
REVIEW ARTICLE e-ISSN: 2349-0659 p-ISSN; 2350-0964

A Mathematical Reflection of COVID-19 and Vaccination 
Acceptance in India
Jyoti Bhola1, Ashutosh Yadav2, Ishita Srivastava1, Utcarsh Mathur1, Namrata Dewan Soni3

Ab s t r Ac t
This paper analyses the current progression of the coronavirus pandemic, with the help of a mathematical model based on differential 
equations. The model has been inspired by the standard SIR (Susceptible-Infected-Recovered) model in epidemiology. The model takes the 
effect of co-morbidities and vaccination into account. The susceptible population is split into healthy and co-morbid sub-compartments. 
A series of graphs is presented for the visual depiction of the situation at hand in the Indian context. Finally, a survey (carried out through an 
online questionnaire) based analysis of the perception of vaccination in the masses in general, and the medical community in particular, has 
also been presented.
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In t r o d u c t I o n
With the COVID-19 pandemic causing pandemonium and grave 
health risks across the globe, our well-being is at unparalleled risk. 
Though this is not the 1st time the world is facing an epidemic or 
a pandemic,[1] there have hardly been outbreaks on such massive 
scales in the recent past. The outbreak of the novel coronavirus 
disease has changed life as we know it and has adversely affected 
the economy, education, employment, etc.,[2-4] bringing a large 
number of countries across the globe to a standstill for months 
together. Almost the entire world was under varying degrees of 
lockdown (depending on the number of active cases, and the 
severity of the situation) in the initial phase of the pandemic, with 
many countries subsequently alternating between sealing and 
unlocking, as recurring waves of heightened numbers of COVID 
cases hit them. The international air travel ban and restrictions on 
local travel were unprecedented steps taken in this direction to 
contain the infection. The mutation of the virus was also a cause 
of major concern for many. Yet, the beginning of the vaccination 
process, (early 2021) promises a new ray of hope.[5]

India started experiencing the effects of the second wave 
of COVID-19 since late March that is almost 13  months after 
the first wave hit the country. Virologists confirm that like the 
earlier pandemics (like that of influenza) very frequently showed 
instances of subsequent waves hitting the areas severely affected 
by the first wave, the COVID pandemic being no different. The 
second wave not only lead to an average of over 350–360 thousand 
cases on a daily basis during the peak of the wave but also saw 
an acute shortage of oxygen cylinders, ventilators, and some 
specific medicines in certain parts of the country. On consistent 
efforts of the central and state governments (in the direction of 
imposing and implementing strict lockdowns, ensuring effective 
supply chain mechanisms for medical equipment and installing 
numerous oxygen plants) and some private organizations, the 
situation has started improving in terms of number of new cases 
recorded per day.

Coronavirus is not specifically a single species of viruses, 
but a huge family of viruses, known to cause mild to moderate 
upper-respiratory tract illness, ranging from ordinary cough to a 
slight difficulty in breathing. Hundreds of such coronaviruses have 
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been found circulating among animals such as bats, camels, and 
pigs. They infect humans but rarely. The COVID-19 (SARS CoV-2) 
pandemic is the third and the most serious of all such viral 
outbreaks in the preceding two decades, the first and second 
being the SARS (Severe Acute Respiratory Syndrome) CoV, in 
September 2002 and MERS (Middle East Respiratory Syndrome) 
CoV, in 2012, respectively.[6]

The first case of the COVID-19 disease dates back to November 
17, 2019. The first person to have supposedly caught the infection 
was identified as a 55-year-old man in the Hubei Province of 
Wuhan, China.[7,8] Further researches and studies point to the 
possibility of the disease having originated in a bat and getting 
transferred to “a pangolin-like animal.”[9] It, then, finally started 
infecting human beings.[6] It was declared a pandemic by the 
World Health Organization on March 11, 2020.[10]

Although the virus has originated in animals, its primary 
source of transmission is human-to-human, where droplets, 
aerosol, direct contact, common surfaces, etc., have been identified 
as usual sources. It is believed that crowded and confined places 
increase the chances of contracting the infection. However, 
modes of transmission are still being analyzed by the scientific 



Figure 1: Segregation of total population
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community.[11] Maintaining proper hygiene, using alcohol-based 
hand rubs, wearing masks and following the norms of physical 
distancing (Social Distancing) emerged as the major preventive 
measures against the disease.

