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ABSTRACT 

 

IT is public knowledge that the World Health Organization declared the 

COVID-19 outbreak a Public Health Emergency of International Con-

cern on 30th January 2020 and a pandemic on 11th March of the same 

year. Its origination was traced to Wuhan in China. Till date, it has 

spread to around 222 countries in  the world, including India. One of 

the major causes of the snowballing increase in COVID-19 cases has 

been the scarcity of knowledge on the behavior of the new virus and the 

awareness regarding the basic preventive practices to be adopted by 

people during the preliminary days of the spread of the infection. The 

very 1st case in India was logged on 15th February 2020, and since then, 

the caseload of infected persons has snowballed to over 2.67cr only in 

India and 159.8 million cases worldwide, as recorded by the 

Worldometer. The spreading rate of COVID-19 version 2.0 has been 

phenomenal as compared to the version1.0. Countrywide complete and 

or partial lockdowns, followed by immediate isolation of infected per-

sons, were the measures initiated by the authorities in order to contain 

the spread of the disease. The aim of the study is to suggest means to 

reduce the active cases and control the transmission risk and mortality 

rates. The research thus helps to calculate and predict the threshold 

value of the disease. In addition, the Environmental Impact Assessment 

Tool (EIAT) was used to perform the sensitivity analysis to determine 

the robustness of the assessment by examining the extent of the evolu-

tion and impacts of the pandemic in the country. The constructed con-

trol model introduced five control variables as the backbone of the 

adopted control strategies. The simulated results and analysis carried 

there upon give strong indication that quarantine and provision of 

timely and appropriate medical attention to the infected individuals 
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will help reduce the number of critically infected cases to a considera-

bly low level, which will further arrest transmission rate, mortality and 

active ceases in India. 

 

Keywords: COVID-19, Dynamic Transmission, EIAT, EIA model 

 

Introduction 
The novel corona virus disease (known as 

named as COVID-19) was first detected in the 
Wuhan city of the Hubei province of China in 
the month of December, 2019 and since then it 
has spread like wildfire over 222 countries in-
cluding India. Being a novel virus of Corona 
type, there was absolute dearth of knowledge 
about its characteristics and behaviors during 
the preliminary periods of its onset, and obvi-
ous lack of its remedy led to fast spreading of 
the infection. So much so that 155.6 millions of 
people worldwide got affected in a span of a 
year and half, out of which almost 26.7 million 
belonged to India. In India first positive case 
has been detected on 15th February, 2020. The 
outbreak has taken the form of pandemic with 
more than 155.6 million positive cases and has 
taken toll of more than 3.25 million. In India 
2.67 crore individuals has been reported posi-
tive with 303,751 deaths and 23,720,919 re-
coveries. Immediate measures have been taken 
by both central as well as respective state Gov-
ernments in India to contain the COVID-19; 
spreading the awareness on the need for social 
distancing, testing in massive scale, identifica-
tion and containment of infected clusters, lock-
down, shut down and massive vaccination 
drive post availability of vaccines, are such 
measures. Such various steps have not ex-
cluded mathematical perspectives [1, 2]. Math-
ematical model to predict and analyze the pro-
gression of an affliction has been adopted by 
the SIR model which is one of the variant of 
SIQR [3].This modeling technique for COVID-
19has emphasized the isolation of infectious 
cases. Analysis of this model includes a couple 
of the initially most contrived countries, like 
Brazil [4]  and Italy [5]. As per the power-law 
growth [6], the lock down and shut down effect 
on arresting the proliferation of the infection 
[7] have been significant in India. In the month 
of December 2019, the outbreak of COVID-19 
spiraled out not only within China but also 

