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ABSTRACT

Background and Purpose: Increased waste production during patient
treatment emerges as a serious issue following infectious disease outbreaks.
The current study aimed to investigate the effect of the COVID-19 outbreak on
medical waste production in Mashhad, Iran.

Materials and Methods: In this study, 4 referral (R) and 2 non-referral (NR)
hospitals were examined. The quantity and quality of waste produced before
(2018-2019) and during COVID-19 (2019-2020) were extracted from hospital
records and noted in standard medical waste management checklists. Also,
the number of hospital visits due to COVID-19 was determined and entered
into the study by referring to the Treatment Deputy of Mashhad University of
Medical Sciences.

Results: The results showed that the mean waste production was 449.50 +
49.45 kg/day and 436.04 + 107.55 kg/day in 2018-2019 (before COVID-19) and
2019-2020 (during the outbreak) in R,, respectively, 3000.26 + 227.46 kg/day
and 3279.72 £153.00in R, 544.53 £ 107.10 kg/day and 666.32 + 156.68 in R,
and 476.72 + 15.96 kg/day and 635.41 + 54.88 kg/day in R,. Also, the mean
waste production was 219.6 +36.90 and 199.06 + 49.58 kg/day in NR and 112.1
+29.55 kg/day and 108.8+59.1 kg/day in NR, before and during COVID-19,
respectively. Field surveys showed that despite the increased amount of
waste production, all waste management stages, such as collection, transfer,
and disposal, are being implemented in accordance with the guidelines.
Conclusion: The results of this study showed that the medical waste production
rate is related to the prevalence of diseases. Considering the importance of
medical waste management, it requires careful and correct application of
national and international guidelines.

Keywords: Healthcare waste, pandemic, COVID-19, waste management

P> Citation: Davoudi M, Voloudi Z, Jafarian T, Robat Jezi A, Fuladi Z, Jafarian
M, Nourbakhsh S. Investigating the effect of the outbreak of COVID-19 on
the waste produced in hospitals of Mashhad University of Medical Sciences.
Iranian Journal of Research in Environmental Health. Autumn 2023; 9(3): 299-308.



‘slbaum )lﬁge gL odww 45’ 93 &l&ug 9 Covid-19 G )lﬂg@ &5& }3‘ Wy

a5y Pohs OLRAINS (oo uzxi

o..L..S.,

Slosuls b s exis iy wles aglon gyed Jlis & b Jilas 51 (K Ba 5 ine)
odd adgs (K Klowy 2 COVIA-19 (Glows fouids il oy addllan cpl Sl Gl Gloys
FEW IV ISVIVISTY

L axs)S L5 andlhe g0 Ly e Oliw)los ¥ g Ly Oliwjlos ¥ anlllae ool )5 :la gy g Slge
oS K Gl slonns oo 3lulinl lacund Kol eslitul 5 oad s Oledbl I oslizal
Sl ge (1¥49) (S dad 0hgs 43 5 (1FAA) by ()l £ 5l Gy s 3ug5 Blown S
Lo T g (Siijy pole olfisls 0lays cigles 4 axzlio b rizen 88 15 Julo
A8 Jlo s By wlow 4 M Ohlews 0ais8” (ipd Glaokunlen 4 OB A8 anzl,eslans b
238 adlbe 3)ly 5 iy aws gl

Golowr Eoud 51 ) WAL )5 55 @ wilows JS adgs Olyaa ols Olis anllbe s laassly
¥Fa/0- £ Fa/F0 kg/day b nhe R, Jlds oliloss 55 (9,8 lows b o) F4 Jlo 53 5 Gy S
£10F/ - ¥ /ve 2 YYV/ESkg/day bl R, U3, Olassless 5o FY5/-F +1.v/00 kg/day s
Olianplons 53 SEF/VY £105/5A5 OFF/0F £ 1-¥/\- kg/day bl Ry Jlsy Oliasloss 5o YVA/VY
J5 g5 Ole craizan 390 $YO/FV + OF /A kg/day o FYS/VY £ 10/45 kg/day L .l R, J13,
944/-5 £ F4/0AMV4/5 £ ¥5/4- kg/day b il s 4 NR) ULs) sue slaokloss 55 3ilons
V-A/A £ YV/08 kg/day o1Y/) £ va/00 kg/day bl s 4 NR, L3, sué olley o
Sl Slows g Joly0 rl.o.? 633 Blows Oljun ioldl f"é)‘-sl'c sl plis slas Glaguw) o o9
Ailgn Lol dbo s ladoallzws b glhe ilayhs o Jsl (sl gaz Jud

b el busyn glos ged b (K Slonny 33 55 ol 0las asllbas cpl ol 5uS dmas
S 5 anes wwlool bl Sl Jlie 53 (Kip Glatlons Cupie Casal 4 dxes
Al Mol 9 Lo sladardhsins moo 5 Ga35

