l plonl
S9N Jisu Jlgz 43 ol Jhagh 4 edd 55
S (Wlamg 5 NBb - T aoes Lol 5l gn
(ol 0l aalllan 5509 487 SVl j5 .ol ol
ST 5 (Dl V+) Cusby g les o(Wlia 1Y) 1sa S5 T

Llodd vy s (e 8) OMSG

«Magiran Google Scholar \Web Of Science Scopus
LIS L Scientific Information Database (SID)
Environmental factors (Waste «Covid-19 slas 5l
humidity Temperature  and (Air  pollution
JsL=s 5 Coronaviros (Water and wastewater
GV N LY ST 51 a5 5 OT )b
SIS Sladbens A2 S5l gar S et & g0
6oL sl iy Cad ad sl (g et zb
Jolse 4 by o OleDMbl 5 aosls anfllae ol Dlalas
o 388 e 5 s Mol Ol g HME 36 s
oldal g aslyl CL;J,TC_M, I, COVID-19 ;I b
23 e ol b S a0y 5T 1y aslllas
anlan Al 5 5,05 atlie VoAY ()5S de LaolKL
s alas VY + i gl ads e 534S s
O 4l VPO s S5 S Dol D39 (641 ST
ks ol Sy s el gladlse oe
S 4S8 Ll sy p i VIV 0uSs ol
54 o e FY 5 S ol Jlis 100
SR 3, adlie ¥ Colg 55 A Kud

0 o)l Oyl 4l) Lws S

G ELEPEERESE S 3 (-
PublMed. Web of Science, Sc-

enceDirect, Scopus and google
scholar (z=1082)

S, S

{ [G:T1T) J,!u.»,\;.ut.;uey“s.] o

[uﬂa"", #53 4> x sla il TV e ]

[ (0% 17) glg aaila b OV G J

Ayl Slallas 5555 Jol o sl sl 1) 0ol Dl gl

11€e0 ALT « Pob a)laids (@53 § 1 2)93

ohsdjls Sib) eole alSiily alas 1AP


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

ulilSam g lgjj isleanan

Uil 48T et 0l 3L el 5 (glandlles
il L e 13 ke 53 031 aSe e ) Lai
Sl Ol e et 5 V8=t 5557 55050 51 (Sekunys F/O
3l 3 Gt desn YL L 8 055 25 sladenST s
031 g e Bl ol e VA 5 S Sl
Tsb 53 S she Ol (g 55 (BB ) sbay Ll 5 as
L e s o6 osba (ST s (i ) 05
iz 31903 5 of ot aibaie mlas 53 e 5 S5
LS)L“':f).|L5—‘:UJ-:‘3gJ‘t{r:&“"“b\:‘;)‘ S ol e
o5 .008wa NO2 5 PMasPMogo asyls Uy S
4 n SOz i pmn 53 Do iy 5 ke ol S 8 8
B 3 S B sk e Vs S e Sl
Vs S 6,8 wer p st s JB ST e ST
o) e g Sl e Olade 4 5L 5,0
R len (ST 8 dalyh 4D (13,03 ¢ 4o 50
ol ol &51,1Y 0 leis dj.xe-ﬁ\i—v\.u;@,:

Cosby s leo
3K BBV, S bl e b
S C ol i oals OLis (glaalllaa 45 .(Fr (YQ)
DS ) VA 5 S 55050 sldad Ll oo Lo 2ol 53)
ootk Cugby i e ys (slaadllae Hs (FYOY)das
R e e 53 VA y S sl 5 JUSH O e
Corsby o S1aS ol osls 0L 0T s 5 ot
Vs S e glad iy L Les 5 G las
Loyl odss caml slay 528 Lo s e a0kl
ol S5 5 4 el bos 5 Gllae ugby 53l
S el slaml (S e adaly SO 5 e
sl Rl ) ol a5 ST Sl s
oSS 40 Ol 5 5lgr sLa ole Oy L b,
VAl 5587 3 pe slias j2alS 4 mte Loy ( Jladt
(s 3ot Lillgy 03 S I (sl 05

(¥ gl e

oo ST
S Sl osls Qi H5iS pdkim 5 Lol Slallles
3y s LIV 58 (olay 5 15 (ST o
e g S Y/ 51 xaS s s 3dee 1,3 L)l
VA- 567 55050 4 Sl ool Jolse 51 S (PMas)
oo o 53 xS eV SIS oy ST )
ol et V-0l 968 (s ;3 VY il 3l LPMos ke
LK ol odoeze VLI 53 ad gl andllas 55 cpiman (F)3 s
V- 565 e 568 e LPMas o5 sl 0 0ls 0L
Sl oS As esls 0L Tl cosdhe 4 .0M)31s b3 |
Ol 053 Skl 21551 Eel (PM) Ty )5 Glae
ot JUE1 Ap3 0 0L &7 02 55 o SARS-CoV-2
LBl e Gl a G b 51 s S 1560k Jol s
ol 8l Sl 035 T blis j3 ST g
GLa s 5T S § 457 s oo OLES 5 (0Dl oo
(el MAsS CS > G 7 U ulls o Ssie
0 L s 5 b e (S T8 ol o - s
ssbaa b iisie 4 ba) sl gl I L
(B35 B L T Sl len LA | s 8
adllas 53 .00 SSS V-5 S 4 Sdd 4
O3 e LS| s Coda L 457 (2020) Zhu et al
OLs As plonil o 45 VY 53NO2 5PMio (PMes
PO SR W DN fHPERUW PREPHE
Lo 5 4 G s 4810 NO2 5 PMio 5 PMgs
Ol Lde 3,0se il Ao s #/4F 5 V/VE Y/YF
Ol 03 45 ol e VA=l 5 S (golaw ol AL
OLES odseze VLI 45 (2020) Xiao WU andlas c,u
S a3 S o 5 I3 ol
3B a5 68 0 5 5 shos3 A Sl 3 LPMzs o
eSO s (Ol 03 5 0l an V4= 5587
oo g 5 BB 5sb 4 05525 STl (65 5 055 2
ol e VA= 55751 (86 S e L Cmar (S5 L

(!

AR 1io0 obT « PoP sylaib (@S § (0 2)93

ohdile (Aib)y eole oGl alas


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

19-33005 (s)Low

\ﬂ—%);tﬁﬁ‘ﬁ;;)TﬂMiﬁwy\é N osled Jous

&r ] Sl 258 I ey 5

) ol o an Vo555 30 Al 31 ke 55 o 80ke 53 035 5 (g™} (53 5 031 13 ol s S sl ST cpdal, Ok Travaglio M et al.,
2020

o) 53t LU 5 S a5 8 a b (PM25) fas S /0§ S Jas 5o o 25 oot SV 53V a5 8 a s1in (ST o me g3 35 S5 sy odowza VU Wu, Xetal,
2020.

) Y g - SR E N N PO WP Sl Glaes sl s Slaanos 5 Jas sla 5S4 b o g D> [Ny Walegzsoetal..