There have been evidences of people suffering from other 
health conditions developing far more serious symptoms of the 
disease than the ones who are otherwise in a good overall health. 
The World Health Organization, on its official website, quotes:

“Most people infected with the COVID-19 virus will experience 
mild to moderate respiratory illness and recover without requiring 
special treatment. Older people and those with underlying 
medical problems such as cardiovascular disease, diabetes, chronic 
respiratory disease, and cancer are more likely to develop serious 
illness.”[12]

All extensive studies carried out at the leading institutes and 
laboratories of the world support the statement. People with 
pre-existing medical conditions and the geriatric are likely to be 
affected more severely, if they catch the disease.[13]

This brings us to a very important aspect of the paper, that 
is, co-morbidity or multi-morbidity. Although epidemiologists 
have provided different definitions for co-morbidity, based on 
different uses, it essentially refers to the occurrence of more than 
one “distinct” health condition(s) in an individual. The definition 
further broadens with the interplay of factors such as “Nature 
of health condition,” “Chronological presentation of symptoms,” 
and the “Relative importance of co-occurring conditions.”[14] With 
the limited study that has been carried out so far, it appears that 
those with co-morbidities such as diabetes, hypertension, cancer, 
cardiovascular diseases, and asthma are more susceptible to 
getting the virus.[15]

Further, people suffering from respiratory diseases for which 
air pollution is either a cause or an aggravating factor tend to 
develop a much more serious medical condition upon catching the 
infection. Such diseases include: Chronic obstructive pulmonary 
disease, asthma, and lung cancer. Naturally, people living in 
areas with a consistently poor quality of air and perpetually high 
air quality index (AQI) for prolonged durations are likely to have 
weaker respiratory systems, thus being the ones more severely 
affected by the pandemic. It is, therefore, not difficult to conclude 
that air pollution and similar factors play crucial roles in deciding 
the fate of the co-morbid/multi-morbid section of the population.

Initially, through this paper, the authors sought to study air 
pollution patterns and their effects on respiratory health and 
check whether adverse effects of long-term pollution trends 
exacerbate the symptoms of COVID-19 through a correlation 
analysis. However, the unavailability of accurate air pollution 
statistics (AQI levels) from different parts/regions of the country 
over considerably long periods of time and the asymmetric nature 
of the available data, in terms of geographical locations and 
durations, thereof led to the paper being deviated in a different 
direction, thus focusing on another math-centric health impact of 
the pandemic. However, studies from different parts of the world 
have shown highly conflicting results. A  lot of countries claim a 
direct relation between the two, due to the fact that consistently 
high levels of air pollution in the surroundings of an individual 
tend to weaken the respiratory organs, frequently causing diseases 
and disorders such as asthma, acute lower respiratory infections, 
and more often than not, and lung cancer.[16-18] These diseases, on 
enfeebling the body, make a person more prone to a serious illness 
as a result of the COVID infection. There have also been researches 

which profess no crucial or noteworthy link between elevated air 
pollution levels and the corresponding high number of patients in 
that area.[18]

The world has now reached a new stage of the COVID-
era, the vaccination stage. With India successfully moving 
toward a large scale vaccination drive, we have a completely 
new factor to consider while modeling the present situation. 
COVAXIN, which is currently being used, is India’s indigenous 
COVID-19 vaccine. It has been developed by Bharat 
Biotech in collaboration with the Indian Council of Medical 
Research  -  National Institute of Virology (NIV).[19] In addition 
to that, the Oxford-AstraZeneca vaccine, developed in the 
UK, called Covishield is also being administered on a large 
scale. Recently, Russia’s Sputnik V has also proven to be safe 
and effective against COVID-19, providing as high as a 92% 
protection in face of the virus.

The present model is an attempt to capture the current 
situation in India in a similar direction, wherein we try to include 
all the aforementioned factors and study how different sections 
of the human population interact when put under the threat 
of a contagious or highly infectious disease, COVID-19 being a 
distinctive example of the same.

th e MAt h e M At I c A l Mo d e l
The model considers the entire Indian human population under 
this setting. We segregate it under different heads on the basis 
of several factors, the major ones being their current medical 
condition and past medical history and the fact if they have 
been vaccinated against the virus. The diagram given in Figure 1 
describes this segregation and mentions the symbols which are 
used throughout the paper.