spread over worldwide [8, 21]. Scientists and 
Medical experts trialed with the existing drugs 
to treat COVID-19, which however did not yield 
the expected result. In February 2020, the WHO 
declared COVID-19 as a pandemic and pressed 
upon the urgent need to control the viral trans-
mission from amongst humans [9]. In spite of 
the very stringent measures adopted by China 
the spiral progression of the disease could not 
be contained, moreover it spread rapidly to 
many countries and territories throughout the 
world in a very short span of time [10, 11]. The 
most significant cause for rapid proliferation of  
novel corona virus has been dearth of 
knowledge and awareness regarding the virus 
of during its initial stages of growth. This virus 
causes high mortality, spread rapidly. It does 
not show any symptoms in its early infection 
stage and it affects any age of peoples [12]. Rec-
ords showed that mortality rate of old age hu-
mans are more because they are not only af-
fected by Covid-19 but also by other diseases 
like diabetics, blood pressure, heart disease etc. 

In India, the outbreak of COVID-19 spiked 
very rapidly, mostly because of the migration of 
people in large scale from their place of work to 
their respective hometowns on the aftermath 
of nationwide lockdown, largely negating the 
expected positive effect of such a stringent ac-
tion. Besides, as figured out by experts the visi-
ble symptoms of the disease in an infected per-
son was supposed to take 5 to 6 days from the 
day of contamination, however it was ascer-
tained that it could also last up to 14 days, 
which makes it tougher to isolate infected indi-
viduals during the preliminary stages of infec-
tion [13]. The symptoms of COVID-19 include 
fever with high body temperature, dry cough-
ing, fatigue, body ache, sore throat, diarrhea, 
conjunctivitis, headache, loss of taste and/or 
smell, skin rashes, discoloration of fingers 
and/or toes, shortness of breath, chest pain, 
loss of speech or movement etc. [14]. Current 
evidences suggest that the virus proliferates 
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amongst people spending time in close contact 
with each other, typically when the distance be-
tween two individuals is less than 1 meter 
(short-range). Also, the said virus being air-
borne in nature, persons can be infected 
through eye, nose, or mouth by inhaling or 
coming in  direct contact with the virus contain-
ing aerosols or droplets [15]. The possibility of 
spread also becomes more stronger in poorly 
ventilated, crowded indoors [16], as aerosols 
tend to remain suspended in the air and travel 
more than 1 meter (long-range). Infection can 
also spread by touching contaminated surfaces 
and passing on the same to the body by eyes, 
nose or mouth, thus requiring proper sanitiza-
tion of public places and frequent cleaning of 
hands with soap [14, 17]. The risk factor of get-
ting contaminated by COVID-19 is very high as 
the virus remains in active state in the environ-
ment for several days [18]. Aged persons and 
children are more vulnerable to COVID-19 as 
they possess low immunity, and they tend to 
get seriously affected by it [19]. As the a lack of 
any definitive treatment or vaccines to fight 
this virus, keeping isolated the infected persons 
in quarantine facilities has been the primary 
and the only means of containing the disease as 
adopted by most of the affected countries. Also, 
lockdown and shutdown steps are taken in the 
highly affected regions [20]. Despite of all these 
preventive strategies, Indians are still at high 
risk as the transmission is still at large and mor-
tality continues as the virus is changing its form 
through genetic mutation, the delta strain fol-
lowed by currently concerning omicron being 
the dark realities of the affair.  

To ameliorate this situation, study of EIAT 
and EIA mathematical model play very vital 
roles to identify, recognize value and predict 
the pandemic behavior of the infectious disease 
and minimize the active cases. A gamut of stud-
ies has already been carried out to analyze the 
dynamics of COVID-19 proliferation. Based on 
these databases, our studies of COVID-19 out-
break employed data from 31st December2019 
to 23rd May2021 to analyze the evolution of 
COVID-19 in India with the EIAT and EIA 
model. The parameters and indicators that can 
determine the growth, spread of disease and 
minimize the infected and positive active cases 
in India are considered. 