.\.»l.o-uu oy e .L'ng; G)LQ.H LSAJJL L@b‘-ﬂ)L@:e .\Jl—o—u-u fl&bjl’ .\._..lS

Sz on ORes * Obyazz 5 63¥g8 | (53 bl b Obyaes § (53929 ¢ 63913 3Lzl 4
L;":')i [e,lc oKisls L):“":’ﬁ S GLQOL;M)lA;:J' PER R ._\,”J,S AJLAA«.-; » Covid-19 LS)LA,:). &9.:».3
YoA-YA (WANFY 50l Lo cuiligs o phaghs dolilas. Sqin

$39l> (srioes
(ulag aSiils ¢ e Cullagy gwiige 05,5 %
TCTPS) IR PRI VARV P &3 p.l.p ALEXN

(Ustme
davoudimj@mums.ac.ir

ol 5 Jse elazzl Lolse Sliins S0
Ol edgdo gt (S osle il

S35 0B

Lo ol Ollosy e Ctligy msign 058
Ol g cagtie Sy osle 8l

Obyan b

Pl aed e el Soae 0p,8
Olnl gt cgta (S5 psle sl

5 B, oS!

tlag saSals ¢ e Cudligy mdign 03,8
Olnl gt apte (S5 psle sl

$g =)

tlag 0aSiils ¢ lame Cubligy mign 03,8
bl cagte agta (S esle 8

Ol yinz (>

aeed Olinlen dame Calig uaie 558
Ol et e (S5 pple JSsils (LS
g Lo

Wil uSails ¢ b Ctlip iz 098
Ol dgdio cagdie (S osle Kl

1EoP/oP /P 28l s 2

1ok /0a/P ) s udg 2o

sty :allio &9

-
.
.

VEeov }ﬁb:‘rya;Jusrézj‘gé/k.:mwbﬁjb iy 51 dalilad



-
.
—

e 33 00d Ad 5 Wlews 2 V4-COVID d)l"ff_ﬁ*i‘;lcf"iﬁ/dJ&‘“ﬁéiﬁhw‘:?“

Sl sl 5o e SG5 S5 sl 4 ate bapliw )l 5o
BYV-LSTIN (A1) ) O VI S @ S PR P H PO 1 &
S5y il o5 YO 51 i @l Ug,S (golews @J;@mg
WO b5y Pr (b 5 iiaail 558 5o el sid s
Soa Joadlyszas b llas (0) w58 adys (S wilowy o5
A iy Gbaileny b glon S5 05k
ibkas o isie gailany Lo ales Covid-19 ol ey
plod 5o )l 3 eSS sboldes rl;a\ G LS ead
&S 4ed 3l i 0lss wSles ileny Cupae sl i,
wailed (S5 slosilony 58 (Slo e ol 5o UgS leny
& s 5 sibohs g (JUsl (oS ez (sl o
Glozs 0ls3 53 (S Goslony wds gy (1) wizen
A s Cupde Suz asmse Dl oli)len 4 Uy S
Golyk> o laasl,d 5l sslazal Ll (Ko wlewy g5lo
Just 5l L3 oassin Sl sslinal by 03,8 WS Jod 5l
5 Lollens (3 Sl sid dos b udud & wlewny
Kpsn o 355 Ssilony (ilosks o Sy s U
SG 3l G 4 Omeeled 0328 58 (S Glaileny Sope
b Jold anld cplags sl et Gy )5 pa3etae o381
55 5 iborks sl gaz Same 03 blsegamy Suslyis
g 3lony Copte Sy adin g e w035 bls cileny
g s JUiSl el 025 a5 SDn ool 3 5
Jor Glapaile g wloy lusks o i3 QLSS
Cogy BB ons ns slayllinl Coley & Cibge 5 wilanny
3 e R L U
asr Wlony Sod )l 5 cailany g5 i Jlas) oleWb
Jlas ol e liaslos slosilony S e 03l 1528 5o
(lays 3Shhe 53 (Gpsmt SLllonn ady 2alS il e

\...bjé 9 JL_,E:- L;Lb.\JLo.m.g Bl 65\& 6L”JJL"“""‘T.3 sz\....‘,\.?