In Figure  1, “Susceptible”(S) population is the section of 
the population that has not caught the infection yet, but is 
prone to it, due to the COVID-19  patients around them. “H” 
represents the healthy population, and is divided into two 
sub-sections: HV (Healthy, Vaccinated) and HNV (Healthy, Non-
Vaccinated). Similarly, “R” represents the population with 
co-morbidities or multi-morbidities, and is divided into two 
sub-sections: RV (Co-morbid, Vaccinated) and RNV (Co-morbid, 
Non-Vaccinated).

“A” represents the active cases, or the people who are suffering 
from COVID-19 at the point of time under consideration.

The third chamber is the “Removed compartment” (X). It 
includes people who have been removed from the system, 
due to one of the three given conditions: (1) They have been 
“successfully” vaccinated, and the antibodies, so developed, 
continue to provide immunity (or, protection) against COVID-19 
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at the present moment, (2) they have recovered from the infection 
due to the treatment provided and antibodies provide protection 
from the disease, or (3) they could not survive the infection, that 
is, the deceased ones. and are positive real numbers lesser than 
unity, and represent the fraction of the successfully vaccinated 
and recovered people in the “Removed compartment.” This 
setting can be visualized in the compartmental diagram shown 
in Figure 2.

Assumptions
The model makes the following assumptions:
1. Since the cases of COVID-19 re-infection across the world 

have been considerably significant, they have been taken 
into account. The model assumes that a person who 
has developed antibodies, either on account of being 
vaccinated externally, or due to the natural antibodies 
that the body produces on catching COVID-19, does 
not catch the infection until the time the antibodies are 
effective. After this time (referred to as 𝑡𝑣 henceforth) 
elapses, the person becomes susceptible to the infection 
again[20]

2. People with pre-existing medical conditions, or a history of 
such medical problems, get impacted more severely by the 
disease, and thus, develop a serious illness when exposed to 
it[16]

3. Vaccine failures do occur, that is, the vaccine is not 100% 
potent and a constant 𝑟1 and 𝑟2 percent of people from the HV 
and RV sections, respectively, who have received the vaccine 
still develop the disease[21]

4. On account of being more prone and more seriously 
impacted, 𝑟1 ≤ 𝑟2

[22]

5. The remaining ( )1
100

1−
r

 
and ( )1

100
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r

 
who receive the vaccine 

develop antibodies successfully and hence become immune 
for the time 𝑡𝑣, with a near zero probability of catching the 
infection until the time 𝑡𝑣 elapses[23]

6. These people from assumption (5) directly move from the 
“Susceptible” compartment to the ‘Removed’ compartment, 
without going to “Infected” compartment

7. Owing to assumption (2), for the “otherwise” healthy and 
‘unwell’ people collectively, who have been vaccinated, 𝛼1 

≤ 𝛼1
′

8. On similar lines as in assumption (7), for the non-vaccinated 
section of the population, 𝛼2≤ 𝛼2′.

9. A constant number of people (from both, H and R) get 
vaccinated every day[24]

10. Furthermore, on account of having been vaccinated, 𝛼1<𝛼2 
and α1

′<𝛼2
′.

11. The fraction of the people with active antibodies from the 
“Removed” compartment cannot infect a person from the 
“Susceptible” compartment. After time 𝑡𝑣, they move back to 
the susceptible chamber.[25]

The model translates into the following set of differential 
equations:
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re s u lt A n d dI s c u s s I o n
The net or effective rate of change of the susceptible population, 
dS
dt

, depends on how each of the constituent rate in this chamber 

(𝑅𝑉, 𝑅𝑁𝑉, 𝐻𝑉, and 𝐻𝑁𝑉) would vary, and hence, would be the sum of 
their respective individual rates. This gives us the first equation of 
the model.

For calculating the rate of change for people with 
co-morbidities, who have been vaccinated (𝑅𝑉), we need to 
consider two different subsections of this population-  (1): The 
vaccinated ones who temporarily develop immunity and do 
not catch the infection, “at least” for the time period 𝑡𝑣, and,(2): 
The cases of vaccine failures, wherein the vaccinated person still 
catches the disease. As mentioned, we assume that a fixed 𝑟2% 
of 𝑅𝑉 catches the disease. Clearly, this 𝑟2% of 𝑅𝑉 moves to the 
“Infected” compartment, and the number of such people depends 
on both, the ones susceptible and the number of active cases at 
that point of time. Adding a proportionality constant 𝛼1

′, we get 

the first term of the equation. Now, the remaining 1
100
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�
�

�
�
�

r
%

 
of 

them move directly to the “Removed” compartment, since, owing 
to successful vaccination, they are no longer susceptible to the 
disease. The number of such people depends only on the number 
of susceptible, and not on the number of patients anymore. We 
again add the proportionality constant to complete the equation. 
Logically enough, both the terms appear with a negative sign in 
the equation, since these numbers move out of the “Susceptible” 
compartment. Furthermore, since a constant number of people 
get vaccinated every day, we have an additional constant added 
to the equation. On exactly similar lines as in 𝑅𝑉, we have the 
equation for 𝐻𝑉.