(4] Lif,5 3 SARS-COV-20l cile o 3L ColaY e & Slan 33 53 g sl S s 329655 olbl amlio s Jus 5T 0k$ Van Doremalen Netal,,

55SARS-COV-1 wlie 23T 5550 g 25

™) 2l Vs S Skt 51y E3 0T 5 e 3 (385 sl stz
(09) preas o FausS GV Ol 1 S Jole o5 0 e 4 b Ul o 53 5o T (Vb bae

ssia S N s ailae 0T
(YF) IS SN S Dy i s 4 e ysb w1 (Sa T

(¥0)  ,PM25 sNOp o e Lo e i abad s s s bablie ol 3 8 ) g0 el
sls 2l AN Ter9) TXOA 5 (8 A TINY olabs) Aol 748) ds s YA

(OF) Vg a1 3l 53 04 (5 oy ot 2 HIVPM25 W o o 5 e 3 53 5 3
FYRRoeN

V) b oPMIO alilals sy Lol Iyn (o)1 518058 5 (26 5 & o el

e LU s 3 58S o J

(YA) s S (5,5 wan 5 B AT U S IT o 0 35 5

Vs 51 A6 e 565 0 g ooly Vel dgn So T alaie s yups Sl BrandtEBetal,,
2020
SARS-COV-2 S ol I g slows Jole 158 39T 05 o LT Ui Conticini EEB et al,,
feils U Jad 2020
Sl Moty 87 (Sl S 6 5556 0SS g 4 1yn (S TLT wdl Dutheil Fetal.,
2020
a3 I s e 1n (ST 5 5me 53 Suis Glai gld il e sl ul e Beloconi, Aetal,,
sl ol 53 V8587 a2
e 353 DS (6 g ot 5 e 55 3 b1 (ST LU Sl Bowe, Betal.,
Yo 2021
OS5 1pn ST Ny S 5l 36 s 0 o ORST Khan, Y. A..,
2021
Vs e 5 o ey Ja 1y (SagT e 5 oo 87 S S5 e Ho, C.Cetal,
Uk s Veneto ; Lombardy ,s 2021

0 53,8 Slu am 307 p3aids¥r ol § sl
Glandlas 55 ALy oo 31 8 Blo )3 Ve )3 4ids
3 V- S HLasl ) 3,50 &S Sl 0l 0305 O
Ao )3 00 Cusby 53l S Sl x5 Y Lawgte sles
Slos als j3 3 )l ge sldas o 5 s Sl sl zo
35 53 Kslo o y3 YA B 51 5 slo a3 )3 Y9 Lams i
QJIJ;-@-JLMC.?-MJ:%\SOOc,{}la)wj.»u
a1 V= S O e o i YL b, 5 YL
Olallas 51 S s . (V)das o 28 g5 JB Ol
VA= 558 Ll 5 Les 5 by o (L)l s
ol Ol 558 35530 Cpl 53 ol Jlin i ol
N e G}“‘f(’f«'ﬂ:’“ﬁé’“‘v\w;“f
L Ulg oo bes oS das o QLS 1y (sal 53 Dlallas
DAL S5 VA-g S 5 28 ol S s 3T
oo d bl 53 (age A Laoes (o sk,
4S das o Sl Okl e tals syl Of s
PEE NSRS VS S NES R JU Y
Sled (il Lo o WY 51 i baome i Susby o7
o Jsb e (LF (Sle w55 ¥) 5YL laes
a5 8 L y3 gl s has Olas (gl ol s 5t

S 45 Sl (Sea V-5 S (ol 4 S

Los 3l (glos gutos 457 Sl 0313 35 Solalllan S el
V-5 sl gl e 4 oS )l s s Cusb
ol 83 0L 5 (ol andllas 53 .l Cnlie
V-5 S (6, S e oS S o S 51 bl S ol
5T Inl oyl glaole I 55 liles S 4 25
sbas Ules g 5lay 5 oS Tushy b s oS gl
31,8 5l a3 0-1Y (glos (503 goen 0T ¢ jols
2 S FUY o ol Sush, &5 (FA-0Y)°F
AR LT aalllae (0PI S Lol 1y 0 8 S
:\deﬂu 4> 53 F glos ;3 SARS-CoV-2 & sls ol
[P UL {1 PO [ O P ¥ X PGSO [ NV PR WO
)5 55 o I e g s 03l 8 Sl amys Ve b
V=58 WSl s 5 4 Vb by 5 YL e
Jlos 5 a5 o V) das o 2l g5 BB Ol
e Somman 03,58 o> s s e
(P=+/+FY) VA= 5,8 JUast b o> eyl ol e
Gl ime Sad o Corsby U Ll sls OLES
S s ps siledd e Ol (r)(P =+ /14A) Cils

4_?)3\"\/):)'))\’4{‘.5\;6:3\.»4?)3\’\’ BEBTERM

11€e0 ALT « Pob a)laids (@53 9 1 2)93

ohsdjls ¢Sibjy eolc alSiily alas 1AKE


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

ulilSam g lgjj isleanan

S 2L L oM e 5 b I NS o s
b aslsl ooyl sy iS5 e 93 badd 5 5o
Gladls 50y bas oaslen b Il g b 1 pl ol
S4slaT T 55 SARSCOV-2 ) sl .(0Y)3 55 (635
93 el OT ide s odae 1S5 S Olinman
13 (1458 iy Sl (Sl 2T s 7 gl 5287
Sl Gate b 5 Ol A g g Jol e 4l
S oy 5iS 55 (WS Sl lis La us g
e Lo s 03 G 3 6l ST 4kl e
S S g sl Ol a Ll 0T g (s
SUOT glabasa 55 o5 )8 bk, WCOV
Sl s la g s Ug,S oL )3 5,08 e
ata (Y 53) (o LA L aS Az (s
OF)L 5 oo
S5 e Mg 5 (o DT ol (IS5 b
Clabloes (VA= 5 8 dler 1) s (5lay 655 0
s 5 63l Glacy s gdous 4o a5 L. (00) LS
b 4 VA5 S sl sl (S 6 S
Ol (ol 43 5 1 5 4 55 3 90 Olgmm ol o 3
Olgea WBE) OMSL 5y (oo (65 sonds) 42 0 5

S aan Golew o e 5 b5l 6l 0 5B (o5l

Ol 55 o |y Ol (gl 5 DT (F) 5l m ol
c@fjﬁjsuia\féhg;wl:w C’l)d\j&ﬁib‘-
I 4 i Lol S Dl 3 52y 2l slos o
Ol U Cwbw O Ol s Il oo
= Cosby g les (B daled 4odls (FY)3 55 (g,

.C;.w‘a.k..: 43‘)“‘ a)La.ff-: J}J}-)D—-\{');Cx_&

by T
et ST T el a5 i OT 55 CoVs e
(s OB el y3 ST (S codbadias T
13 (S (o adieds NS (Ol ylaw S
355 ¢ JT 3l g0 oS’ S sheds o3l 5 5 e o
PSSl e 5 S ST lgmnsE 515 S
23 i Slysls an il g Alo) 5 ) g B ma 5o
(V515 55 OBl 5 OT 5 ws s edsledly
52T 6be Lo 53 0 ST (gl 15 o
JUb e Ol s il 530 5 COVS (5,8 Ll il g5 oo
La s es U, (FRPML,IES 30 s s 55l
ol K on Jlmd 8 5355 el M50 8B T s
S A S o ST 53 350 0 el 3140 45T das o OLES
G 48 355 0 LS L0V )uiS Eliblous LOT