1. Centers for Disease Control and Prevention

VRV
SARS-COV-2 5,5 5 526 ((Covid-19) Uy,S (olaws
oass sed 53 Vs YO Jlo smals s LU pputeis (gl
35S Iy e 3,8 4 58 Jasl Gk ) 5 sanlin r 508
L3 sss S8l S ) s a8 VWY 51 s ek s o)
SBad Mo (olowr ool & Ol 03 55 Osedea ¥ 51 2 5 00
Ol (V)2 0ls 55 I s e ol 4 Yl lizas
S ol s Gl haild Gusss UayS 4 al slse mpe
Jo ple sl 55 Cathier Sl sl o Jlss & 5 wils,$
5 e S 505 Mol Us,S olagy oy (gls Yo
i 3105 QA (G & 2t (Slo YL ol i
warlie Gl Jlos & a5,8 gl 5o 53 51 (ol
5 S gbaleny oy olhes (Glos She ¢ obles
Sl iss ol sl s laysiS (\-‘*5 (F-7) 58 bz (A58
58 (selazzl (S ol s 5 (glal Sty g5z
Sa 3 ol 5 Salo sloslinal dgrs gpdznnd mshan
30l (lom ool (32eS 5 faed 3 6 Ssle gl b sases
ailony adsi £ olow 2 goed Jlds 4 (V-0) L3500
osa> 53 o Dlallle (0,F) wils o a8 53 Sy
S S wlen adss 58l s Us,S ewsly l3S3)
525515251, Sla sl 51 s (3 oA S0 )] iy S
ol b 53 blany Sk 3> (K85 cawlony
wh olgs b gady Glenleny (YY) Wsd e aslis
Lo 5 golanil zlag Llid 5wl e Ug)S Olom (625
b 52 LypiS SN e Y )asl IS ol res
Sbalany oy s uSaier 2ol wels Uy,S el
S5 s el LS Slanlie Ll wisgy 555 (S5
ool Lyt L Uy,S el b s gy oSy cawilony
3 poro pyme 3 0lags 5318 izl (Y ) sl a Uy S 5l g
oot alt 5 i oSl L3 s8> Ly
D80 (g ST 2l izan 5 oy JUisl 51 (S5l



Sheslizal b wiad Ol andlle & sy S JI85 8
ot DM 3ol 5 e 6l gy ccilion Slalllan
WAA cladle b s ads? wlomy CaiaS 5 ConeS s
s 59) WA L 5 (COVid-19 glems 68 won 51 L)
(5o 43 3 (IS oS (sl g (COVIL-19 gylo (6,25 4o
Jsaz s andllas 350 Saplinloy sases Slasin )8

ol 0l u\.“.q \ b‘)Lo-::

llbs 390 sROLW )low P9E Olasin ) J9a=

s Sl s slaas Obw )lows
. Ol low 95 . Ol ylow
Jled Pyan Uy,S" JI5,
b)) panass S
\$ \$ ’ al, R,
(Gs =
ArA ArA (h9as o, R,
4. Yo- (b)) pamass s al, R,
lgns) (s G
Vo yy. o o R,
(C).)‘P
$q v (i) s S5 joes NR,
1% s ; NR
(sLael ”’ 2

‘:’)‘J.ﬁ J.:.ﬁU dy94 C,\.w.:.] g&g J‘ salazul L: ‘53‘.&:» _\ibjb BE
Slomy Cupte iyl S ( Si3 isal 5 oleys Cllug
k_i-? % C—"‘QJ‘J: Lh.))‘.ﬁb.m‘ A:A.:LCJ e 4.) ‘szl-:-m)la.:.f
c‘uJUu )R dLbOLLAJLo.:.g ‘5»}.0.9 Qw JAL& CAM:J
eSS Kl oo bl b Blayl s baglisbesy ms
‘.,\,.A )\ JJLo..w.g: t‘y‘ [x% &tsn.? (_g)jT @?‘JJ\AM? CJ}»
SIS ez 5 g S ol Soley Ol s
LSJ’LNJJ:}G? 6\.&&3 3l eslaxa B L) 6'\:"]):" 6l'°'\JL°‘“*?
L)y OLA).} C,J)l&n o 4.*_?\)» L’ Cragrad ..Jﬁ‘jjjj.c .L?La.-u-g
(obor #Me sbls 33l & by Ul wagte (S ol
\Y‘ﬂq LJL"" BL) 4-*-‘&& d)8A LstOb.mJLo.:.J L b.,\.’\.ls 4JL?L.A

A g m;;c\f&aﬂ\

ks 2alS (s giluskes o glaanld 5 Dl 05,8
Coonaz b sgdo 148 (V) o0 psas 5 Sy ol o
a5y kb g 5588 gl e ddWS 5 S 8 0sela Yo Wl
Sz psle s8ails 35,8 8 Copnine 1325 5,0 5 3,8 Jled
5 el Lz (paasi SO ollen 10 0og Dl b agds
© 3ls o0 Ohslos 5 0515 4 Slays Sless Sl 4 ases
310 k0 Slasla olilans sololet 5 COVIA-19 s ,2€ s
o5 Soenl st boyS gy (Rl beplelers 5 Sloss
iS5 TS 2 Us)S lew ol (OIS ) s s
rl;g\ Sme bulawy ol Copanssx 5 (S bilonsy
Galonsy adss 2 Us,S (Olan faed 53U (s anllas )
iy ke sl g o sleililony mlaw s (S