In equation 3, we calculate the rate of change for 𝑅𝑁𝑉, that is, 
the non-vaccinated section of the co-morbid population. Every 
non-vaccinated person is likely to catch the infection, as opposed 
to only a fixed 𝑟1 and 𝑟2 percent of them in case of 𝑅𝑉 and 𝐻𝑉, 
respectively. The entire 𝑅𝑁𝑉 population is under the threat of 
the disease. The rate of change depends on the present number 
of susceptible and the active cases and hence the first term. In 
addition, since the number of people getting vaccinated “today” 



Figure 2: Compartmental diagram
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and the number of people who lose their immunity against the 
disease “today” (since they got themselves vaccinated exactly 𝑡𝑣 
time back) are the same, so the effect of gets countered. We also 
have another incoming term in the chamber corresponding to 
the people who got infected, developed antibodies, recovered, 
and now after the passage of the time 𝑡𝑣, the body again becomes 
susceptible to the disease. This number, naturally, depends on the 
number of active cases 𝑡𝑣 time back, and not on the ones today 
and hence the last term of the equation. In a similar manner, we 
obtain equation 5 for 𝐻𝑁𝑉.

Evidently, all the terms, except those corresponding to 

completely successful cases of vaccination: 1
100
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– R’ V  

and 1
100

1
1��

�
�

�
�
�

r
– HV , which move out of the “Susceptible” 

compartment get added here to the “Infected” compartment. 

They frame the first four terms appearing in equation 6. Now, a 
certain number of people exit the ‘Infected’ compartment, on 
account of either having recovered from the disease, or not being 
able to survive the infection. We name these categories under 
the heads: “Recovered” and “Deceased,” respectively. The number 
of such people depends entirely on the number of active cases 
at the point of time under consideration, and hence the exiting 
terms 𝛽1A and 𝛽2A in equation 6.

Now, we obtain the last equation of the model, that is, the 
one for rate of change of X. This simply includes the additive terms 
corresponding to successful vaccination and the ones which 
move from the ‘Infected’ compartment to this compartment, as 
discussed above. All these terms appear with a positive sign. There 
are outgoing terms corresponding to people whose immunity 
wears off (they move back to HNV and RNV), mentioned before.

A closer look at the situation at hand would clearly justify the 
following factors. The numerical value of 𝛼1 should be lesser than 
that of 𝛼2. Similarly, 𝛼1

′should be lesser than 𝛼2
′, the reason being 

that vaccinated people in either case (i.e. healthy/co-morbid) are 
always less likely to catch the infection and develop the disease 

when compared with their respective non-vaccinated counterparts. 
Another factor to be taken into account is that, in the usual set up, 
a co-morbid person is nearly always more susceptible to COVID-19 
than an otherwise healthy person when the two are exposed to 
the same levels of infection, other parameters remaining constant. 
This prompts us to have a higher value for 𝛼1

′ than 𝛼1 and similarly, 
a higher value for 𝛼2

′ than 𝛼2. Furthermore, due to the pre-existing 
medical conditions, a vaccinated, co-morbid person is only slightly 
better than (or, only as good as) a healthy, non-vaccinated person, 
if at all. We therefore take 𝛼2 ≤ 𝛼1

′.
Having a look at the number of people getting vaccinated, we 

practically conclude that a greater number of healthy people take 
the vaccine every day as compared to the people suffering from 
some additional medical conditions.

Analysis
The system of equations has been solved, plotted, and analyzed 
using a computer algebra system Wolfram Mathematica and 
certain conclusions have been derived.