VA58 § 3ol gy 5 les (2B Al 5 4Dl osled Jgur

& s s bl S I e
(P aryn ¥ daoen (o (6 15 s ol a3 (505 0 058 ) Jan ol gy 5 s (sles Vo 87 s s S o3k adae DB e Jib s lamn by sl T 6T Chen,L.DI.,
2020

ol 20300, 39y i s oy 3 Sl

(1) S Dk 3 52l slosf5 BLiJSARS-COV-2 (51531 iy Comesr o575 5 0ol slos

348 (61 O i b Sl SV e e 3 JMsl o 5130 4 aite Sl
) a3 o A g5 BB Ol 41518 S I e YU gy VL les

0F) ol Soan s oy LU P/ VA 5y it Soesan bz 1)y 87 JUis)
35 s VU (5los b (5l 557U el 3 cpoly (lan b (gl 5558750 U esS e IS5l (P=o /N W) tls

(P 14y 8 Sl 5o 5 o oo (P g 1S gy 2085 e I3 g 5 53 o 0

Al odalia
() Al sV ey S 2 aE 0l S e, Ll e s

FF) 1y 30 op s (Gl s 3 0T > ) 505 oo (sl s 4 oy 55158 5 (o by a0
315 0L Gllan Sy 53k o b i L5118 s 57l 4213 V5 75050 b st

(f0) 33k el gy slas S das o A1 V8 oS ST B LTS 4 g5 5158 58 5 s
L)l u‘)g“‘ ol N5 S S B L s i

(¥%) 315 o sSonn daly B 3T 3 Vs 587y i b b Sy s oo (S0 U 3T 53 V8o 587 15 (6l il AISTL s o it gn sl (s 36 oy

U 5 s b g o575 5 2 s psle anle oyl B b5y T Smith, T Petal,

SARS-CoV-2 2021

I 5 s S gt s Cubydes o B ey 20 Haque,S.Eetal,
2020

Mo U8 g g i agydes S T MozumztéezrlSIetal.,

Moy S ooy damn o G sy A Kumar Ve et al.,

2020

-y 8 b Lo 5 0Ll S o5 o B e Shao Wetal.,
2020

Sl ol Vs S (6,8 e 5 il Sl ol (Sirer Jo s s Kumar G etal.,
2020

(e ka

€t byl o STV g S Ul 108 kS 5 ibla sl LT e LN, Shaoweietal,

Adekunle, I Aetal.,

=

IAO 1100 9UT « Pob ayladds (@53 § w 3)93

ohdile (Aib)y eole oGl alas


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

19-33005 (s)Low

o3l il sl e dlisw 5 5 5 0 51 J3
BB s T i dal sl oM OA a3 o ) AL
Ll 0 S ¥ ojles Jgudr 53 V4= 587§ s
Loy

L Ls e OYecbilony Cad 53 getac mb
Qd_bg.\_.wu_,,_u;g.;)iswubég,gtj@f
a5 b S el B Slidio 55 anm g 4 b
VA=l 58 ol b Jad e (S5 (labilnny et
s 4ty o plonil Dlalllas 1 5 el Ol 4
(e b )yl Klemy Calien ¢ 531 A 5.2
ED)AS o sl 1y (Jases o3 sla SIS

sl sladl Gl ;S5 slacsslay § o oS0
b e a8l sdelas Hgbay Sleys ST el
LAl o il (S blany Sy pite )3 4 )
OT a0, Sl 5t 351G 35,8 Blad Sloss
Ll o COVID-19 jlas &K L6905 55 (5 -5 sl

02 &l Sllos (gledie 5 Lo blos 5T (53,
L ks e sla il 5 s b oslasl ¢ v OIS
Sl 5 o Do Uy S s s dlad slai sie
Ml sl .l LOKWIWBE i eslizal L
S5 Pl it e &S SARS-COV-2 Ll
Sl 5 gt o) & Ll 5 e &S Sl Lok
585l (09)AS ¢SS Cadl Ol ol 4
ool o3 eslinul S LB (WBE) oLl o e
axlbs gl wle 5,5 Ol e 4 1) SARS-CoV-2
(V305 Cmaz 33 sy 38 s s 5K sy
N 558 (ol 5L Sl 5 g0 Sl J8 o
30y mas ol YOV sl s o Lilul Olii>s
G 5 (L3S Iy Lyl ONSL (slad sa
lasb o o IT 03U 5l 51 a8 5ls ol ol Kaa s WU
Fot s S o 2l OGB4 g 5 JB o
e g5l g8 as e Rl os e b )
5ol le3T lasbons Ol 40 Y gome &7 ks

\ﬂ—.\i); Cﬁﬂgwu) UTJ@.X.&‘}.D 4NN ool Jou

& $5 i Calal S I8 e 5
) 0395 i 0933 UG 13 e i 53 oMb 3SARS-COV-2 sl (oS Ui Ahmed etal.,
2020
o) A et 5 o Sl e G 0 DBl T ol 55 0 (0T e LI OLBL N LSS gl s Lodder W, de Roda Husman AM.,
2020
®) R ITICHIN 7S PO0 Y =3 \ < INY PYCH BRI I ) 5 3,32 SARS-COV-2 i Lo Jl s 13 g2 Cin OB 450 the Medemaet al.,
4553 2020
©A) Do odboals jasets b Ja 514 Vg oS it 351 pn b DS 53 g9 gl 25 G grlols O Gl ks Sy hmi Sl Wuetal,
S 2020
*V) 9296 25 18 L6 S 05 JPCR Ugaos Ji5 Sl L SARS-COV-2 asnis s RNA ) s bl 5 42 B Sl gl p 450 Kol Wuetal,
35V 5 BB gt sl YO I e 53 ol s A 5 g0 il 0 el SbYT Lol 66, 13N 05 Lisd JSARS-CoV-2 2020
35 ) b RT-gPCR
) ol o e 3,5 i «RNASARS-COV-2 ol 15 o5 & s (o 055 s RNA L o5l ol o ,RT-QPCR 2, flaslisd Sl Nemudryiet al.,

