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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), after mutation, found a new host, 

the human cell, and comfortably multiplied itself. Used human cells as copying machines and 

made millions of copies in nasal cavities, throats and lungs at times in human eyes, which could 

survive in aerosols and various surfaces for more than 72 hours. The human bodies proved to be 

secured habitable housing colonies, which not only offered environment for its multiplication 

within the body at an exponential rate but also helped it to travel all over the globe. Within human 

cells it also mutated, changed in shape and content, and became extra virulent, which made it 

extremely difficult to suppress or impede its propagation. Evidently, the virus showed no signs of 

leaving the newfound housing complexes in a hurry. 

In these times of utter helplessness only science provided the rays of hope. Scientific community 

rose to the occasion, scrutinised shape, size, and properties of the covid-19 causing virus, modes, 

and nature of its replication within human cells, parts of the body where it breeds, symptoms of 

the diseases it causes, the duration of incubation period, medium through which it is transmitted, 

protective measures which can reduce its impact and finally invented vaccine, which helps the 

immune system to resist its invasion. Experts working in public health used predictive statistical 

models, mapped the progression. They warned politicians and policy makers that the pandemic 

will spread in waves and reduction of the number of cases does not indicate demise of the virus.

Scientific community rises to the occasion

Most of the time human bodies successfully resisted this invasion. However, in cases where the 

viruses won the battle of survival, curiously, in a zeal to multiply it damage the host to such an 

extent that hosts become unliveable. The survival strategy of almost all pathogens includes 

'infect other bodies even before symptoms of invasion have appeared in the host'.  This evasive 

strategy of SARS-CoV-2 immensely helped it to survive and multiply in human bodies. Under the 

load of the resulting pandemic, the health care system, human defence mechanisms built against 

diseases, crumbled and millions died. Panic and hopelessness loomed large.

Virus in India

The first confirmed case of Covid-19 infection in India was reported on January 27, 2020. Initially 

the country witnessed slow progression of the number of new cases but soon it gained 

momentum and the so-called first wave reached its peak by mid-September 2020, with almost 100 

thousand reported cases. The data officially released by the government of India always 

remained suspect. A study carried out by a team of experts of University of Chicago and Duke 

university estimated 'that Karnataka alone had approximately 31.5 million cases of COVID-19 ---, 

relative to 8 million reported nationally in India' by August 2020. After August 2020, the curve 

showed a definite downward trend. The second wave of mass infection, far more intense, virulent 

Introduction

UChicago News. (February 5. 2021). COVID-19 cases in India underreported by over 20 million, study says
https://www.worldometers.info/coronavirus/country/india/
Perappadaan BS., in The Hindu. (January 30, 2020) India's first coronavirus infection confirmed in Kerala
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The present report is based on the opinion survey carried out during the first and second waves of 

the pandemic. During the first wave data was collected through online and offline questionnaire, 

which contained close and open-ended questions. During the second round we decided to collect 

data only through online questionnaire. The gap between the two rounds was one year. During 

the first round of survey, which was administered in May 2020, after data cleaning 2223 filled-in 

questionnaires were subjected to statistical analysis, this number was 2243 in the second round of 

data collection in 2021. 

and deadly, hit Indian population in mid-March 2021.  

 Evidently, Covid-19 crisis hit India each time with a sufficiently long lag period compared to other 

countries. China, Italy and many other European and developing countries were already dealing 

with the pandemic much before the first wave hit India. Indian government refused to read the 

writing on the wall and the country was allowed to plunge into crisis. There was sufficient 

experience, evidence and scientific literature available to take preventive and curative actions. 

The second wave also caught them as unprepared as the first one. Organising huge religious 

gatherings and political rallies was a criminal negligence which led to the death of hundreds of 

thousands. Ordinary citizens were left to fend for themselves. People had to face lack of oxygen, 

non-availability of bed in the hospitals, black marketing of essential drugs, fake news, and 

onslaught of superstitions. In times of fear, helplessness and death ordinary citizens proactively 

collect the latest usable scientific information to deal with the crisis. To test and validate the 

hypothesis that the receptivity of even convoluted scientific information among the people goes 

up by many notches, it shapes the perceptions and leads to attitudinal changes, we carried out two 

rounds of opinion surveys among the Indian population. One of the objectives of the study is to 

probe if the crisis-knowledge generation-perceptions-attitude cascade leads to a new normal or 

else the attitudinal changes taper off once the crisis is over.