Assumptions 
• Lockdown reduces the infection rate. 
• Social distancing minimizes the spread of 

disease. 
• Use of masks and gloves minimizes social 

contact. 
• Use of sanitizer kills the virus of COVID-19. 
• Spreading rate should be minimized by 

home isolation and quarantine. 
• Vaccination reduces the rate of spreading 

of virus of COVID-19. 
 
Notations 
• E (t): Individuals exposed to infected per-

son(s) but not infected yet 
•  I(t) : Persons infected by COVID-19 
• C(t) : COVID-19 infected persons in critical 

condition 
• H(t) : Persons hospitalized  
• D(t) : Persons succumbed to COVID-19 
• B     : Exposed individual’s birth rate. (0.01) 
• γ1   ∶ Test positive Rate (0.11 to 0.13) 

• γ2   ∶  Rate of recovery of infected persons 
with strong immunity and getting exposed 
again (0.25-0.34) 

• γ3   ∶Hospitalized rate of infected individu-
als. (0.26-0.35) 

• γ4   ∶ Rate of infected individuals who 
passed away. (0.015 – 0.033) 

• γ5   ∶ Rate of infected individuals into criti-
cal condition. (0.36-0.45) 

• γ6   ∶Rate of recovery of hospitalized per-
sons and getting exposed again. (0.87-0.97) 

• γ7   ∶ Rate of critically infected individuals 
to hospitalized (0.65-0.80 assumed) 

• γ8   ∶ The rate of hospitalized individuals 
goes into critical condition. (0.4calculated) 

• γ9   ∶ Rate of critically infected individuals 
to pass away (0.09) 

• γ10 ∶Rate of infected corpse spreading in-
fection (0.011 assumed) 

• 𝜇   ∶ Natural death rate. (0.01) 
 
Mathematical Model Formulation 

This study analyzes the dynamicity of 
COVID-19 by a compartmental constructed 
model. The model encompasses all feasible 
means of transmission of the virus in the  
human populace. The contagious nature of 
COVID-19 and caseload of infection has been 
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quite severe in most of the countries around 
the world. The susceptible population is  
ignored in this model, and the total population 

is divided into five parts. The dynamicity of the 
proliferation of COVID-19 from human to hu-
man has been represented graphically.

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Dynamical Transmission of COVID-19 
 

Using the above figure 1, the system of a set of nonlinear differential equations for the model is 
represented as below: 
dE

dt
= B + γ2IE − γ1EI + γ6H + γ10ED − μE  

      ⇒
dE

dt
+ μE = B + γ2IE − γ1EI + γ6H + γ10ED     (1) 

dI

dt
= γ1𝐸𝐼 − γ2IE − (γ3 + γ4 + γ5 + μ)I  

     ⇒
dI

dt
+ (γ3 + γ4 + γ5 + μ)I = γ1EI − γ2IE      (2) 

dC

dt
= γ5I + γ8H − (γ7 + γ9 + μ)C  

     ⇒
dC

dt
+ (γ7 + γ9 + μ)C = γ5I + γ8H       (3) 

dH

dt
= γ3I + γ7C − (γ6 + γ8 + μ)H  

      ⇒
dH

dt
+ (γ6 + γ8 + μ)H = γ3I + γ7C       (4) 

 
   dD

dt
= γ4I + γ9C − γ10ED         (5) 

(Here, all the parametric values used in this proposed model are positive) 
From eqn (2) 

𝐼. 𝐹 = 𝑒(γ3+γ4+γ5+μ)𝑡  

And 𝐼(𝑡) =
γ1𝐄𝐈−γ2IE

(γ3+γ4+γ5+μ)
+ 𝐾𝑒−(γ3+γ4+γ5+μ)𝑡     (6) 

At t=0,γ1 = γ2 = γ3 = γ4 = γ5 = 0 

 I(𝑡) = 𝐼0𝑒−(γ3+γ4+γ5+μ)𝑡 +
γ1.EI−γ2.IE

(γ3+γ4+γ5+μ)
       (7) 
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𝐴0 is the number of infected individuals in the country at the start of the disease. In this model  𝐼0  
= 222704, considered as the initial value. 
 