252 WAL Il s 5528 gl g WS 51 (S plsie 4 agin

S sy

anllas 3y 50 OIS

2 68 Olew fond USH (us sshiie 4 adlllas )
pole osls sy o lisloss 510 3 sadss wleny
Ll Do dgdee (S

anlllas 3 5 50 (SO ylon

2 UsS @lom f5ed (OIS S gy 5hate 4 alllas s
o sleplilan ol fazmh ¢ Slays 58T5m 53 gaudss wilawy
3,5 18 adsl mss 390 A (S esle sl sy
2330 3550 Glislos VO slans @d,S Sjgo g 4 25 L
Sl 4 o b 5 0,8 adly el sl oz 5 aeolan
S ol MSE iy o gl § wnd oS
7 pgera 5088 13 L5l syge 5 ol e s)ls agde
© (R sRRLR)) oliwlon ¥ sluas adllan )50 plow;locs
COVId-19 golams & Yin o o0 iy 51 olpic
oS 4en 0l 53 S5 NR, s NR gl by Yosizils (J1,3))

Olslos olyte 4 wzilas Us,S & Was Slosy rody close

VEeov }ﬁg‘r}w@u‘r@zua/kw;ﬁ.:l.\@,auza,;.wua —=

.
—



-
.
-

e 33 00d Ad 5 Wlews 2 V4-COVID d)l"ff_ﬁ*i‘;lcf"iﬁ/dJ&‘“ﬁéiﬁhw‘:?“

s E bl bollen aled (sie wlony s &
Slany 5 JS wilonng) Wlowy @iy ass 53 il ooy St
st 5 L gbaplialey 53 ByS Eye ar s Jed (ste
s oeSSln el st 0l ¥ osled Jpum s andllae 5550 13,
ol 53 (Hsis Wlown fuizmen 5 JS Wlewy W g
Glorz 2k £3589 0los 3 BgyS 4 Waos ohla sansS il
95 00 0SS NO/FAENO/VY L ile 55« Covid-19
BLS) s pripad 33 335 05 oS5kS YW/VEYA/ 5
Sl U5 wlewy w5 oeSlke sl slopliales b
FINEN/NY igie oy 5 35 55 pSskS VEF/YY
53 IS wleny ad sy aly oy ol sanline 5y o pfjicf
S5 ady S 5 aops YT Wb 2l LR, ol lay
sanlie opsVe ime 1ty b NR, plilans s S wlay
Ol oy ¢ iske wilomy a5 £ 5 Dlis b Bl s 25,8
G L (gt wlamy o535 28I 4 Y+ /YA LR,
il 255 e 2ty Ul 5,50 laobilons s |
WA cladle Lb oid ass isie wlows aimes 5 US
s Il 5 (CoVid-1I (lasy oy 5535 51 )
Gl gbolioles b Lase (Covid-19 (gles el
Gy 09 Lollens Us,S (o 4 Wans ohlews aisS
B el ol ol ¥oslad Joax s By,S 4 W Ol
55 (U 35 ¢ 55) oy aidys Sl il aalln
53 9,8 ol € Voo phles S 2pdy glaplinles
VOt GNP WD FS JY R PrRCUY | LLR W
Jolao Jluie ol 8 03,5 dlos 0 S5LS N0 4Ly
o s ey LS AT Sl iy 3
Slaobiasloss 53 ole S5 € o adys IS wiley (a0
sy (COVIA-19 glass saidly ) WWAY Lo b R R,
SLolilen ¢ S warlne UgS Gl 0 Y ol
sl alie ol ond a3l 0l ) ek Slsged 53 5sSihe

s alalis 3Ll sl b bolialess gl 55 wlony Sl

bl 6T
5590 EXCel i3 03 Lasss anlllan ol 3 s ©sl3,5 Sl

3,8 G‘Jéﬁ—“ by LSL"’}:‘JUTJ 5,8 18 ol Ll

laaisly
Sl OhedS Ol gip sshte & heoss wllbs ()
JL) CoVid-19 glams ol ot o3 oSbs (slosilons
COVIdL (plos soully 35 31 I3 b aplin s (1Y44
Silays 5o s baslensy ol o s 5 (WA JL)
29,5 93 53 dgde (Sp sl oAl g o Cue
5 (R) oS wlow 0 Maes a3l onisS (204 ol
Sgo (NR) UgyS € s Ohloy o0l 8L slaglon;los
Skl ales ol ols aallls ol ol bl
ey o Soslims 5 Ldss (NR 5 R) aalllas 5,50
Calag Dl anl s Ced S5l e (lilen
Gl o g Lls pogas s (S (iisal 5 e
biee 5 wlomy lail snd S5 5] mazriailony o
GBS ez 5 o K5 alsh oley Olimsloss 53 adss
@bk o sl g 5l alitl riman 5 sads sy
g bls Ug,S lews ol e 5 B | giste wilany
Wamliedosiad gy 5 adlas 550 slagliolen oles
letilony Gl b3 Zr (USHI) Sl e sl
3| S "SSP IPUWINRCEIC SURNNE S RPNV [\ S 12
sl i Sl & Ll s sl boailemy iloy
e glassain; glp2ly Soley SOl (j\» iSn Jize
253 G9,S el (b s baplin ;e ol 5o Sl
ool 53 oid ass glosilony aaS b L3 s
S5 aalllan ol sl TR 5 ITAA Gl b anllan 30
Oblow sazS pdy slooliwlen 55 S wley adys ols
Gy 0sw glaplilen 55 5 Sute ud, Covid-19 « Ve