Present Report

The first chapter of the report deals with the statistical analysis and concluding remarks based on 

the dataset collected during 10th to 25th of May 2021. The second chapter presents comparative 

analysis of the responses and shifts in knowledge, perceptions, and attitudes among the Indian 

public. Chapter three gives a detailed account of the debate around the pandemic. It also 

delineates salient features of the discourse on vaccines, their production and procurement 

processes and the vaccination campaigns. This chapter has been contributed by Dr PVS Kumar. 

The shock wave of the pandemic has intensely impacted the international as well as national 

economy. The fourth chapter contributed by Prof. Arun Kumar, in great depth, discusses how 

panicked governments failed to deal with emerging economic crisis and added to the peoples' 

misery. It also deals with short term and long-term factors which will keep on influencing the 

economic development of the country.

Appendix-I gives and overviews of the first round of data analysis and conclusions which were 

presented in the first report entitled 'Pulse of the Pandemic, A sudden Surge in Scientific Temper 

During Covid-19 Crisis'. Leena Dabiru has once again collated reported myths, superstition, fear 

and panic which were circulated among the public during the second wave which are given in 

Annexure-2 and 2a. 

 Raza G. et al. (2020). Pulse of the Pandemic, A sudden Surge in Scientific attitude During Covid-19 Crisis. Anhad. New Delhi.
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Executive Summary

The first chapter of the report deals with the statistical analysis and concluding remarks based on 

the dataset collected during 10th to 25th of May 2021. 

More than 70 per cent of the respondents said if symptoms appear they will contact a 'Doctor'. 

24.8 per cent said that they would go for home quarantine. So despite the attack on allopathic 

doctors the public perception was in their favour. 92 per cent respondents knew the correct name 

of the test Swab/RT-PCR. 44.3 per cent of the respondents thought that Covid virus manmade, 

32.5 per cent believed that it is a natural process and the virus after it got mutated infected the 

humans.

The present report is based on the opinion survey carried out during the first and second waves of 

the pandemic. During the first wave data was collected through online and offline questionnaire, 

which contained close and open-ended questions. During the second round we decided to collect 

data only through online questionnaire. The gap between the two rounds was one year. During the 

first round of survey, which was administered in May 2020, after data cleaning 2223 filled-in 

questionnaires were subjected to statistical analysis, this number was 2243 in the second round of 

data collection in 2021. 

Date has been collected from 26 states and union territories. Among respondents 55.1 per cent 

were men and 44.8 per cent were women. It should be admitted that we could not reach out to 

LGBTQIA community and there were only two respondents from this segment of the society. The 

intensity of covid-19 pandemic did not permit us to conduct face-to-face interviews and therefore 

we could not approach those who do not have reading and writing skills. As a result the level of 

education of the sampled population was quite high with 35.9 per cent graduates and 36.3 percent 

post-graduates. More than 60 percent of those who responded to the questionnaire trusted the 

information received through the internet and doctors. 

An overwhelming majority of the respondents (86.6%) correctly pinpointed the place of origin of 

the pandemic. 80.2 per cent of the respondents correctly said that Covid was transmitted through 

bats. An overwhelming percentage of the respondents (78.9%), in answer to the question which is 

the disease Corona virus causes, identified Pneumonia and Throat infection. 79.2 percent of all the 

respondents correctly identified the shape of the virus as 'Sphere with spikes'. 84% replied that 

people can recover after Covid. 

84.7 per cent respondents categorically supported the decision to close down religious places 

during the pandemic only about 6 per cent thought that it was wrong to close the religious centres. 

49.5 per cent supported the lockdown, 37.5 per cent were unhappy, they said it created problems 

instead of presenting a solution. 36.7 percent reported loss of earning and 32.5 percent said their 

freedom to move was curtailed. 89.9 percent respondents were in favour of building hospitals 

instead of religious places. 
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63.7 per cent respondents admitted that they are still afraid of infection while going out. 78.2 

percent respondents said that politicians did not pay heed to the warnings issued by the scientific 

community about the second wave. 89.7 per cent agreed that second wave was more intense and 

led to more serious cases and more deaths. 50.2 per cent directly held the Government 

responsible for the second wave. About 21.9 per cent thought that people themselves were 

responsible and 18.9 per cent believed that since the SARS-CoV-2 mutated, the new strand was 

responsible for virility as well as mortality during the second wave.

