Published by Vesnu Publications ol leMbl cs ya 3w adxo

DOI: 10.22122/him.v18i5.4419 Ve (63 9 )3T / @iy 0 plosds / 2 3%t Jluss

RO Sgmi & 9 9 (SIR) 4Bl 3 gags —Hiwo —tiwo Jovo Joho 31 00kt b oof 31 40 18 W g¥ o g’ Judoxi

‘6.\.&4‘}“&4

RE
3505 porat gl 53 3,8 el Jalli G L pasme Sl Supg OSG Olse 4 ) YO Wi sy U S (6,8 e (Gl Sl Ol tenie
COVID-19 s 05 5,5 58 o ¢ ol 2 plonil 51 Coa 3,8 o 513 aslinal 5) 50 Comezr 55 lagslos £e (S5ladibe (1 (slo3 28 5 ob 4 (s 5Ludute
29 anale 53 Moo o1 BIRO ¢ 5o & 5 e 5 (Susceptible-Infected-Removed) SIR 4l 5 sg; —Miue —dataus Jubae Sl ealizl L 01,1 5> (Coronavirus Disease)
dlnn S RO ¢ 00 5 5 sl el Lol (1 SIR ke 51 s 5 235 15 (g2 3050 G ST Ssloy i ieS igy 102 ¢ o g anlllae ) 53 By @ (99
BY Y/ YIYY Gy 5000l 53 Ga ST s g Sishe JUish 4y by jo (sloosls tys 8 o3lital R gy 55 4oy Jammn 53 U ST s 03 Slamedns (52 5 (65 4an sla S 58
45 S COVID-19 o 4y 53 GitHUD w20 1Y ¥A/1 /N Y

G b 31l e 0553 Ml 31 pIFY 555 03 55053 ol 4ty alai o535 350 OFVATY cafigy P03 3 ok Din 531 st SIR Jto (slassily ol sty
.-LATC,..«::A{\ j‘%t}r&tjdbCﬂ‘lfb“w‘e-\:v;]):ftg:lij:}bULg)laﬁu::):u?Q&waLﬁMaj\{)bRotﬁtj}‘ybﬁ:m?;#))lf

Lol el 0 J 257 (535 350 B (S oy 28 457 23 5 s 0157 gn el 03081 LT O 1 53 & genlicnSTs £33 31 (g i i o7 ol 4y 4 5 1 26 5 oS
2,8 Dy 6 e IS UL Bl o) S 2§ 50 Glj b
§ e 44l 3 g —Mos — e Je 14 5 ST 1SS (SO 519

3500 6 (G ley b 28 o 285 aon O oo 031 GUiST Ol )3 0 pemslienSTy 93 51 (ot e o 457l 0 5 b s o 0L ol adlllan s 1 (S0MIS” Py

2355 8K 5l 208 Ol in pl b ¢ pty 287 (61 5 L o K1 20 Uy ST (lem e 75 ol b Lol el o J 287 (65L 5

VEe /AN sl b Ve AN sl 5 Ve VYA sdlie L s
OF- - oM SleMbl o pte RO Emd & 55 9 (STR) &3l 39mes ~Wine —diaune Jo Joho j1 03Ul b (41521 13 YA 13995 (30w JAlod . pums (g damo 1€ ]

YAV-Y Y (2) YA

Oladss (gl (SiU @ Dby e Curer 2 b glan Jleis! JuS g

)5S 516g)S" gylows 59y (28lg (sloodly ds oo 1 edlaiwl b 4xd )5 ¢ ygu0
aly Galisee gla Shg o (0 &) w5138 3561 1 (5boJde 3,505, 0sd ol

douda

O 292 ol 3 )b gl slp oS gy Sl e g5 VIR Jlo
Sl @xSaer dbnl a4 B e Gegng ool ele xS )
obejlw (V) w5 (Coronavirus Disease) COVID-19 ugyg UsyS (glow
soges Cublig Cojgd S plgis 41, COVID-19 (g5 o ¢ Sl cuiliy
4l g g WS o0 )28 ) bawgie B Landd (G (6lons igd g0 Hino

3lge 5 Asbia (slacslynal b g pond cilisee (slaadls Sl (b yie
e il gy Wile il ySaen sl Juo (V) Wlod)S )y i
Susceptible-Infected-) SIR «idl, 394 —Mie —asiws o (Curve Fitting)
i o 03litl S den gl lon (5SS (g yslite 4 (Removed
Slgiem 03l joy M sty s (low 03l W9, et 2l bg

(V) ol olyon (o0 gllas b so aily 5o Lol el Suto

sl Gials (gl bagbyy eyise dler 5l aibige dge (ool ooy
4 olgie ogpg Ll ladie 5 lagluans @l elel p ey
a oL3l 5 e 490 slins 4 o elazs] dlols Ll omen 0)lge
Jyol cale) 09 0uSTy S8l 1y y> o]y & lgS g g &5 canl (glaigS
& g Cawd 008 Sgte Sl oalatul dcuwd Canlie Cytud dile (il

el Gl s Il Colam 05y s Gt Jool> lis
lign =B o 5T mamme (5 elS 03,5 oMbl (g55T 8 bkl
Ol ecpl il ¢l il

sl 05,8 (DMLl (65T 05 bskiul foess s (A0 Byl Ok 3
Ol el ¢l il (ki = 5 o 55 50T paes
Email: mohsen@esfarayen.ac.ir

ddome &S a8 g oo gpy (Nl e (ild AL cge (oo
(¥) 2903 0 )Ll by o 039 048l 331 il b (gyg i e (wled L0l (gl
55 ey & &S Cuwl (S, il slasLis (Epidemiolog) (owliss S aen