\f Jﬁ‘.,.l')‘ BE) sl 834 ‘5,5.3.,0 Ay (5‘)‘: cbbf LY XLZ:.A Q‘)Lo.:-’



JUdy puk 9 J1d) SOk low 13 Ug S gaud jl 321 9 Jud (Foie Silowmy 9 JS 3ilowsy) Nilowwy 4iljs) 3dgs &5 ¥ Jgaz

5oy s REPUWRREWS ) JV REUWRW %] JV
Slowy L a5 Ol3p0 @li9) AP (Sshe Slowy eSiles
4 Seie (e s Olyen Js (Kg/day)ailss) sy siloms JS' el 3
Slows 4 Sighe oy 5 (Kg/day) !
JS” silowy (Kg/day/bed) Blowy 55 (Kg/day/bed) 3
sl JS (eI =}
g Jle Jle EMF U5 J Je
1744 Jlw Mg 1749 Jlo \Y4A Jlo 1744 Jlo 1Y4A Jlo
VFAAJL (RZCEERT IV 1¥94 1Y9A
/30 -/oY V\Z Y/o V/ES B /oY ENY/VE O YYE/YY R YAFY LY Y/Y Y/A ¥YS/-FE0.v/00  FFA/0- :Fafe R
S/RY Nisd VA7 V/OY  V/FY VFEL/SAE VVAQFANRYA/NY £ YAV £ 470 ¥/OF/Y O FYVA/VY £00Y/-. ¥e../Ys £ YYV/FS R,
-/0Y Nidi FYL VAY O V/YY O YEY/Y R AS/AR YRY/QR RN -/cA LYY/ W/BY YA $SE/YY £105/sA off/or £ .v/\. Ry
S/ Ivs VP VAY /49 VAA/OY R YY/AY AYE/YAE\S/QY ZVY/0 Y/S Y/ SYO/F) £0F/AA Fvs/vY £10/45 R,
¥isd /YA \YZ V-0 /AF VY/FOEYV/A5  SF/VY £ \F/0F 7N YA YN 144/-5 £ F4/0A  Yia/srs/a. NR)
-/5Y -/50 /iy Y V4% YR/AEOY/FY YF/S4 1414 7 -¥ YA Y/Y A\AAE YR ny/y +va/e0  NR,

Consy pogar 3(NRANR)) U3, ae laplinles
Lg,S Glows g5 Oloj 3 ole S 45l 055 IS iy
sl 5 ot loms ool 55 wilesy adst L2nlS sms ol
st 8 alie rimas Sl vas (Glon S 535 Sl
s s Sl WA Jl s Gle sl b wileny
sz b 4 o bl ong (gl Sy leilos 53 wlansy

Sloy a5 ie 0y U8 b lolinlen 00 ¥ oled

b olow oy cibllan S0l By,S (glows & Wana sakad
Gl6sS w os RR slaolinlean 5o Sy s Olyis
Uobyes W44 L s ol s,ed b g sl iles o5l s oS
S 1 slapbinbos 55 Blong ads Ohles shaas 2381
s 53k 53 @lows 053 S pogas 55l S 15 3L
Sl Sbale w g .l @slo wlin @Lﬁ esole 63 U Lge
slolilos 5 Bs,S (@lew g5:5 0l 5> (Kg/month)

.bjﬁuna.\.hl..im L: LL,.J')‘ B sl sl QL:.g Vaju J\bj_c.‘r BE (_J‘JSJJ.:L
VYO v..
VYoo \ Yo -
R
Y. 3
gi\\.... ?:
\
‘23 \o - - ;
ke]
e 3
3 i
Ve ;
o !
g
QD o j:)
Qe ‘
N . E S AN N
IR RN I
3 K
Y9l o ailele gadgs JS wilews
(olo ;o @)V VA Jlos ;o Mie o143l 005 55y (slgsliw ylows 4y 00iS daxl e g Ug 1S (5 Lo o3dle (s 1o o181

Wero 3181 035 233 SO slo 13 B3 S S )low £ 0loj 13 (oo 13 o35 51iS) 3ilomsy Glale 3J55 .1 L3905

-
.
-

VEeov ;,.gbv‘r,.-bb.:ur@i”:/h?umLmJa iy 51 dalilad



-
.
[ >4

PEST RNy ASL..%JQ\QACOV|D Lf)l“ﬁf_)?‘ﬁ"):‘@")ﬂ /GJ&&_,L;:_,‘A@S@

\ER Y.
[ s
Y-
3.
a
2, VO
3
R U
y.
Yeouo
Vooun I ‘ b
. N . . A A > . >
5
N Columnl (olo ,o ,a) VYA Lo ;o e ol ,81 55 3y a8l (slailiws Loy s 000uS ax 10 o1 3