30.8 per cent believed that covid positive dead bodies should be handed over to the relatives. 29.4 

per cent of the respondents thought that medical staff should dispose of the bodies. 26.2 per cent 

of the respondents expressed that relatives should be allowed to witness the last rites only online 

67.1 per cent responds did not trust the data of the dead and infected released by the central and 

state governments. 25 per cent believed that the number of deaths due to covid is about two time 

the reported deaths, 25.2 per cent thought that it is at least 5 times, 20.3 per cent said it is 10 times 

and 9 per cent respondents thought that it is as high as fifteen times.

33.9 percent believed that doctors and medical staff did an 'Excellent job' in serving the patients, 

about 29.2 per cent said that they 'Performed the duty well' and 11.4 per cent said 'they took good 

care of the patients'. Put together this percentage was 74.5, which shows almost 2/3 of the 

sampled population was satisfied with the performance of the medical staff. 10.7 percent 

believed that the medical staff was careless in treating the covid positive patents.

The second chapter presents comparative analysis of the responses and shifts in knowledge, 

perceptions, and attitudes among the Indian public. 

The major difference in the two sample sets, which needs to be reiterated, is that in 2020 we 

managed to collect both on-line and off-line data. In 2021 only on-line questionnaires were filled in 

by the respondents. The intensity of the pandemic was such that we decided not to jeopardise the 

security of the enumerators. However, the efforts resulted in collection of fairly large number of 

responses from all over the country. The data analysis showed that the representation of 

25.7 per cent said that their family member was infected by Covid. 31.0 per cent reported that 

their close relative was a corona positive patient. 28 per cent of the respondents believed that the 

number of dead was more than the number of people recovered after the disease. 49.6 per cent 

said most people recovered even after testing corona positive.

46.5 per cent preferred government operated facilities and thought they were better managed. 

Only about 18.1 per cent believed that privately managed vaccine centers were comparatively 

better equipped. 43.2 per cent respondents said scientists played the role in developing the 

vaccine. 34.6 per cent thought scientists deserve the credit but could not have developed the 

vaccine without government support. 

41.8 per cent respondent reported that they had lost someone in the family or relation during the 

second wave of the pandemic. 78.2 percent gave scientifically correct answer and said the vaccine 

increases the immunity and boosts the human body's capability to fight the infection. 55.7 per 

cent respondent knew someone who was tested positive even after taking two doses of vaccine. 

About 87.7 per cent respondent said that even after vaccination observing social distancing, 

wearing masks and washing hands frequently was necessary. 83.6 per cent expressed that it is the 

responsibility of the government to bear the cost of vaccination.
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respondents from the northern region remained high even in the second round of the survey. In 

the data set collected during 2021, the percentage of respondent from all other regions, 

especially from eastern states, increased. 

It was heartening to see that in the second round of survey the percentage of women respondents 

increased considerably. The percentage of women was 37.0 in 2020 dataset which increased to 

44.8 in 2021.

In response to the question 'What is virus' there was a perceptible increase in percentage of those 

who said that it grows in other cells and reduction of those who thought that the virus can grow on 

its own. It is evident from the percentage distribution that in 2021 significantly more respondents 

were aware of the basic scientific difference between virus and bacteria. In the 2020 data set 60.6 

per cent respondents had said the viruses grow only in other cells whereas in 2021 their 

percentage was 66.7.

In 2020, when we had asked what test do doctors conduct to test the infection of Covid-19, about 

68 per cent of those who responded knew that the PCR test is conducted by taking swab of a 

person, 14.3 per cent thought that doctors take blood sample and test presence of virus in the 

body, 8.5 per cent believed that by checking fever doctors can find out if a person is corona 

positive or not. In about six months' time 92.6 per cent respondents knew that for testing if a 

person is covid infected or not RT-PCR test is carried out by taking swab from throat and nasal 

cavity.

Thus, the ontogeny and status of life of viruses has been a contentious issue among Scientists and 

Philosophers of Science. There is now a consensus on the definition of a virus: Viruses are distinct 

biological entities with the following properties:

Chapter three contributed by Dr PVS Kumar gives a detailed account of the debate around the 

pandemic. 