- e . 2020
5t IS 51l (il T by pothe bl ol Oy 1S 508 a-liae o 5 0 Bozeman e 53 035,VF Sk eyss o L SARS-COV-2 .y,
;;»;mtw@);w,,_,t,;.xo)uékxgs,ﬂigg\,;wg Ukle Ul
®Y) 55 katn o 53885 gm B ot LS 53 (055 sty 3l 5305 3RT-QPCR 2 5,LSARS-COV-2 6555 oS v yajps  auilp Wurtzer et al.,
- - 2020
L Ul (rleA 35e-) ot 03,28 sy ) |3 g s i 3 NS Gl ad i ek (65T acr o S sla
(e WV 3l a3 53 adai 305 93) 35 Yo Yo Joys TV G ujled aalllas o
) s €303 93 0l 4dods S sla go 3 SARS-COV-2 o5, s RNA cutali Y0¥ e fosTAFE )l )Y JSARS-COV-2 ¢ 55 ol Ll Randazzo etal.,
- 2020
SARS-COV-2 asuis (0 31) ia all Oy 5la 6305 dad 5 (650 0A I V) Ctaa gl OB 6l w25 5l g 56 ey (53955 Dy ST (5l 500
S Canar OS5 5 s adgl astla Ol 4 V8- oy S sl ady) o) e s OS5 Murcia aiaw s 5,5
3505 Coeal
o) e ot (65T e S3hin IS 6500 5 53 ot gl ) (S5 05 e 5057 5 VS 50 DSBSl s SV e LysT 558 o HSB smiejlss Ul LaRosaetal.,
e - 2020
35 QUBISARS-COV-2 jlots 5 5550 ool 51 o 50 5 6T oo 5 Dk
(¥F) dhad ol 4hal Ol (5l 4305 487 Jom kit it ot DS (ol 505 PCR s s Ukl 00k 53 LS 415 4 a0k adeal g ol sla el Ul Rimoldi et al.,
Loy e ) 2020

11€e0 ALT « Pob a)laids (@53 § 1 2)93

ohsdjls ¢Sibj eole alSiily alas 7.X%


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

ulilSam g lgjj isleanan

sladsly 51 VL b L (PMes) Gee D13
L aS glaalllan 5 .ol ol an YAy 35S O llaals
ol plnil (6,8 aon o S5 sl oo s
Vo il -8 L PM2s(1.9ug/m3) ool )3 ol 8 5 4
N3 5 ol jad Ol yless 53 OAd (6 s Sl (cds s
SIS ioeen PMas 53 = sl L (g0 50 450
ol ot (o s S5l ) Oy s s
by Ul 5 0 VA= 558 oS 0T 1LY YRl
sldzel 53 1) tame Cdlws 5 355 Jitia La o 5T
SYob Ui 4 e s ST (bl a0l
Lo s S JT Sl JTTas 48 o 6 olew Scke
(03) ot ko 031 ePMio 5PMas) 525 )3 Lo 5
SV Olje 4 15 e (NO2) STl (65 055 25
S aan slew Sus s SARS-COV-2 g5 ,Lis!
WIS ¢SS (COVID-19) g, 5L S (6skes
Ole L1sa 53NO2 HLazl das oo 0L Dladosd S
V)3,0s Coie LLS N0 5 S e 98 e 5 Ml
Slaojlil 53150 53 3 50 Blae D153 oS ol 00
O3 Jeele Ol e 4 Al 5 0 PM1g g PM25,PMo s
23 8,5 8 B 55 il wdls 2B ey b S
oiSTo3 T Gla8 il b pl s Sl opl (ST e
(NO2) 355 5 ST (65 «(03) O3 dle 1 5a
«(VOCs) 4l 5 T LS 5 «(CO) oy, S deuS 550
S o b 5 (PAHS) gladl> wir lone slap 55508
odaline 05 53T 5§ Cmaz 5 (sla i OS5
SISl 5 D)3 7 g Dl s Che 4 (VO-A)3 55 o0
o= sla | L (SYnergism) a5 o b (ol 531 o
U b Cany 5 INe) 5 SaisT 5 pslinS)
5 o SIS 5 4 e s3T G IS, W 5
T o Jshwirgys laslslo 5ol iml oled 4 T
e 5 O (el (el (b e 4 DL
(2l S s s ns slaliste plp 5o Oljm Caslis
i SLalighe 5 a5 5 o 4 ol Ll oo

Olallae s ol glacd iy (AV-A s 2ol 5801,

g a3l o S| (AL Llawy 0 S YIF 4135,
Sleds Wy S abilony Ol .6V)AS S 5
S ke g 5 Ok ley ¢ Gloys- zildg ST
a5 o3l 5 d51s o0 VA- 5 S Ol Oleys &
Sl ML Uil g o adilony ol 1 5 .ol (Go 5 9
0L adlllas & uls . uiL SARS-COV-2 & yie
V-l 58 Jlazs| jae Jgb) aela VY 506 &S 5ls
slaasls ey t’e.s P 6J}T@"- 95 (Lases s
3728 et S Gl aids B Sl 5 03T
Nl g o
z s 635 = SARS-COV-2 0.k o Ol
Ol 48 Sl jgy am U Iagds Sty 5 Coen
Gal Canl S VA= 558 Ol jlay L5155 5o das o
FOLBL i pie b8 sl a5 UsS eans
Solen Jo 4 Calies sl g 5o C8LSL Gla o5
ol Jlez| 01,80 Slolia 5 Liloks (5 520 S 4an
03 Blowy Sy ks Az 3L 5L S0 4 VA S
TN PR BRSO FPY P UE SN Jr PSPy
Lo 5 oy S5l o 5 S5l Ul et Ol 5o
ija.uwuﬁ.fgd_x.u.;;@w\, o3 4T 51 3!
e T30 3500 oSy nle sy (5,8 e
Sobaz g fat (VOCaul Sl osladl (3 oy
Cbliz g Sl eslizal il el VA-y 5 S
Sl Sy s pile ol ods $SCule e (535
Sl Slass S ,m 53 0k oslanl (PPE) (65 5 bl
Cosie 4 e Wl Vo5 S p sl Sl (6,8 e
SLasbilomy T )36 Ty s (V1) 55 oiiane o8
S o SN WS gy Uil 4 g
33 Joe g by e law (oo Dy e lae st

(VY)M)@&AK‘)JJﬂ)MJJL«f)db)

z .
o s S5 S5 sl o 5 4
L;\;.A;JJJT)'\LSJ?Y\_:C}L\{&L&); ;43)'