JLd,y pue ol jlow 45 Uy S solow Eons Ol s (0l > r)f,LS) Siloay Glalo 3dgi ¥ yldges

4 ydy D50 msbs Elsil (595 52 UnyS sy 0l (3L o3l
Caley Coasl (ol £535 b (S gaailony josai 558
OLES G 3l G b wleny Sopnae (b2l slodondl s
35 Gaslanny 038 o Ol 2> anllls ol Q) w2
S5 b sl ol oz 3 e e 5550 gl oy 530
S bilony SHp0 sl @ sl (GIIS oz 5 g
ool 51 g 5 w5 o Jizie Sl S5l aslizal b (g3liykes
Ll gl g sl 518 b sl il 4 il s o dlose
Conde Sl pgdge ool 35dion @loed Jis2 26 @
Sl o bl o8 Gle sl ads Ssie wilewy 05>
350 Solinlen 55 UgS low ool oloy L3 saudss
i) et 5o o Glandllan s ohlSas 5 (5055 il sa alllan
4553 (585 5 (Kb Sasilony Cupae 53 b )
Sl & w5y s Lol Ve a8 gy 5l g 0l

oy
Olez 58,5 3 53l Cos 5 Covid-19 (glas g5 Sl &
Glom 2SS S j5hite & lopsaS Laled (o 2l S
sl ol glcosgume (05,8 sl (Gl slaiossume
Jlis & 1 la slanat VT 2alS o 5l (s 5mr 30
G b (S 05 S e 5 o 228 (Lol s il
S il 5 50,8 bl Jilug 5l aslizal & p350 039l
35 palsz e s Wl adg SR Cose (Bras
Gier O Sl & 5 0llaee Sl ay & 5 gy G2l L
Sl als oler (ilers Shhe s bplialen 53 oS as
losas wlawy Cupmie 5o s S5 Glnlowy ads
CoisS 5SS eSU g e 0 oy Sy sbealewy
G2 G 93 el O paSim o ss 5 st wileny
5 cdlag Lis ps bwlews Copae ol Cowal Glls
sanza Sadln (VF) 515 i 5 b glans 31 6reStns



Solow 655 4on Olss Ui S Slarle Jus ¢ s
Sz Slens a2l s (g, 8ai> ylas Covid-19
6.5.1.» Ay JS .\JLo..u._i J.:.J}S BH) R1 OLI—.»JLQ.—:g Y™ s sdaline
Ll S92 dals \J \ya4 JL BE) ULS Ls"*:’l;’ Q\”: BERTE-IH Y
2 #l aty b il ool sisie ey 257 Gopas s
OURETI FIRGIUNE S RV UL SRR PV 7N ¢ ORI WN Pv a1 | IRWSTN
Q\}Esﬁ t}.a}n Q,“.\ Ji\J; S)syls aadllas 3540 6L”Qb*")l'°‘tt’
slaas u:‘i‘JS\ 9 L:jJS (5)\4.:: @:.& L: Y >J5 »)Lil S U‘i‘ e
saars Sl Sl ol e ol OB AS w5 ol
Sl Cadyb aosVer b yols (S s (Bre 5 ) 55>
sis 4 4 by ad esls polasl Us)S oblew 2l
ol 2658 oble b bdpe lasilony ol ad Cgums
3 G Jle s ltles opl b o b adys ol
93 axdlls 390 (_thQLL»)LA.:.g B aBL yls 63\,@ ULS
IS aileg adss s bl csnin i R, 5 R pliwslesy
55 03l olassl 6 s b g amps Yo 51 iy il
4 Wams Ohles orudy gl dgdeo 5ol C;J’J’ 53S0 olbes
4 b)}- gs:’L‘Ub 6\.&9\5 (5‘)” rJJA Q\a.?‘);o \ch\ dtm DL GU}JS
NR, Ol sloss 93 e wg0d iy (Aol baglew oy 5ol
9y oy =V -f u:..m\f i yd 4yl andlas s NR2 9
S [ Ug,S (lom (6525 40 0ligs 3 (K Wlony s
"\3‘336‘ t}..aj.n Q'»!\ Jﬂ\].} J\ ..\.’J}.’ awls 6)&:; GA.,\J\,; )‘ J...; L
9 (....I.e GAA}:S) ol Lo ui‘ J:A»y sl &)l leus ty 4
Ot 5 Dlass 655 Conanl 4 455 L a8 5,5 0L (Lasl s
4(5)\4?? 0342 esxlsl 9 GA"\JL-.- .b”\f& J-;J-’ L oo GJ‘JK':
@L:J ) azils 595 ‘55&53 Sless by (s (_gJ:As Jﬂlu
S35 33 3 (5131 4 Dl 255 e oy Lt s el
UT’-\ ).).k:a.u)‘ oJJS “"\tf J“'.’.‘J"é\ UL.S 6)&:.; s.c.,\.;lg é}é} JLSJ LY
oS o 3l g 0hss s ey sy 7 oSl aallles
T YR TIRT r,f,lcs Y/N=¥/\ 5L 53 Covid-19 gle.