Confirmed positive Active cases  𝐴∗ = [𝐶0 +I+C+H] in the country at the time (t). 
𝐴∗(𝑡) = 𝐶0 + 𝐼(𝑡) + 𝐶(𝑡) + 𝐻(𝑡)        (8) 

From eqn (3) 

𝐼. 𝐹 = 𝑒(γ7+γ9+μ)𝑡  

𝐶(𝑡) =
γ5I+γ8H

γ7+γ9+μ
+ 𝐾1𝑒−(γ7+γ9+μ)𝑡       (9) 

At t=0, γ5 = γ7 = γ8 = γ9 = 0 and 𝐶(𝑡0) = 𝐶0 , then we get 

  𝐶(𝑡) = 𝐶0𝑒−(γ7+γ9+μ)𝑡 +
γ5I+γ8H

γ7+γ9+μ
                   (10) 

 
From eqn (4) 
dH

dt
+ (γ6 + γ8 + μ)H = γ3I + γ7C  

𝐼. 𝐹 = 𝑒(γ6+γ8+μ)𝑡  

𝐻(𝑡) =
γ3I+γ7C

γ6+γ8+μ
+ 𝐾2𝑒−(γ6+γ8+μ)𝑡       (11) 

At t=0,γ3 = γ6 = γ7 = γ8 = 0 and  𝐻(𝑡0) = 𝐻0 

𝐻(𝑡) = 𝐻0𝑒−(γ6+γ8+μ)𝑡 +
γ3I+γ7C

γ6+γ8+μ
        (12) 

 
Substituting eqn (7), eqn (10), and eqn (12) in eqn (8), we get 

𝐴(𝑡) = {
𝐶0 + 𝐼0𝑒−(γ3+γ4+γ5+μ)𝑡 + 𝐶0𝑒−(γ7+γ9+μ)𝑡 + 𝐻0𝑒−(γ6+γ8+μ)𝑡

+
γ1.EI−γ2.IE

(γ3+γ4+γ5+μ)
+

γ5I+γ8H

γ7+γ9+μ
+

γ3I+γ7C

γ6+γ8+μ

}   (13) 

 
From (5) we get 
dD

dt
= γ4I + γ9C − γ10ED  

⇒ 𝐷(𝑡) = (γ4I + γ9C − γ10ED)𝑡 + 𝐾3  

At    t=0, 𝐷(𝑡 = 0) = 𝐷𝑜  then we get 

𝐷(𝑡) = 𝐷𝑜 + (γ4I + γ9C − γ10ED)𝑡  

 
The total confirmed positive cases 𝑇𝑐𝑃 = 𝐶0 + 𝐼(𝑡) + 𝐶(𝑡) + 𝐻(𝑡) + 𝐷(𝑡) 

i.e.   𝑇𝑐𝑃 = {
𝐶0 + 𝐼0𝑒−(γ3+γ4+γ5+μ)𝑡 + 𝐶0𝑒−(γ7+γ9+μ)𝑡 + 𝐻0𝑒−(γ6+γ8+μ)𝑡 + 𝐷𝑜

+
γ1.EI−γ2.IE

(γ3+γ4+γ5+μ)
+

γ5I+γ8H

γ7+γ9+μ
+

γ3I+γ7C

γ6+γ8+μ
+ (γ4I + γ9C − γ10ED)𝑡

} (14) 

 
Now we want to minimize the Active cases to control the COVID-19 issues in India 
𝑑𝐴

𝑑𝑡
= 0 𝑎𝑛𝑑

𝑑2𝐴

𝑑𝑡2 > 0  
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    𝑑𝐴(𝑡)