AV 1iSe0 olT « Pob ojladds (@53 § w 2)9

ohdile (Aib)y eole oGl alas


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

19-33005 (s)Low

Sla syl it sy 5 55 4 (glaslas 55.09)5 10
el 3 Vs 87 50 1sn LS Jalsey (ol s
S 500 YL Cbale a8 Cul ol 03l Ol LAl
GYL gles ST S 3 el b ule &K o S
JUisl S ol e g 568 5 158 25 015
Slalllas ) 53 . OV)As S 1, Lg,S vy s
Solos s e JLi! 4 3L, b AP Caleses
S e 5 0dls B &gy Ak e 35050 5 V8-S
o> NOz 5PMio L 1y ST VU = glaw b e 5
el Lo 0 5l o s g1 sa 4l gy Low g0
3 Us,S s ssmsedaled o 5T bl
SOT I o e (gl g bl (sl 0ds T NS
N30 3525 03T SdalaT OTL OS5 b
SARS-COV-2 Ll (gl s LSl o)l
AL ad gl oias )it (e &S5 Olsie 4 WIS o0
Cigie LS 5 Olaj a4 as o Hlliin p3 50 4 &S
AL sl 53 05kss s LT 5 A8 a1y ¢ 0l
Loiolon 6l e op e S OT st b3l
ol Qg s 53 Cmmam 3 ST y5 S sae
s s LS L T i o e e
Sl st Ol cul rj\( Jds e amisyls
S ole LS 55 S L 0T el 5l Ol
SN G b 5V)s 5 plnilel b ol S ks
ST 4 SARS-COV-2 v 5 Jlaz! jlizl s
Sl Cole Jdosan g5 (V)10 225 (ebaws
el Jghice lags, sl ol 5o Caglae 5 (o see
505 ol e a1y (6L ol e (MBS 5 OT
by el T OT ks JolS™ 5 Shes 51 Oliabel
23 Cmmez 1 Cbblos 5 V4=l 58 L ablie ol o
S .l (§5 9,0 0508 Sildg Ol ple il
ONSB dex 1 Jases slasila, ,3SARS-CoV-2
RNA 55 5 .0Vl sl a il gl OT 4
05 ST Sl adsl lia 6§ ONSB 53 s

Z_}:—:‘)"LSJ:?}—L?LS‘J—H)QMEJSHM

Lol VT & 8™ Jlsn ol (b L a3 e (glapslSs
Slas VT 4™ das o OLES 358 o 0305 S 58
s (S5 Dl S sl | b Ll 0 Gl ol 51 50
4> (Polymorphism) r_m:.éuﬁug_b, slaoi L Wi
Al ol g gl Olgdl 5 1S ST (la s
Glaigr s dms s 1on ST 4, a1, b iSTs
Ghosp tle 855 5 b ) Glde ey
S Aile ol b slagis p b g bl
Jl 5 S e 4y A5 o ST S oL
Slalle APV IS ¢SSV 5 S (6 S aes
2319 (ST 28 ke 3leOs 6l 5 b
Wl 534V S s (5l b

sy ol ABile3T 5 G35 smedal Slallas
JUist 5 00k 05 o dasme glos L3 01y as oS
Slllas 5 5 (PN 0disb 1y by ,S e s
Lalilos ;87 CaiST 1, By S pwg g 5 bos o bLG)
L Les iz ST ecplply ol 55000 S (6,8 s
(Jﬂdigwuga.uaw\«-.\i,;dw s
L5 sl axils J 28 Sl @ 6 5 A e 5 L
J.;u;:_f(;,.um;t?u»ﬂﬂd;;,\lp(@y
pe S ERR = BN P C’L’ o) By O
ORI by 52851 53 V58 5 (S Sl
(FAARs e 5 1) 18 sla 8

Sl 5148 ol o ol 0L (gl andllan
b on 23158 Sl )3 | e glm (sl
SalS Ao 33 HIAF V- 9 S g g sreme Sl
! s o) b Slallas K ile (L s
L= 558 BLo,l o3 0e o7 das oo 0L 35 anlllas
Ll opl dle Calisee g 53 olpn 5 T Do
S 0,5 b 53 b5 S s 5 g b
Ly i L3l Lo e Sy 5 Lo 0 Se
33 5l andllas a)ls e Sae dlaly Wy 5T 55 V8-S
L;)L»TLL:S)@AW.}&;_UEJSA\A ol W 5T

Lo 2T 55 V4=l 58 Gy 5 4glsn (oot b ()13 gne

11€e0 ALT « Pob a)laids (@53 g 1 2)93

ohsjls i)y eole alSisly alas AN


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

ulilSam g lgjj isleanan

(S aan I b 55 Ll Gl o3 S sl 2blig
& S ey Sl 1y alite DL Caliies (gla 5287
V) esls Lol bl (sl o delo sl
S ey s g b bl pe D50 53 1S
B e 53 Olgr 3L Jlazsl V8- 5 7w gom )3
3,8 0 I o Sl 5 s Jame 5
2 s Jolse T 258 s 015 o0 0L 2

Solot 51 (3 e 5 S5 e 5 S s (e Ol s
058 U am Shccul JIIE 568058 Saes
OT &S 1 31 Ol 5550 53 jitme 5 B Sl
3dme Slallbe s el s ylis 559 oles 4 Julse
5l ooy Ol 4y (Jamme Jalse L V-5 87 L
eSS aome Joalse I8 305 (ol 53 2
Slgig V-5 IS 5 (6 Sy slacly o 7 s
Vel Las Jildl b wg g dS ol 4 dm 5 Ll ol
Los il L o pd o Jsd b 3,8 5l a5
s ST a5h 0 565 68 s ps s B Ll
— S Solen DS & e 2 b g el Do) 50
OT 31 56 e 565 0 (il el 505 S ¢SSV
2 UsS s s Sl Bl 5 N6 55 5
S 2T sl LIS o oo O e ol D 50
G a5 s s OT i 5 o
5 3 Oliebl 1038 ¢SS V-G 555 (6 bew
o s 5 Sl 5 el T OT adas 5, Shes
23 Comex Sl Cbbloes 9 14- 5 57 L ablis (gl Loy

S| 5Sewlpns
L Obsle (S pple o8 iils 53 anlas ol
3+ IRMAZUMS.REC.1400.9238 3M =4S
S psle Dlados S e Sl 85 15y g
(g rils Olidond aznS 5l e 5 2lzel
o se o8l (5557 b 5 Sl p o iglaa

3yl 1y ol Rk 5 S5 ol Okl Sa

5 o 55 0 (O)das e Ol 0T )5 SARS-CoV-2
p s VA= 557 b (5, aen b Lad o (glacsle
Ll gladese 25 2 S et sl Slid ol
ol (6l JLES 53 ebew sl T 5 LS
Sl by (S ooy 5 (S5 Glablony
55l Sla it od SaeSdS -5 8 @ 00T
o5 o Sy SelagleT 5055 ayles (LG
Ol g Aol oSS 5 el b3 T (sl lo3T
Lol an V458 L bas o (S ol
Lt NV S el e Ol e
L5 sobes Jolse Jom ozl adkilorny ol 155
Slaflo (o p ol roran s oo 153 b
st Gblis 3 pateie Cade b (S sbe AL
osls 1,3 15 slacSule L;”Tc,,f &l Ol les
by slaans 53 ol Sste Gadklany opl 54
SN B e anS mhaw 5 os gy s &Y 55 (K53
Ghyls aS Sis glaadl) Jlaw 53 LOT 0515 1 3
S S3l oS G phedd sl gn (el b A By
ol S seT QLSS b 5 Colg 53 5 L o el
L B sad o 83 (n 08 (S jy sl Ol &
2315 ol ol 38 65l 00 1eSS lad sloms
g (S 5 o pgay g o) L o8Ca L 5T
Ll Jlaw 53 LOT Osls 513 51 81 LOT ¢ jaws
VW Sde o 0, 8 sl a3 VYY) gl s ( a3
L Sl @5l @ a5 LADLS 05 zul 4ids
sl Al L agrlse po plarly ol Ol i
o pbe 5 508 e Lile (6,4 Dlads V- S
23 e B U Al Dlles 53 5oi 4 5L Llewy
g OB &l Sate Glagslay ¢ a0 Seals
o pde slag sl ol (.LAJ Sl (gl d
Sl oS L s 48T 2ilg Gl o gladileny
sl os 3L V- 5 S f s pb s Gl
ke Jodll) 5ws WHO & -y s sV 5

IAQ  11€00 gliT ¢ Pop a)las @Sy § ¢ 8)9s

ohdile (Aib)y eole oGl alas


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

19-33005 (s)Low

References

1.