Viruses have been there on this earth from the beginning of life – reckoned to be about 3.5 billion 

years old. According to one study, the earliest form of life called Last Universal Common Ancestor 

(LUCA) may have lived around 4.41 billion years ago. From this LUCA the 'tree of life' is 

hypothesised to have evolved – mainly into three branches (1) Bacteria (2) Archaea and (3) 

Eukaryotes (the broad domain to which we all humans belong and share the space with animals 

and plants etc). In this scheme of living things, earlier scientists dismissed the role of viruses as 

'non-living' things or of uncertain 'edge of life' things. The position of viruses has now been 

restored in the tree of life as all pervasive, even predating these life forms mentioned earlier – as 

Patrick Forterre and his colleagues argue, 'Viruses, defined as virion-encoding organisms, cannot 

be formally located in the tree of life but populate it entirely from its trunk to the leaves' 

In response to the question if the symptoms of the disease appear then what should one do, those 

who ticked the option ''Consult a doctor' or 'Quarantine at Home', put together were more than 90 

per cent in 2020, and this percentage increased to more than 95 per cent in 2021. If we look at the 

segregated data, the percentage of those who said 'Consult a Doctor' was 75.3 in 2020 and 

reduced to 70.7 per cent in 2021. However, there was a substantial increase in the percentage 

response 'Quarantine at Home', i.e., from 14.8 per cent in 2020 to 24.8 per cent in 2021.



8

 2.  The genetic material of a virus is either DNA or RNA.

 1.  A virus is an infectious, obligate intracellular parasite.

 3. The genetic material of a virus enters a host cell and directs the production of the building 

blocks of new virus particles (called virions).

 4. New virions are made in the host cell by assembly of these building blocks.

 5. The new virions produced in a host cell then transport the viral genetic material to another 

host cell or organism to carry out another round of infection

The fourth chapter contributed by Prof. Arun Kumar discusses how governments failed to deal 

with emerging economic crisis and added to the peoples' misery. 

It is reported that 230 million people have slipped below the poverty line due to the pandemic. 

This is impacting children also, of whom many have dropped out of school. Business Today in 2021 

quoting CMIE says that 97% of workers have lost incomes due to the pandemic. Given that the rich 

have made big gains in the stock markets, disparities could only have further increased during the 

pandemic.

Viruses are ubiquitous in nature – they form the largest pool of living beings on the earth – both on 

the surface as well as in the oceans – living in symbiosis with other life forms – mostly bacteria and 

archaea. According to the International Committee on Taxonomy of Viruses (ICTV) there are about 

6500 known viral species which are named and found. 

Out of the twenty major economies of the world, India experienced the sharpest decline in its 

GDP. The reason is that India has a very large unorganized sector – the largest among all major 

economies – and it was hit hard.

Only a subset of viruses infects mammals (about one million viruses) and about 219 virus species 

are known to infect humans. Throughout recorded history (or even pre-history) humans have been 

assaulted by numerous infectious diseases – caused by both bacteria (such as Plagues) as well as 

viruses (Spanish Flu). When these outbreaks (defined as large scale infections) are localized 

spatially and temporally they are termed as epidemics and when they spread across countries and 

large areas, they are termed as pandemic. 

The prevailing uncertainty makes it difficult to predict the course of the economy in the coming 

months. Government is of course predicting a quick recovery to talk up the economy and 

especially, the corporate sector. But reports from the ground have been rather grim and that 

would imply a slow recovery. As the economy unlocks, undoubtedly the rate of growth will rise as 

the stalled economic activity revives. But the issue is when it will happen and whether the 

economy will recover back to its pre-pandemic level in February 2020? It needs to be flagged that 

the economy was already slowing down in the last quarter of 2019-20 the growth rate had 

dropped to 3.1%. So, trouble was already brewing pre-pandemic.  

 The government presents data based on the organized sector performance for which it gets the 

data regularly. But this ignores the crisis in the unorganized sectors of the economy which have 

borne the brunt of lockdown. Thus, official data project a brighter picture of the economy than the 

actual. Government quotes international agencies and the Indian financial sector experts from 

banks and financial institutions in support of its projection of a quick recovery. But, these agencies 

do not collect independent data and use the government data only. Thus, their projections cannot 

differ much from those of the government.
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The unorganized sector in India employs 94% of the workforce and produces 45% of the output. It 

came to a complete halt. These people (workers and employers) work with little capital and low 

incomes. So, as soon as their activity stops, their incomes dry up and 80% of the people surveyed 

said that they do not have the capacity to buy even one week of supplies. The employers quickly 

exhaust their capital and cannot easily restart activity on their own. Thus, millions faced a crisis of 

existence and started to migrate to the villages from where they had originally come to the cities 

in search of work.