𝑑𝑡
= {

−(γ3 + γ4 + γ5 + μ)𝐼0𝑒−(γ3+γ4+γ5+μ)𝑡

−(γ7 + γ9 + μ)𝐶0𝑒−(γ7+γ9+μ)𝑡

−(γ6 + γ8 + μ)𝐻0𝑒−(γ6+γ8+μ)𝑡

} = 0 

And 

                      
𝑑2𝐴

𝑑𝑡2 = {

(γ3 + γ4 + γ5 + μ)2𝐼0𝑒−(γ3+γ4+γ5+μ)𝑡

+(γ7 + γ9 + μ)2𝐶0𝑒−(γ7+γ9+μ)𝑡

+(γ6 + γ8 + μ)2𝐻0𝑒−(γ6+γ8+μ)𝑡

}>0 

 
Numerical Example 

In this section, it has been provided a nu-
merical data to understand the model. Consid-
ering the following parameter value in proper 
percentage and the output of the Numerical 
model implemented by MATHEMATICA  
software version 12.0. 
𝐴0 = 2805399, 𝐶0  = 1081460, 𝐻0 =

402154 , EI=2123782, IE= 𝐼0 = 222704, 
𝜇 =0.01,γ1 = 0.11  ,𝛾2=0.25, 𝛾3=0.35, 𝛾4= 0.01, 
𝛾5 = 0.45  , 𝛾6  =0.87, 𝛾7 =0.65, 𝛾8 = 0.40, 𝛾9  = 
0.09, 𝛾10  = 0.0112. 
According to the programming, it is found that 
minimizing the infection cases (I*) as well as re-
ducing the confirmed positive cases (A*).

 
Table-1: variation of I* with 𝛾1𝑎𝑛𝑑𝛾2  

𝛄𝟐 𝛄𝟏 = 𝟎. 𝟏𝟑 𝛄𝟏 = 𝟎. 𝟏𝟐 𝛄𝟏 = 𝟎. 𝟏𝟏 
0.25 268800 242900 217000 
0.28 260651 234752 208852 
0.31 252504 226604 200705 
0.34 244356 218456 192557 

 
• when test positive rate(γ1) decreases and recovery rate of infected persons with strong im-

munity (γ2) remains unchanged, then the current infection (I*) decreases. 
• When Testpositiverate(γ1) becomes unchanged and recovery rate of infected persons with 

strong immunity (γ2) increases, then the current infection (I *) decreases. 
 

Table-2: variation of I* with𝛾1𝑎𝑛𝑑𝛾3 

𝛄𝟑 𝛄𝟏 = 𝟎. 𝟏𝟑 
𝛄𝟐 = 𝟎. 𝟐𝟓 

𝛄𝟏 = 𝟎. 𝟏𝟐 
𝛄𝟐 = 𝟎. 𝟐𝟓 

𝛄𝟏 = 𝟎. 𝟏𝟏 
𝛄𝟐 = 𝟎. 𝟐𝟓 

0.32 279007 252124 225241 
0.29 290021 262076 234132 
0.26 301939 272846 243753 

 
• when Test positive Rate(γ1) increases and recovery rate of infected persons with strong im-

munity (γ2) remains unchanged & Hospitalization rate of infected individuals (γ3) decreases, 
then the current infection ( I *) increases. 

• When the recovery rate of infected persons with strong immunity (γ2) and the Hospitalization 
rate of infected individuals ( γ3) remains unchanged &Test positive Rate(γ1) decreases, then 
the current infection (I *) decreases.       
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Table-3: variation of I* with𝛾1  ,𝛾2 𝑎𝑛𝑑 𝛾5 

𝛄𝟓 𝛄𝟏 = 𝟎. 𝟏𝟏 
𝛄𝟐 = 𝟎. 𝟐𝟖 

𝛄𝟏 = 𝟎. 𝟏𝟏 
𝛄𝟐 = 𝟎. 𝟑𝟏 

𝛄𝟏 = 𝟎. 𝟏𝟏 
𝛄𝟐 = 𝟎. 𝟑𝟒 

0.42 216783 208326 202688 

0.39 225341 216550 210689 
0.36 234601 225449 219348 

 
• when Test positive Rate (γ1) and rate of infected individuals into critical condition (γ5) are 

unchanged & recovered rate of infected persons with strong immunity (γ2 ) increase, then 
current infection(I*) decreases. 