Das A, Ghosh S, Das K, Basu T, Dutta I, Das
M. Living environment matters: Unravelling
the spatial clustering of COVID-19 hotspots
in Kolkata megacity, India. Sustain Cities
Soc 2021; 65: 102577.

. Eslami H, Jalili M. The role of environmental

factors to transmission of SARS-CoV-2
(COVID-19). AMB Express 2020; 10(1): 92.

. Copat C, Cristaldi A, Fiore M, Grasso A,

Zuccarello P, Santo Signorelli S, et al. The
role of air pollution (PM and NO2) in
COVID-19 spread and lethality: a systematic
review. Environ Res 2020; 110129.

. Travaglio M, Yu Y, Popovic R, Selley L,

Leal NS, Martins LM. Links between air
pollution and COVID-19 in England.
Environ Pollut 2021; 268: 115859.

. Mohapatra S, Menon NG, Mohapatra G,

Pisharody L, Pattnaik A, Menon NG, et al.
The novel SARS-CoV-2 pandemic: Possible
environmental  transmission,  detection,
persistence and fate during wastewater and
water treatment. Sci Total Environ 2021;

765: 142746.

. Kumar M, Patel AK, Shah AV, Raval J,

Rajpara N, Joshi M, et al. First proof of the
capability of wastewater surveillance for
COVID-19 in India through detection of
genetic material of SARS-CoV-2. Sci Total
Environ 2020; 746: 141326.

. Nikolaenko D. SARS-CoV-2 and the water

environment: discovery of the pathogen in the
sample dated March 12, 2019 in Barcelona

and its interpretation. Environ Epidemiol 2020.

. Yu H, Sun X, Solvang WD, Zhao X. Reverse

logistics network design for effective
management of medical waste in epidemic

outbreaks: Insights from the coronavirus

10.

11.

12.

13.

14.

15.

16.

disease 2019 (COVID-19) outbreak in Wuhan
(China). Int J Environ Res Public Health
2020; 17(5): 1770.

. Li AY, Hannah TC, Durbin JR, Dreher N,

McAuley FM, Marayati NF, et al.
Multivariate analysis of black race and
environmental temperature on COVID-19 in
the US. Am J Med Sci 2020; 360(4): 348-356.
Ma Y, Zhao VY, Liu J, He X, Wang B, Fu S,
et al. Effects of temperature variation and
humidity on the death of COVID-19 in
Wauhan, China. Sci Total Environ 2020; 724:
138226.

de Leon-Martinez LD, de la Vega LDL,
Palacios-Ramirez A, Rodriguez-Aguilar M,
Flores-Ramirez R. Critical review of social,
environmental and health risk factors in the
Mexican indigenous population and their
capacity to respond to the COVID-19. Sci
Total Environ 2020; 733: 139357.

Sarkar A, Chouhan P. COVID-19: District
level vulnerability assessment in India. Clin
Epidemiol Glob Health 2021; 9: 204-215.
Wu X, Nethery RC, Sabath BM, Braun D,
Dominici F. Exposure to air pollution and
COVID-19 mortality in the United States.
medRxiv 2020; 7.

Setti L, Passarini F, De Gennaro G, Barbieri
P, Perrone MG, Borelli M, et al. SARS-Cov-
2RNA found on particulate matter of
Bergamo in Northern Italy: first evidence.
Environ Res 2020; 188: 109754.

Brandt EB, Beck AF, Mersha TB. Air
pollution, racial disparities, and COVID-19
mortality. J Allergy Clin Immunol 2020;
146(1): 61-63.

Cnticini E, Frediani B, Caro D. Can

atmospheric pollution be considered a co-

11€o0 ALT « Pob a)laids (@53 § (1 2)93

ohsjls i)y eole alSisl alas 190


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

ulilSam g lgjj isleanan

17.

18.

19.

20.

21.

22.

23.

24.

25.

factor in extremely high level of SARS-CoV-
2 lethality in Northern Italy? Environ Pollut
2020; 261: 114465.

Dutheil F, Baker JS, Navel V. COVID-19 as
a factor influencing air pollution? Environ
Pollut 2020; 263: 114466.

Xie J, Zhu Y. Association between ambient
temperature and COVID-19 infection in 122
cities from China. Sci Total Environ 2020;
724:138201.

Dettori M, Pittaluga P, Busonera G, Gugliotta
C, Azara A, Piana A, et al. Environmental
risks perception among citizens living near
industrial plants: a cross-sectional study. Int J
Environ Res Public Health 2020; 17(13):
4870.

Ho C-C, Hung S-C, Ho W-C. Effects of
short- and long-term exposure to atmospheric
pollution on COVID-19 risk and fatality:
analysis of the first epidemic wave in northern
Italy. Environ Res 2021; 199: 111293.

Wax RS, Christian MD.
recommendations for critical care and

Practical

anesthesiology teams caring for novel
coronavirus (2019-nCoV) patients. Can J
Anaesth 2020; 67(5): 568-576.

Van Doremalen N, Bushmaker T, Morris
DH, Holbrook MG, Gamble A, Williamson
BN, et al. Aerosol and surface stability of
SARS-CoV-2 as compared with SARS-CoV-1.
N Engl J Med 2020; 382(16): 1564-1567.
Brandt EB, Beck AF, Mersha TB. Air
pollution, racial disparities, and COVID-19
mortality. J Allergy Clin Immunol 2020;
141(6): 61-63.

Dutheil F, Baker JS, Navel V. COVID-19 as
a factor influencing air pollution? Environ
Pollut 2020; 263: 114466.

Beloconi A, Probst-Hensch NM, Vounatsou

P. Spatio-temporal modelling of changes in

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

air pollution exposure associated to the
COVID-19 lockdown measures across Europe.
Sci Total Environ 2021; 787: 147607.

Bowe B, Xie Y, Gibson AK, Cai M, van
Donkelaar A, Martin RV, et al. Ambient fine
particulate matter air pollution and the risk of
hospitalization among COVID-19 positive
individuals: Cohort study. Environ Int 2021;
154: 9.

Khan YA. Risk of mortality due to COVID-
19 and air pollution in Pakistan. Environ Sci
Pollut Res Int 2021; 1-10.

Ho CC, Hung SCE, Ho WC. Effects of short-
and long-term exposure to atmospheric
pollution on COVID-19 risk and fatality:
analysis of the first epidemic wave in
northern Italy. Environ Res 2021; 199: 11293.
Vickers NJ. Animal communication: when
i’m calling you, will you answer too? Curr
Biol 2017; 27(14): R713-R715.