The graphs for 𝐻𝑉 and 𝑅𝑉 in Figure 3 start above the origin, 
signifying some initial number of people who have been assumed 
to be already vaccinated when the model starts. The increasing 
characters of 𝐻𝑉 and 𝑅𝑉 and the monotonically decreasing 
characters of 𝐻𝑁𝑉 and 𝑅𝑁𝑉 are in strict correspondence with the 
present statistics, showing an expected shift from the NV bracket 
to the V bracket after a certain period of time. Furthermore, 
a simultaneous dip in the curve representing the infected 
population agrees with the logically explicit fact that after passage 
of a certain amount of time, a considerable number of people 
have been vaccinated, and when vaccinated population rises, and 
becomes immune to the disease, the pandemic also starts fading. 
Note that the curves for and become nearly constant, showing 
that the net effective number of vaccinated people remains the 
same, since a total of (v1+v2) people get vaccinated every day, and 
an equal number of them lose their immunity. We also see that the 



Figure 3: Interaction of different sections of population in the model
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graph representing the net number of susceptible also eventually 
assumes a fairly constant value just when the number in the 
infected chamber starts falling. This is due to the establishment 
of equilibrium, due to a constant and fixed number of people 
entering and leaving the compartment per unit time.

Now, if we increase the rate of vaccination for both the 
categories, that is, 𝐻𝑉 and 𝑅𝑉, we will observe that the peak of the 
infected graph corresponds to a lower value on the vertical axis 
than the previous case. This emphasizes the positive effect of 
(successful) vaccination, leading to a lower peak. Not only does 
this curb the peak of the infected population, but also causes the 
pandemic to level off and vanish in comparatively much shorter 
time duration. Reduction in percentage of cases of vaccine failures 
has a further positive impact on the curve.

Case of Lifetime Immunity
Let us now assume that the antibodies against the virus (whether 
natural or induced through vaccination) last a lifetime. In this 
scenario, a person who has been vaccinated or infected can never 
contract the infection again. In this case, the “Removed” chamber 
would have no back terms and the HNV and the RNV graphs would 
eventually bend down to zero and disappear.

The resultant change in the equations is as follows:
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The other four equations remain the same as in the previous 
model.

In equation 8 (representing the non-vaccinated, co-morbid 
population), we subtract v2 as now, those vaccinated can never 
catch the infection and hence, are no longer susceptible. Further, 
as there are no cases of re-infection, the term: 𝑛*(t=t−𝑡𝑣) would not 
occur. A similar case can be argued for the non-vaccinated, healthy 
population.

Further, as already mentioned before, the “Removed” chamber 
would no longer have any back terms and would terminate, 

causing a change in equation of 
dX
dt

, as shown above. Here, those 
developing antibodies keep accumulating.

Plotting these changes in Mathematica, we obtain the graph 
shown in Figure  4a. The monotonically increasing nature of the 
Hv and Rv graphs in Figure 4a suggests the daily marginal increase 
(as certain number of people is getting vaccinated every day). 
Correspondingly, there is a dip in the HNV and RNV curves (as they are 
monotonically decreasing), as they shift from the non-vaccinated 
section to the vaccinated section. This process continues until 
they drop down to touch the horizontal axis at which point this 
population ceases to exist (as it cannot be negative).

The curve depicting the rate of Infection also corroborates 
the data. Initially, the vaccinated population is less than the non-
vaccinated population (since both the NV curves lie above the V 
curves). As a result, the rate of infection continues to increase. After 
a point, as the difference between the NV and V curves becomes 
smaller, the infections increase, but at a decreasing rate. Finally, when 
both the V curves intersect the NV curves and lie above them, the rate 
of infection peaks and starts to diminish, until the pandemic ends. 
This emphasizes the effect of vaccination on curbing the pandemic.

Figure 4b captures the change when the rate of vaccination 
is doubled for the categories H𝑉 and 𝑅𝑉 as compared to Figure 3.

We see that the peak of the infected graph corresponds to 
a lower value on the vertical axis in this case, as opposed to the 
previous case. This re-emphasizes the positive effect of (successful) 
vaccination, leading to a lower peak. Not only does this curb the 
peak of the infected population but also causes the pandemic to 
level off and vanish in comparatively much shorter time duration. 
Reduction in percentage of cases of vaccine failures has a further 
positive impact on the curve.

Survey Report and Analysis
The authors used Google Forms to circulate an online questionnaire, 
the link for which was conveyed through different social media 
platforms. The aim of this activity was to gather what the general 
public thinks about the idea of vaccination. From out of more than 
500 respondents to our questionnaire, of which around 150 were 
from medical field, the responses collected on their perception on 
various dimensions of the vaccination drive have been summarized 
in Figure 5. When asked about their positivity toward vaccination 
drive, a heterogeneous set of responses was received from different 
sections of the society. The same is summarized in Figure 6. Table 1 
presents the group statistics of positivity regarding vaccination.