• when Test positive Rate (γ1) & recovery rate of infected persons with strong immunity (γ2 ) 
remains unchanged & rate of infected individuals in critical condition (γ5) decreases, then the 
current infection (I *) increases. 

 
Table-4: variation of I* and C* with 𝛾1  

parameters %values I* C* 
𝛄𝟏 0.11 217000 855527 

0.12 242900 871067 

0.13 268800 886607 
𝛄𝟐 0.28 208852 850638 

0.31 200705 845750 
0.34 192557 840861 

𝛄𝟓 0.42 225241 851462 

0.39 234132 847075 
0.36 243753 842328 

 
• When the recovery rate of infected individuals themselves due to strong immunity (γ2 ) re-

mains unchanged and Test positive Rate(γ1) increases, then current infection (I*) and current 
critical cases(C*) increases. 

• When Test positive Rate(γ1) remains unchanged, and the recovery rate of infected individuals 
themselves due to strong immunity (γ2 )increases, then current infection (I*) and current crit-
ical cases (C*) decrease. 

• When the rate of infected individuals into critical condition ( γ5) decreases and remaining 𝛾  
values remain unchanged, then current infection(I*) increases and current critical cases (C*) 
decreases. 

 
Table-5: variation of H* with I* and C* 

I* C* H* 
217000 855527 605597 
242900 871067 620570 
268800 886607 635544 

 
• When current infection (I*) and current critical cases (C*) increase, then current Hospitaliza-

tion (H*) increases. 
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Table-6: variation of H* with 𝛾6  

𝛄𝟔 I* C* H* 

0.90 217000 855527 590983 
0.93 242900 871067 576975 
0.97 268800 886607 559175 

 
• When the rate of hospitalized individuals getting recovered (γ6) increases, then current Hos-

pitalization (H*) decreases. 
 

Table-7: Summary of all cases considered (with predicted values) 

parameters % value I* C* H* A* 
𝜸𝟏 0.11 217000 855527 605597 2,759,585 

0.12 242900 871067 620570 2,815,997 
0.13 268800 886607 635544 2,872,411 

𝜸𝟐 0.28 208852 850638 600886 2,741,836 
0.31 200705 845705 596176 2,724,091 
0.34 192557 840861 591466 2,706,344 

𝜸𝟑 0.32 225241 505545 424846 2,237,092 
0.29 234132 508671 423169 2,247,432 

0.26 243753 512053 421353 2,258,619 
𝜸𝟓 0.42 225241 851462 605786 2,763,949 

0.39 234132 847075 605990 2,768,657 
0.36 243753 842328 606210 2,773,751 

𝜸𝟔 0.90 217000 855527 590984 2,744,971 

0.93 217000 855527 576975 2,730,962 
0.97 217000 855527 559175 2,713,162 

𝜸𝟕 0.70 217000 589298 481378 2,369,136 
0.75 217000 561877 488171 2,348,508 
0.80 217000 536134 493896 2,328,490 