Tobias A, Molina T. Is temperature reducing
the transmission of COVID-19? Environ Res
2020; 186: 109553.

Mandal CC, Panwar MS. Can the summer
temperatures reduce COVID-19 cases? Public
health 2020; 185: 72-79.

Rabaan AA, Al-Ahmed SH, Haque S, Sah R,
Tiwari R, Malik YS, et al. SARS-CoV-2,
SARS-CoV, and MERS-COV: a comparative
overview. Infez Med 2020; 28(2): 174-184.
Luo W, Majumder M, Liu D, Pairier C,
Mandl K, Lipsitch M, et al. The role of
absolute humidity on transmission rates of
the COVID-19 outbreak. Medrexiv 2020.
Shokouhi M, Miralles-Wilhelm F, Anthony
Amoroso M. Temperature humidity, and
latitude analysis to predict potential spread
and seasonality for COVID-19. 2020; 679364.
Bashir MF, Ma B, Komal B, Bashir MA, Tan

D, Bashir M. Correlation between climate

19 1oo ALY« Pob sylaib (@S § (w0 2)93

ohdile (Aib)y eole oGl alas


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

19-33005 (s)Low

36.

37.

38.

39.

40.

41.

42,

43.

indicators and COVID-19 pandemic in New
York, USA. Sci Total Environ 2020; 728:
138835.

Mozumder M, Amin MSA, Uddin MR,
Talukder MJ. Coronavirus COVID-19 outbreak
and control: effect of temperature, relative
humidity, and lockdown implementation.
Arch Pédiatr 2021; 28(2): 111-116.

Haque SE, Rahman M. Association between
temperature, humidity, and COVID-19
outbreaks in Bangladesh. Environ Sci Policy
2020; 114: 253-255.

Kumar V, Singh SB, Singh S. COVID-19:
Environment concern and impact of Indian
medicinal system. J Environ Chem Eng
2020; 8(5): 104144.

Askari SG, Khatbasreh M, Ehrampoush MH,
Sheikhha MH, Eslami H, Taghavi M, et al.
The relationship between environmental
exposures and hormonal abnormalities in
pregnant women: An epidemiological study
in Yazd, Iran. Women Birth 2018; 31(3):
e204-e209.

Chen LD. Effects of ambient temperature and
humidity on droplet lifetime - A perspective
of exhalation sneeze droplets with COVID-
19 virus transmission. Int J Hyg Environ
Health 2020; 229: 113568.

Smith TP, Flaxman S, Gallinat AS, Kinosian
SP, Stemkovski M, Unwin HJT, et al.
Temperature and population density influence
SARS-CoV-2 transmission in the absence of
nonpharmaceutical interventions. Proc Natl
Acad Sci USA 2021; 118(25): €2019284118.
Kumar V, Singh SB, Singh S. COVID-19:
Environment concern and impact of Indian
medicinal system. J Environ Chem Eng 2020;
8(5): 104144,

Shao W, Xie J, Zhu Y. Mediation by human

mobility of the association between temperature

44,

45.

46.

47.

48.

49,

50.

51.

52.

and COVID-19 transmission rate. Environ
Res 2021; 194: 110608.

Kumar G, Kumar RR. A correlation study
between meteorological parameters and
COVID-19 pandemic in Mumbai, India.
Diabetes Metab Syndr 2020; 14(6): 1735-1742.
Lin S, Wei D, Sun Y, Chen K, Yang L, Liu
B, et al. Region-specific air pollutants and
meteorological parameters influence COVID-
19: A study from mainland China. Ecotoxicol
Environ Saf 2020; 204: 111035.

Adekunle 1A, Tella SA, Oyesiku KO, Oseni
10. Spatio-temporal analysis of meteorological
factors in abating the spread of COVID-19 in
Africa. Heliyon 2020; 6(8): e04749.

Zazooli M-A, Hashempour Y. A Review of
the Stability of Coronaviruses in Different
Environments. J Mazandaran Univ Med Sci
2021; 31(195): 141-155 (Persian).

Rzezutka A, Cook N. Survival of human
enteric viruses in the environment and food.
FEMS Microbiol Rev 2004; 28(4): 441-453.
Howie R, Alfa M, Coombs K. Survival of
enveloped and non-enveloped viruses on
surfaces compared with other micro-organisms
and impact of suboptimal disinfectant exposure.
J Hosp Infect 2008; 69(4): 368-376.

Gundy PM, Gerba CP, Pepper IL. Survival of
coronaviruses in water and wastewater. Food
Environ Virol 2009; 1(1): 10-14.

Casanova L, Rutala WA, Weber DJ, Sobsey
MD. Survival of surrogate coronaviruses in
water. Water Res 2009; 43(7): 1893-1898.
Garcia-Avila F, Valdiviezo-Gonzales L,
Cadme-Galabay M, Gutiérrez-Ortega H,
Altamirano-Cérdenas L, Zhindon-Arévalo C,
et al. Considerations on water quality and the
use of chlorine in times of SARS-CoV-2
(COVID-19) pandemic in the community.

Case Studies in Chemical and Environmental

11€o0 ALT « Pob a)laids (@53 § (1 2)93

ohsdjls i) eole alSiily alas 19


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

ulilSam g lgjj isleanan

53.

54.

55.

56.

57.

58.

59.

60.

Engineering 2020; 2: 100049.

Langone M, Petta L, Cellamare C, Ferraris M,
Guzzinati R, Mattioli D, et al. SARS-CoV-2
in water services: presence and impacts.
Environ Pollut 2021; 268: 115806.

Weiss SR, Navas-Martin S. Coronavirus
pathogenesis and the emerging pathogen
severe acute respiratory syndrome coronavirus.
Microbiol Mol Biol Rev 2005; 69(4): 635-664.
Lodder W, de Roda Husman AM. SARS-
CoV-2 in wastewater: potential health risk,
but also data source. Lancet Gastroenterol
Hepatol 2020; 5(6): 533-534.

Nemudryi A, Nemudraia A, Wiegand T, Surya
K, Buyukyoruk M, Cicha C, et al. Temporal
detection and phylogenetic assessment of
SARS-CoV-2 in municipal wastewater. Cell
Rep Med 2020; 1(6): 100098.

La Rosa G, laconelli M, Mancini P, Ferraro
GB, Veneri C, Bonadonna L, et al. First
detection of SARS-CoV-2 in untreated
wastewaters in Italy. Sci Total Environ 2020;
736: 139652.

Wu F, Xiao A, Zhang J, Moniz K, Endo N,
Armas F, et al. SARS-CoV-2 titers in
wastewater foreshadow dynamics and clinical
presentation of new COVID-19 cases.
Medrxiv 2020: 06.

Ahmed W, Angel N, Edson J, Bibby K,
Bivins A, O'Brien JW, et al. First confirmed
detection of SARS-CoV-2 in untreated
wastewater in Australia: a proof of concept
for the wastewater surveillance of COVID-19
in the community. Sci Total Environ 2020;
728: 138764.