Appendix-I gives and overviews of the first round of data analysis and conclusions which were 

presented in the first report entitled 'Pulse of the Pandemic, A sudden Surge in Scientific Temper 

during Covid-19 Crisis'. Leena Dabiru has collated reported myths, superstitions, fear and panic 

which were circulated among the public during the second wave which are given in Appendix-II A 

and B. 

This kind of mass migration in terrible heat without food and water, dependent on the charity of 

people on the way, dragging their few belongings and carrying children in their laps was not seen 

anywhere in the world. They were willing to walk a thousand kilometers. They were cheated by the 

transporters and beaten by the police, Sars-Cov-2 virus they had no choice but to go back to the 

village in the hope that at least food would be available there from the fields. The crisis in the 

villages increased since families there were dependent on the remittance from the city. Now not 

only did remittance stop but additional burden of the returning family members had to be borne 

with little possibility of additional income. The demand for work under the rural employment 

guarantee scheme (MGNREGS) shot up but not enough work was available under it. All this points 

to how policy making ignores the interest of the marginalized sections. 
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Chapter 1

Second Round of Survey : Data Analysis

Demographic Characteristics

 Total 2243 100.0

 Men 1237 55.1

 LGBTQIA 2 0.1

 North-East 34 1.5

 Total 2243 100.0

Table 2: Gender

There are 28 states and 8 union territories in India. Besides giving a general call to fill in the 

schedule uploaded on the web, we had approached individual volunteers and fraternal NGOs to 

help us circulate the questionnaire in various states. The data was collected during the period 10 

May to 25 May, 2021. The analysis of the domicile of respondents revealed that out of 38 states 

and union territories citizens living in 26 had responded to our call. The analysis further showed 

that percentage-wise residents of Delhi scored the highest number (17.3%), followed by 

Maharashtra (11.9%), Haryana (11.3%) and Gujarat (11.0%). Residents of Uttar Pradesh (7.3%), 

Jammu and Kashmir (6.9%) and Madhya Pradesh (5.2%) had also responded in substantial 

numbers. 

 West 584 26.0

 Central 160 7.1

 Women 1004 44.8

 East 212 9.5

When the data was categorised region wise, it was found that the sample was skewed in favour 

of the northern region and western parts of the country. It should be noted that other regions 

of the country were also represented in statistically significant numbers.

 Frequency  Percent

Table 1: Region

 South 213 9.5

 North 1040 46.4

  Frequency Percent
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 31-40 338 15.1

We recorded the education level in terms of years of schooling and later formed the categories 

shown in the above table. The education wise distribution of frequencies showed two peaks. One 

around 17 years of schooling which corresponds to post graduation and the other around 15 years 

which corresponds to graduation. This showed that the level of education of the sampled 

population was quite high. As reported by the respondents, those who had only passed less than 

secondary or secondary level of education were 5.8 per cent in the sampled population. Those 

who had received education up till senior secondary level were 13.5 per cent, graduates were 35.9 

per cent and post-graduate were 36.3 per cent. The respondents who reported that they have 

 21-30 773 34.5

 51-60 269 12.0

 Total 2243 100.0

 Above 60 199 8.9

Table 4: Education: (Average Education 15.3)

 Frequency Percent

 Senior secondary 302 13.5

In most survey studies conducted in India it is difficult to seek response from women for various 

cultural and religious reasons. In this survey we are thankful to volunteers and activists who were 

sensitive towards gender issues and made special efforts to reach out to the women. Among 

respondents 55.1 per cent were men and 44.8 per cent were women. It should be admitted that 

we could not reach out to LGBTQIA community and there were only two respondents from this 

segment of the society.

 41-50 370 16.5

 Graduate 806 35.9

 Post-graduate 815 36.3

 M.Phil/Ph.D. 187 8.3

 Up to Secondary 130 5.8

 Total 2243 100.0

 Frequency Percent

The average age of the respondents was 36.6 years and the range was from 12 to 80 years. The 

shape of the age distribution curve was skewed around the 21-30 years segment, but it should be 

noted that year-wise uncategorised data shows its peak at 22 years, with a longish tail towards the 

right of the bell-shaped curve. The skewness and Kurtosis values show an even distribution across 

the age intervals of one year, which results in a flattened near normal curve. It can be safely 

concluded that all age groups are statistically sufficiently represented. If we look at the above 

table there were 13.1 per cent respondents in the age group up to20 years, 15.1 per cent in 31-40 

years, 16.5 per cent in 41-50 years, 12.0 per cent in 51-60 per cent and 8.9 per cent in the age group 

Above 60 years.

