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Supplementary file 2  

Table S1. Disease and demographic inputs and parameters used in the SEIR model  

Parameters Definition  Values  References 

Susceptible 

S(t) 

Susceptible individuals to getting the 

infection at any time 

At time 0 (start of 

the epidemic, 

January 21) 

n = 10 million for 

Tehran (capital) 

n = 83 million for 

the national model  

1,2 

Exposed 

E(t) 

Exposed individuals to the virus at 

any time  

At time 0 (start of 

the epidemic, 

January 21) 

n = 70 in Tehran  

n = 1170 in the 

national model  

-- 

Infected 

I(t) 

Infected individuals at any time   At time 0 

n = 5 in Tehran  

n = 90 in the 

national model 

-- 

Isolated 

Is(t) 

Individuals who become home-

isolated after getting the infection 

without hospitalization  

At time 0  

Value = 0 

-- 

Recovered 

R(t) 

Individuals who are recovered from 

the infection  

At time 0  

Value = 0 

-- 

Hospital 

H(t) 

Individuals who are hospitalized  At time 0  

Value = 0 

-- 

Death 

D(t) 

Individuals who died of the infection  At time 0  

Value = 0 

-- 

Temporary 

Isolation 

Units 

T(t) 

TIU individuals who are discharged 

from hospitals 

At time 0 

Value = 0 

-- 

N Country total population  N = 10 million for 

Tehran (capital) 

N = 83 million for 

the national model 

1,2 

C The average number of contacts for 

each uninfected individual  

The values of these 

parameters are 

-- 
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Parameters Definition  Values  References 

reported in 

Appendix B Table 

2.  

B (Beta) Transmission probability (the 

probability of getting the infection 

when an infected individual contact 

with an uninfected individual) 

Ranged from 0.0423 

in 21 January to 

0.025813 in 19 June  

Seasonality 

distribution: (((Sin 

(2 × 3.14 × (Time + 

110) / 365)) + 1) × 

((0.045 – 0.02) / 2)) 

+ 0.02 

 

3–5 

II(t) Infected individuals with the potential 

to infect uninfected people 

I+(0.1×T)+(0.02×H) -- 

SE The average number of people from 

susceptible individuals are added to 

exposed individuals (per day) 

B×C× (II/N)× S -- 

EI  The average number of people from 

exposed individuals are added to 

infected individuals (per day)  

E×(1/D1) -- 

D1 The average duration taken for an 

exposed individual becomes an 

infected individual 

Normal (5.33, 

0.445)a 

6 

I.Is The number of people who become 

home-isolated (per day) 

(I)×(I.Is.R)×(1/D6) -- 

D6 The average duration taken for an 

infected individual becomes home-

isolated  

Normal (3, 0.5)a Expert Opinion 

I.Is.R % of infected individuals becomes 

isolated  

According to the 

possible scenarios in 

the text  

-- 

IsR The number of people who become 

recovered after isolation (per day) 

(Is)/D7 -- 

D7 The duration taken for an isolated 

individual becomes recovered  

Normal (7.91,0.5)a 

 

6 

I.R The total number of infected cases 

who become recovered (without 

isolation and without hospitalization) 

(I)×(I.R.R)×(1/D8) -- 
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Parameters Definition  Values  References 

I.R.R % of infected cases who become 

recovered (without isolation and 

without hospitalization) 

According to the 

possible scenarios  

-- 

D8 The average duration taken for an 

infected case becomes recovered 

(without isolation and without 

hospitalization) 

Normal (10.91, 

0.50)a 

6 

IH Number of infected individuals who 

are hospitalized (per day) 

I× (1/D2)×(IH.R) -- 

IH.R % of infected individuals who are 

hospitalized  

Normal (0.05, 0.01)a  National Data 

and Expert 

Opinion 

D2 The average duration taken for an 

infected individual stays in hospital  

Normal (2, 0.5)a Expert Opinion 

HT Number of hospitalized cases who are 

discharged from hospital (per day) 

(HT.R)×(H)×(1/D4) -- 

HT.R % of hospitalized cases who 

discharged from hospital  

Normal (0.9, 0.01)a National Data 

and Expert 

Opinion 

D4 The average duration taken for a 

hospitalized individual to be 

discharged  

Normal (5, 0.5)a National Data 

and Expert 

Opinion 

TR Number of individuals who are on 

recovery after discharge  

(T)×(TR.R)×(1/D5) -- 

TR.R % of infected cases who recovered 

after discharge  

N(0.995, 0.001)a National Data 

and Expert 

Opinion 

D5 The average duration taken to be 

recovered after discharge  

Normal (7, 0.5)a National Data 

and Expert 

Opinion 

HD Number of hospitalized, infected 

cases who die in hospital (per day) 

(H)×(1/D3)×(HD.R) -- 

HD.R % of hospitalized, infected cases who 

die in hospital  

1 – HT.R -- 

D3 The average duration taken for a 

hospitalized, infected case to die in 

hospital  

Normal (5, 0.5)a Expert Opinion 
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Parameters Definition  Values  References 

ID Number of infected cases who die 

from the infection without being 

hospitalized  

(I)×(ID.R)×(1/D9) -- 

ID.R % of infected cases who die from the 

infection without being hospitalized   

scenario A,B and C: 

0.005 

scenario D: 0.002 

scenario E: 0 

Expert Opinion 

D9 The average duration taken to be died 

from the infection for infected 

individuals without being hospitalized  

Normal (11, 0.50)a 7 justify with 

expert opinion 

TD Number of infected cases who die 

after discharge (per day) 

(T)×(TD.R)×(1/D10) -- 

TD.R % of infected cases who die from the 

infection after discharge (ie, 5 deaths 

in 1000 discharged cases) 

N(0.005, 0.001)a National Data 

Expert Opinion 

D10 The average duration taken to be died 

after discharge 

Normal (7, 0.50)a Expert Opinion 

a Normal refers to the normal distribution (mean, SD) 

 

Table S2. The values considered for effective contact rate (ie, C) within four months of the 

COVID-19 epidemic stratified by Tehran and national models 

Months and 10-day intervals  Contact rate (C)  Reference 

Tehran 

model 

National 

model 

 

 
7–11 From Jan 21, 2020, to Jan 30, 2020 14 13 

From Jan 31, 2002, to Feb 9, 2020 13 12 

From Feb 10, 2020, to Feb 19, 2020 12 11 

From Feb 20, 2020, to Feb 29, 2020 10 9 

From Mar 1, 2020, to Mar 20, 2020 5 5 

From Mar 21, 2020, to Mar 31, 2020 6* 6* 

From Apr 1, 2020, to June 19, 2020 5 5 

* Contact rates were assumed to increase due to the Nowruz holidays within these periods 
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