Medema G, Heijnen L, Elsinga G, Italiaander
Presence of SARS-

Coronavirus-2 RNA in sewage and correlation

R, Brouwer A.

with reported COVID-19 prevalence in the

61.

62.

63.

64.

65.

66.

67.

68.

early stage of the epidemic in the Netherlands.
Sci Total Environ 2020; 7(7): 511-516.

Wu F, Zhang J, Xiao A, Gu X, Lee WL,
Armas F, et al. SARS-CoV-2 titers in
wastewater are higher than expected from
clinically confirmed cases. Msystems 2020;
5(4): e00614-620.

Wurtzer S, Waldman P, Ferrier-Rembert A,
Frenois-Veyrat G, Mouchel J-M, Boni M, et
al. Several forms of SARS-CoV-2 RNA can
be detected in wastewaters: implication for
wastewater-based epidemiology and risk
assessment. Water Res 2021; 198: 117183.
Randazzo W, Truchado P, Cuevas-Ferrando
E, Simén P, Allende A, Sanchez G. SARS-
CoV-2 RNA in wastewater anticipated
COVID-19 occurrence in a low prevalence
area. Water Res 2020; 181: 115942,

Rimoldi SG, Stefani F, Gigantiello A, Polesello
S, Comandatore F, Mileto D, et al. Presence
and infectivity of SARS-CoV-2 virus in
wastewaters and rivers. Sci Total Environ
2020; 744: 140911.

Schanes K, Dobernig K, Gozet B. Food waste
matters-A systematic review of household
food waste practices and their policy
implications. Journal of Cleaner Production
2018; 182: 978-991.

Ramteke S, Sahu BL. Novel coronavirus disease
2019 (COVID-19) pandemic: considerations
for the biomedical waste sector in India. Case
Studies in Chemical and Environmental
Engineering 2020; 2: 100029.

Bank AD. Managing infectious medical waste
during the COVID-19 pandemic. 2020.
Nghiem LD, Morgan B, Donner E, Short MD.
The COVID-19 pandemic: considerations for
the waste and wastewater services sector.
Case Studies in Chemical and Environmental
Engineering 2020; 1: 100006.

190 1i€e0 olT . PoP ojlad (@53 § (w 8)9s

ohdile (Aib)y eole oGl alas


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

19-33005 (s)Low

69.

70.

71.

72.

73.

74.

75.

76.

Chin A, Chu J, Perera M, Hui K, Yen H-L,
Chan M, et al. Stability of SARS-CoV-2 in
different environmental conditions. Lancet
Microbe 2020; 1(1): e10

Qu G, Li X, Hu L, Jiang G. An imperative need
for research on the role of environmental
factors in transmission of novel coronavirus
(COVID-19). Environ Sci Technol 2020;
54(7): 3730-3732.

Rhee S-W. Management of used personal
protective equipment and wastes related to
COVID-19 in South Korea. Waste Manag
Res 2020; 38(8): 820-824.

Das AK, Islam MN, Billah MM, Sarker A.
COVID-19 pandemic and healthcare solid
waste management strategy-A mini-review.
Sci Total Environ 2021; 778: 146220.

Zoran MA, Savastru RS, Savastru DM, Tautan
MN, Baschir LA, Tenciu DV. Exploring the
linkage between seasonality of environmental
factors and COVID-19 waves in Madrid,
Spain. Process Saf Environ Prot Process Saf
Environ 2021; 152: 583-600.

Linares C, Culqui D, Belda F, L6pez-Bueno
JA, Luna Y, Sanchez-Martinez G, et al.
Impact of environmental factors and Sahara
dust intrusions on incidence and severity of
COVID-19 disease in Spain. Effect in the
first and second pandemic waves. Environ
Sci Pollut Res Int 2021; 28(37): 51948-51960.
Penache MC, Zoran M, editors. Temporal
patterns of surface ozone levels in relation with
radon (?22Rn) and air quality. Proceedings of
the 10" Jubilee International Conference of
the Balkan Physical Union. 2018 Aug 6-30
Sofia, Bulgaria: AIP Conf Proc; 2018.
Penache MC, Zoran M, (eds). Seasonal trends
of surface carbon monoxide concentrations in
relation with air quality. Proceedings of the

10" Jubilee International Conference of the

77.

78.

79.

80.

81.

82.

83.

84.

Balkan Physical Union. AIP Conference
Proceedings 2075 (1): 130007; 2018 Aug 6—
30 Sofia, Bulgaria: AIP Conf Proc; 2018.

Li Y, Huang X, Yu I, Wong T, Qian H. Role
of air distribution in SARS transmission
during the largest nosocomial outbreak in
Hong Kong. Indoor Air 2005; 15(2): 83-95.
Li X, Ma Y, Wang Y, Liu N, Hong Y.
Temporal and spatial analyses of particulate
matter (PM10 and PM2. 5) and its
relationship with meteorological parameters
over an urban city in northeast China. Atmos
Res 2017; 198: 185-193.

Wu C, Chen X, Cai Y, Zhou X, Xu S, Huang
H, et al. Risk factors associated with acute
respiratory distress syndrome and death in
patients with coronavirus disease 2019
pneumonia in Wuhan, China. JAMA Intern
Med 2020; 180(7): 934-943.

Zoran M, Savastru D, Tautan M, Baschir L.
Use of satellite data for land surface radiative
parameters retrieval of Bucharest metropolitan
zone. J Optoelectron Adv Mater 2019; 21(7-8):
470-483.

Martelletti L, Martelletti P. Air pollution and
the novel Covid-19 disease: a putative disease
risk factor. SN comprehensive Clinical
Medicine 2020; 2(4): 383-387.

Cohen J, Kupferschmidt K. Countries test
tactics in ‘war’against COVID-19. Science
2020; 367(6484): 1287-1288.

Romano S, Perrone M, Becagli S, Pietrogrande
M, Russo M, Caricato R, et al. Ecotoxicity,
genotoxicity, and oxidative potential tests of
atmospheric PM10 particles. Atmos Environ
2020; 221: 117085.

Bakadia BM, Boni BOO, Ahmed AAQ,
Yang G. The impact of oxidative stress damage
induced by the environmental stressors on
COVID-19. Life Sci 2021; 264: 118653.

11€e0 ALT « Pob a)laids (@53 § 1 2)93

ohsdjls ¢Sibjy eole alSiils alas 191


https://jmums.mazums.ac.ir/article-1-16923-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

ulilSam g lgjj isleanan

85. Liu X, Huang J, Li C, Zhao Y, Wang D,
Huang Z, et al. The role of seasonality in the
spread of COVID-19 pandemic. Environ Res
2021; 195: 110874.

86. Coccia M. Effects of the spread of COVID-

19 on public health of polluted cities: results
of the first wave for explaining the deja vu in
the second wave of COVID-19 pandemic and
epidemics of future vital agents. Environ Sci
Pollut Res Int 2021; 28(15): 19147-19154.

190 100 LT« Pob a)laid «@y § w0 2)93

ohdile (Aib)y eole oGl alas


https://jmums.mazums.ac.ir/article-1-16923-fa.html
http://www.tcpdf.org