VIV /T L ol ohie Glowr 605 4on 0liss 03 5 S0

Slrkz o 5 UsS lom (625 4o s ol loy isde
ooy Lgos Jedad s s (sl sl slaiS,a 4 M1 L
Sloy 253 555 gndy 3 Sl Sladlls (VD) 358 e
ol @Sl bglen 625 w558y Jlos o Sy
il e i Ly B Slasla sl ialsdl s & ol
Shalan s (V%) ool iz Sl Giliinn sl 2S s L
UsS et 305 5 ot ez 2555 s Hubei el s
S ol s e 5o simys FYe Lilsil sl
it 5 s 4 395 s s LS (10) 55 555
oxzms ot aalllan ol 5 255, Covid-19 (gl 31 20
asdllan (V) 552 0ss el 5o (S wilog 58 im0l
ol sl (S sl ads gl S b 5 (g WS
b ailony 53 cnl tedsd 5o gaoys VoY (2l 5 ab | Gy S
il ol (1) 48 om0l sl 5,m (slocilons o
wor olgs 53 (Shn Wlewy a5l Sl 58 el
Blow ads5 sls olias adlas ool a2l oo UgyS gles 65
Covid-19 & Maws ol saS 2l Glaplnles 53 JS
© W Ohles (Bndy ok leolilen 5 5 Sode 0y
Sl a5 & LBl ps sl sag e ady ghls Uy,S
Ol wles gy Gt ad g & shls gl b caled ¢ Ssas
35 ReR laplilans s wWlomy wdsi (gimys 4/F-TY/¥
ke 3 atlis omeS ude olie Slals b awlis
s Sy kb olye ¢ of 0o ke 5 M 5ol 0oy
Lyed 5l Jle Jsb plad 5o ol suds Sl 1588 3,8 5 G5
sshte & Olibsen 51 (6t slans wazlie yls slapleal
sytige sl pdgn ool il il 1y ilays Slons il
s o3 Joilyy s Sod )b Sl | s Sl 510
Jsl 5 CoVid-19 (gl e s ¢ oty Slass il
hans (5S aer LS ke 4 6l slacyssame
Codb ol 5 oS S1e & agde el 5l o) unple

BERETY nbjs \.,\.:g uél..a_‘::\ grv U:"SL"" “ QL@) 9 CML‘.,\.@.’

\Fey ‘}ﬁb:‘rya;‘)usré‘b)‘gé/Jﬁw“‘)@JD&k}}g%M =

-
o



-
.
<

e 33 00d Ad 5 Wlews 2 V4-COVID d)l"ff_ﬁ*i‘;lcf"iﬁ/dJ&‘“ﬁdiﬁhw‘:?“

Covid-19 (glas 31 52 asil 6555 b ol olas anlllan o
ol 3 (iste 5 gole) Sipn baleny Wls
e 0 S ol 63, Ty il Vern 31 oS
S gl S o s plislars s siley a5 ol
ol 23,5 Iy ol 55 Ol loy Wlonny Zuopie 5o el
S5 Gaslany Copie casulid Gl s cule Ul
Sl Gl G e bl sats i gudy U e
Copde Soedl aolony (625 4o Jlis & (S wileny
S eblis 5 bglon 5l Sty iy bix s bule,
Sl 9 eaad Dgyed ccmslinl Sl Llie 53 Gy Jaime
LS 0 Ky G ) e s (698 s e laludl

SN ol

ke slls ;3 IRRMUMS.REC.1400.211 oS’ L dlis 0l

sl sy S (S Sy sl Srag3s 5 GUS
Sl g S

S5y pske 8l tagsy Cislee Syles L aalllas o
ol slecoles Sl dsnas al sanny Pl 4 agde
1555 eals | osls o aalllan fon (slapslioylons 5 oo

'J}‘:GA @‘)ﬁwt?.w

References

1-Sharma HB, Vanapalli KR, Cheela VS, Ranjan VP, Jaglan AK,
Dubey B, et al. Challenges, opportunities, and innovations
for effective solid waste management during and post
COVID-19 pandemic. Resources, conservation and
recycling. 2020;162:105052.

2-Agamuthu P, Barasarathi J. Clinical waste management
under COVID-19 scenario in Malaysia. Waste Management
& Research. 2021;39(1_suppl):18-26.

3-Das AK, Islam N, Billah M, Sarker A. COVID-19 pandemic
and healthcare solid waste management strategy—A mini-
review. Science of the Total Environment. 2021:146220.