                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variation of Infected cases (I*), Critical cases (C*), Hospitalized cases (H*), and Active cases 
(A*) with respect to TPR (ϒ1) growth per day in India as of 23rd May 2021. 
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Variation of Infected cases (I*), Critical cases (C*), Hospitalized cases (H*), and Active cases 
(A*) with respect to TPR (ϒ2) growth per day in India as of 23rd May 2021. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variation of Infected cases (I*), Critical cases (C*), hospitalized cases (H*), and Active cases 
(A*) concerning TPR (ϒ3) growth per day in India as of 23rd May 2021 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variation of Infected cases (I*), Critical cases (C*), Hospitalized cases (H*), and Active cases 
(A*) with respect to TPR (ϒ5) growth per day in India as of 23rd May 2021. 
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Variation of Infected cases (I*), Critical cases (C*), Hospitalized cases (H*), and Active cases 
(A*) with respect to TPR (ϒ6) growth per day in India as of 23rd May 2021 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variation of Infected cases (I*), Critical cases (C*), Hospitalized cases (H*), and Active cases 
(A*) with respect to TPR (ϒ7) growth per day in India as of 23rd May 2021 
 
Sensitivity Analysis 
• When the test positive rate (𝜸𝟏) increases, 

then simultaneously the current value of in-
fection (I*), current critical cases(C*), cur-
rent hospitalized cases(H*), and current ac-
tive cases(A*) increases. 

• When the recovered rate of infected indi-
viduals themselves due to strong immunity 
( γ2  ) increases, then simultaneously the 
current value of infection (I*), current crit-
ical cases(C*), current hospitalized 
cases(H*), and current active cases(A*) de-
crease. 

•  When hospitalized rate of infected individ-
uals (γ3) decreases gradually, then current 

Hospitalized cases (H*) decreases but cur-
rent value of infection (I*), current critical 
cases (C*) and current active cases (A*) in-
creases. 

• When the rate of infected individuals into 
critical condition (γ5) gradually decreases, 
then current critical cases (C*) decreases 
but current value of infection (I*), current 
Hospitalized cases (H*) and current active 
cases (A*) increases. 

• When the rate of hospitalized individuals 
get recovered ( γ6 ) gradually increases, 
then current hospitalized cases (H*) and 
current active cases (A*) decrease. 
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• When the rate of critically infected individ-
uals to hospitalized ( γ7 ) gradually in-
creases, then current critical cases (C*) de-
crease, current hospitalized cases (H*) in-
crease, but current active cases (A*) de-
crease. 

 

Conclusion 
The study proposes a compartmental 

model designed to examine the proliferation of 
the COVID-19 outbreak in the human populace. 
The objective of this work is to reduce active 
cases and control the transmission risk and de-
mises. The research has helped to calculate and 
predict the threshold value of the disease using 
India as a case study. To develop strategies in 
order to prevent the pandemic of COVID-19, a 
successful control model has been invented 
and applied to minimize the active cases and 
risk of transmission. Based on the literature re-
viewed, the study also discovered that there is 
need to speedily accelerated the vaccination 
process, maintain social distance, wear masks, 
washing of hands using soap, sanitized hands 
and the surroundings by using sanitizer, in-
creasing SARS-CoV-2 antibody and antigen 
tests and increases hospital facility for both in-
fected and critical individuals; particularly in 
places where the government has restricted 
gathering during the lockdown and shutdown 
period. The above-mentioned sorts of 
measures have to be firmly undertaken to slow 
down the social transmission of disease to the 
uninfected class of the population. However, 
using our control model, the research intro-
duced five control variables as the form of con-
trol strategies. These strategies include self-im-
posed quarantine by the persons exposed to 
COVID-19-affected individuals, home or insti-
tutional isolation of infected persons, optimum 
care of infected persons in order to keep the 
case load of critically ill at a minimal level, and 
capacity expansion of hospital and related 
health facilities specifically meant for COVID-
19 infected patients. The simulated results and 
analysis carried there upon give strong indica-
tion that quarantine and provision of timely 
and appropriate medical attention to the in-
fected individuals will help reduce the number 
of critically infected cases to a considerably low 

level, which will further arrest transmission 
rate, mortality and active ceases in India. Since 
the onset of the COVID-19 virus, it has been 
evolving by presenting newer variants with the 
progress of time, ushering in waves of the 
spread. The proposed model can very well be 
verified for its efficacy against these surges as a 
future scope of research.  
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