14y

Vo 65 9,01/ uoxiy o)losd | oot )93 | oM SileMbl g o

http://him.mui.ac.ir

puuu,\.muww!,,,um.w!u,ww,w,,,,\wuw..wuw,\u:
u1 uonanpoidal pue ‘UONNGLASIP ‘asn PaIoLISaIUN sHWRd YdIym ‘3SUSDT | Pauiodun ('Y eIoIsIO)UON-UOHNGIMY SUOLIWIOY SAITEaID 8Ul JO SWa) 8L Japun paInguisIp ajofue $s800e-Uado Ue sI SIyL @y



http://dx.doi.org/10.22122/him.v18i5.4419
https://orcid.org/0000-0003-0532-1236
https://creativecommons.org/licenses/by-nc/4.0

Ol 53N S B a8

doul gl 1y 5 sloolsy bl 5 18 ol 1) 39 0 ST (¢ pSaan g9y
Sdo £ 9 B Ml £55) SIR Jae oS ogi a3 ls 93 sl cuslio o>

2550 ka5 ) (¥
ds _  BIS
dL N
ar _ pIs o
IET v
dR
= —
i v Y dlayl,

28 03591 [y RO g9u &5 b by 1S5 5las jlude SIR Jto ¢ puizo
s 550ke (sl (5)keme g & Sl se 9 3950 a5 RO = % ol p s
dgus 48,5 Ja3 13 Cumes 50 My Cogas Gl el 350 Las slacsghs
sl oo Coghe dy Ml Axtne 3l 3] dos (] 53 &S

) Glasgerme g SIR Jao slojadli glad ) jlaie &
el Wb 51 claiels 4 tms ol 4 9,5 s byl i b, oo
s 550 sl 445 350 8,5 a5 3 SIR dolen slo sl s lotigy
CuiS s 5 by b Lawgi SIR Jao ;5RO 57 o el pasls sl I, (glaials
@)b dl)g I) )i.)LaA )‘ dla)gm “‘.L‘df).{ 9 uﬁ) é;b L}"‘ ..))5 JL>ul (Sweep)
SIR Jio cpir b a8 o dbrl 1) o)l clisee Juolgd 93,65 o0 5lai )5 adsl
) SasS RO 51 45,5, Jia o sl |y bigye cslagmsli 5 4les 2y
yud 51 g ilS Yo o 4 B9 Cygo s | gl Cumer il S
gl oy 4 RO 5o g5 &5 conlpl b I3 sl S 5
S93c0 O J Sy & Sgie (§lew S LT WS o s & Wl oo
{¥) 39800 s pSaon & e b

w255 55 oolizal b el 05, 3¢ 03k 5RO 57 B el sl ppolie
Ol L;)Lo] Olowbxo (gl &S R aumgiaoly bases )5 (V JS05) o
255 Al )15 g 5 sl

Ladasls
Gy sodld loie a4 a8 5l 53 ond agl 3)lge ailiey lymss IS K4,

ol o 020> i ¥ SS jo ol (55158 Slej

data <- covid19.data("TS-confirmed")

Iran.data <- data[ (datagCountry.Region == "Iran") ,]

list1 ¢- 510:600
deltaT <- 20
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Res <- unlist(sweep.SIR.models(data=FR.data,geo.loc="Tran", t@ range=list1, deltaT=deltaT)["Re",])

Iran.infs<- preProcessingData(Iran.data,"Iran")
Ist.list1 <- lapply(listl, function(x) x:(xtdeltaT))

avg.Iran.infs <- lapply(lst.list1, function(x) mean(Iran.infs[x]))

plot(Res, type='b")
plot(avg.Iran.infs, Res, type='b'
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Number of days considered for initial guess: 26
Fatality rate: 0.02
Population of the region: 8e+07
Max nbr of infected: 5619032.44

Max nbr of casualties, assuming 2% fatality rate: 99961.22
Max reached at day: 47 ==> 2020-04-08
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Analysis of Coronavirus Disease 2019 Spread in Iran Using Susceptible-Infected-Removed
Model and Reproductive Rate RO

Mohsen Mohammadi?

Original Article
Abstract

Introduction: The World Health Organization (WHO) announced the new corona virus epidemic called coronavirus disease 2019
(COVID-19) as a public health emergency with international information. In this special modeling, they specifically use the device
to model diseases. The purpose of this study was to analyze the spread of COVID-19 in Iran using the Susceptible-Infected-Removed
(SIR) tool and to determine the RO identification rate of infected individuals in the community.

Methods: In this study, first the disease progression trend was investigated and then the SIR model was used to identify the RO
indicators of epidemic characteristics and some viral diseases in the programming environment. Data related to transmission of
virus infection in Iran from 02/21/2020 to 10/12/2021 were selected from the GitHub source in the COVID-19 analysis.

Results: Based on the results obtained from the SIR model, in the period of 600 days, the estimated number of infected people was
5619032, with the maximum point of this period taking place on the 47™ day from the beginning of the period. On the other hand,
considering the obtained values, the prevalence rate of RO in the final three months, the spread of the disease was largely controlled,
however, the prevalence rate was more than one.

Conclusion: Considering that significant changes have occurred since the beginning of vaccination in Iran, it can be concluded
that the spread of the disease has been largely controlled, but as long as the prevalence rate is more than one, more control should
be exercised.
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