4-Mallick SK, Pramanik M, Maity B, Das P, Sahana M. Plastic
waste footprint in the context of COVID-19: Reduction
challenges and policy recommendations towards
sustainable development goals. Science of the Total
Environment. 2021;796:148951.

anlas (.:i\-:-” L aS s ssaline C3 5o Ghil @ 5g) 0o (15)1'5
e aallan s (18) syls ilyes ohlSan 5 65U L5,
eSS VAL ol eSlos sk & (S Wl w5 £
33500 U8 (S don ) oy il 55 235 1 (gl3l 4 5 0
UssS @oloms 3l e 0hss 53 landlls oizman (V) 352502
53 eSS Y/ (St oy w55 ol e 5o
s lyian ol aalllan ol b oS sy 0545 (rmend gy
Sole i) 53,5 Blis Loy 31 sslizal sl (VA)
oss 5olS Lasss Liils Sie oy sl (8 (Szas
Sty SRl LS s e shed 5 sle Oliwslony Jaw
93 (S Slog adss SRl e 5l ol )l 4 Slazl e
et 4wl ol 53 (18) 258 n Do (25 e g2
ObMaen slasd izeas 5ola 53 IS lowy d55 Olsen Dyt
ol okl 5o oy oL aalll gl Lt ezl
Sheedd lony S a3l 5 65,5 L Uy,S 0 as ol s
ObMae slass aul5dl b oS ol anils Coe wly wilawy a3
oblew (ol 0o laolinslen poga> 53 nls lshes
Ads Gl el (lay S Sl s p8lse 5o Ly,S 4 Vae
G shte & Slazlie (Rl s ¢ & s wileny

C«..»‘ QLAJJ

5-Chowdhury T, Chowdhury H, Rahman MS, Hossain N, Ahmed
A, Sait SM. Estimation of the healthcare waste generation
during COVID-19 pandemic in Bangladesh. Science of The
Total Environment. 2021:152295.

6-Hantoko D, Li X, Pariatamby A, Yoshikawa K, Horttanainen M,
Yan M. Challenges and practices on waste management
and disposal during COVID-19 pandemic. Journal of
Environmental Management. 2021;286:112140.

7-Nzediegwu C, Chang SX. Improper solid waste management
increases potential for COVID-19 spread in developing
countries. Resources, recycling.
2020;161:104947.

8-Nzeadibe TC, Ejike-Alieji AU. Solid waste management
during Covid-19 pandemic: policy gaps and prospects for
inclusive waste governance in Nigeria. Local Environment.
2020;25(7):527-35.

conservation, and



9-Sari GL, Hilmi IL, Nurdiana A, Azizah AN, Kasasiah A.
Infectious waste management as the effects of Covid-19
pandemic in Indonesia. Asian J Soc Sci Manage Technol.
2021;3:62.

10-Goswami M, Goswami PJ, Nautiyal S, Prakash S. Challenges
and actions to the environmental management of Bio-
Medical Waste during COVID-19 pandemic in India.
Heliyon. 2021;7 (3):e06313.

11-Urban RC, Nakada LYK. COVID-19 pandemic: Solid waste
and environmental impacts in Brazil. Science of the Total
Environment. 2021;755:142471.

12-Tsai W-T. Analysis of medical waste management and impact
analysis of COVID-19 on its generation in Taiwan. Waste
Management & Research. 2021:0734242X21996803.

13-Singh E, Kumar A, Mishra R, Kumar S. Solid waste
management during COVID-19 pandemic: Recovery
techniques and Chemosphere.
2022;288:132451.

14-Torkashvand J, Jafari AJ, Godini K, Kazemi Z, Kazemi Z,
Farzadkia M. Municipal solid waste management during

responses.

COVID-19 pandemic: a comparison between the current
activities and guidelines. Journal of Environmental Health
Science and Engineering. 2021:1-7.

15-Zand AD, Heir AV. Emanating challenges in urban and
healthcare waste management in Isfahan, Iran after
the outbreak of COVID-19. Environmental Technology.
2021;42 (2):329-36.

16-Kalantary RR, Jamshidi A, Mofrad MMG, Jafari AJ, Heidari
N, Fallahizadeh S, et al. Effect of COVID-19 pandemic on
medical waste management: a case study. Journal of
Environmental Health Science and Engineering. 2021;19
(1):831-6.

17-Motaghi M, Mostafai G, SalmaniJ. Solid waste management
of hospitals affiliated to Kashan Medical University. Journal
of Holistic Nursing And Midwifery. 2014;24 (2):49-58.

18-Yousefi Z, Najafi A. Survey of collection and disposal of
medical wastes in teaching hospitals of Sari, Mazandaran,
in 2013. Tabari Biomedical Student Research Journal.
2016;1(3):1-7.

19-Wang J, Shen J, Ye D, Yan X, Zhang Y, Yang W, et al.
Disinfection  technology of hospital
wastewater: Suggestions for disinfection strategy during
coronavirus Disease 2019 (COVID-19) pandemic in China.
Environmental pollution. 2020;262:114665.

wastes and

-
.
>

\Fey ‘}ﬁb‘:tr}w ol sr.é‘ﬂ)})/kﬁﬁﬂ“‘%)b&ﬁjk asllad