In the present study, ANOVA test, which is used to test whether 
the mean values among separate subgroups differ significantly 
with each other, is conducted to check if the positivity regarding 
vaccination varies among different professional subgroups, that is, 
medicos, teachers, students, and others.

An important assumption that needs to be first checked 
before proceeding with the interpretation of results of ANOVA 
test is the assumption of homogeneity of variances which allows 
us to pool variances across the different categories. The results of 
Levene’s test used to test this assumption are presented in Table 2.

Since p < 0.05, we reject null hypothesis, that is, the assumption 
of homogeneity of variance is violated and we cannot proceed with 
the analysis using ANOVA [Table  3]. Welch and Brown-Forsythe 
Test [Table 4] has to be applied to test the significant differences 
among various sub groups.

Since, respective p-values for both the tests are significant, 
we accept the null hypothesis, that is, significant differences exist 
across different sub groups. To determine the categories between/



Figure 6: Positivity towards vaccination

Figure 5: Perception of people towards various dimensions of the vaccination drive
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among which this difference exists, post hoc analysis is performed. 
The results of the post hoc analysis are presented in Table 5.

Since p < 0.05 in case of medicos and teachers; medicos and 
students; and medicos and others, thus, significant difference 
exists among these subgroups with respect to positivity regarding 
vaccination. However, p > 0.05 among teachers, students and 
others, thus, significant differences with respect to positivity for 
vaccination do not exist among these three subgroups.

The results of the post hoc analysis indicate that significant 
differences exist between medicos and non-medicos but not 
among subgroups of the non-medical category.

Figure 4: (a) Interaction of different sections of population assuming lifetime immunity. (b) Interaction of different sections of population 
assuming double vaccination rate

b

a
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Table 5: Post hoc analysis (multiple comparisons using Hochberg)
(I) 
Profession

(J) 
Profession

Mean 
difference 

(I-J)

Std. 
Error

Tests 
(p-value)

95% Confidence 
Interval

Lower 
bound

Upper 
bound

Medicos Teachers 0.895* 0.217 0.000 0.32 1.47
Students 1.045* 0.130 0.000 0.70 1.39
Others 0.569* 0.155 0.002 0.16 0.98

Teachers Medicos –0.895* 0.217 0.000 –1.47 –0.32
Students 0.150 0.209 0.978 –0.40 0.70
Others –0.326 0.225 0.618 –0.92 0.27

Students Medicos –1.045* 0.130 0.000 –1.39 –0.70
Teachers –0.150 0.209 0.978 –0.70 0.40
Others –0.476* 0.143 0.006 –0.85 –0.10

Others Medicos –0.569* 0.155 0.002 –0.98 –0.16
Teachers 0.326 0.225 0.618 –0.27 0.92
Students 0.476* 0.143 0.006 0.10 0.85

*The mean difference is significant at the 0.05 level

Table 2: Test of homogeneity of variances
Levene statistic df1 df2 Sig. (p-value)
9.412 3 508 0.000

co n c lu s I o n

The mathematical model proposed in this paper yields results that 
completely fit into the present scenario in India. It is evident from 
the survey analysis that people from medical background were 
more positive towards the idea of vaccination than the general 
population. When the survey was conducted (January-February 
2021), the general public was a little skeptical about the entire 
vaccination procedure, probably due to lack of knowledge about 
the vaccine, apprehensions associated with the possible side 
effects, or simply due to the fact that most of them have never 
experienced or heard about a pandemic or a disease which has 

caused as much unrest in the world as the COVID-19, or even 
due to a general notion in the masses that the pandemic is not 
very serious anymore, due to the fact that the number of cases 
had started falling significantly by January 2021. Increasing the 
rate of vaccination and developing a pro-vaccination attitude in 
masses were a few of the most prominent way-outs to save the 
country from the pandemic. A  large scale awareness campaign 
about vaccination can help in eliminating the hesitation in general 
public, as well as in better preparation for the upcoming waves. 
However, a lot has changed in the second wave. It has proven to be 
deadlier than the first one and has caught the systems of the entire 
country by its throat. However, the perception with regards to 
vaccination has seemingly changed towards the positive end. The 
general population is more pro-vaccination. Vaccination seems to 
be the only way-out for the country to be prepared for more such 
episodes to come as have been predicted by experts. Keeping in 
mind the current colossal gap in the demand-supply dynamics, 
an all-inclusive vaccination policy, as well as, a well thought out 
procurement policy is the need of the hour.
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