Table 3: Age: (Average Age 36.5 years)

 Up to20 294 13.1

 No education 3 0.1
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completed their M. Phil or Ph.D. put together were 8.3 per cent. Since the questionnaire was 

circulated only in e-format in Hindi and English languages, the majority of those who responded 

were educated with advanced degrees. The intensity of covid-19 pandemic did not permit us to 

conduct face-to-face interviews and therefore we could not approach those who do not have 

reading and writing skills. 

 Service 375 16.7

Table 5: Occupation

 Teacher 275 12.3

 Business 111 4.9

 Self-employed 171 7.6

 Social Worker 167 7.4

 Professional 116 5.2

 Unemployed 132 5.9

 House Hold 200 8.9

 Frequency Percent

 Labour 27 1.2

As in the past we had also solicited in this round of survey the information about the occupation of 

the respondents. The frequency distribution showed that among the respondents Students 

(21.8%), those in Service (16.7%) and Teachers (12.3%) were above 10 per cent each. Barring those 

who reported their profession as Labour (1.2%) and Agriculture (2.9%), the rest were more or less 

evenly distributed in terms of percentages. The respondents could be put in eleven categories of 

profession and the twelfth category consisted of those who reported that they were 

unemployed. 

Sources of Information

Table 6: Which source of information gave you the best information about  Covid-19

 Agriculture 65 2.9

 Frequency Percent

 Television 352 15.7

 Retired 114 5.1

 Student 490 21.8

 Newspaper 254 11.3

 Whatsapp 101 4.5

 Mobile 115 5.1

 Friends/Relatives 68 3.0

 Radio 21 0.9

 Internet 615 27.4

 Total 2243 100.0

 Doctor 686 30.6

 Total 2243 100.0
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Table 7: What is a virus?

 Growth in other living cells 1497 66.7

 God Knows 117 5.2

 Don’s Know 205 9.1

 Can grow on its own 387 17.3

In order to measure the comparative level of trust that people repose in various channels of 

information, a question 'Which source of information gave you the best information about Covid-

19' was included in the second round of survey as well. On the trust scale, the Internet and Doctors 

scored the highest. Put together more than 60 percent of those who responded to the 

questionnaire trusted the information received through the internet and doctors. When asked 

which source gave the best information about Covid pandemic, percentage wise, about one third 

of the sampled population said Internet (27.4%) and almost an equal number ticked Doctors 

(30.6%). Television (15.7%) followed by Newspapers (11.3%) scored the third and fourth position. 

WhatsApp and mobile put together scored 9.6 per cent. Curiously the information received 

through friends, relatives and radio was not considered as trustworthy by most of the 

respondents. Those who said that they relied on information which came through social media 

and mobile telephones were comparatively quite small in numbers. It is quite interesting to note 

that during the pandemic Internet and Doctors have emerged as major reliable source of 

information. Most of the surveys in India reported traditional channels of information as reliable 

and television topped the list before the pandemic. It can be concluded that the pandemic had an 

intense impact on the perception of the people as far as trust in media channels is concerned.

 Total 2243 100.0

 No response 37 1.6

 Frequency Percent

Knowledge

First round of surveys has shown that the level of scientific information about the nature of 

pathogens, bacteria and viruses among the Indian population was quite low. Since Indian society 

remains a caste-ridden society, which cuts across religious, economic and geographical 

boundaries, the idea of cleanliness is primarily based on untouchability. Clinical notion of a 

pathogen free environment and human to human transmission of diseases irrespective of their 

caste, economic and social status, is rooted in the scientific understanding of how infectious 

diseases propagate. During the life-threatening pandemic, on the one hand very aggressive 

widespread campaigns with sufficiently high level of scientific information were witnessed on all 

media channels, and on the other hand, as was observed during the plague epidemic in India, 

peoples' receptivity to acquire and store usable scientific knowledge had also gone up. The 

understanding, diseases are caused by pathogens, and they operate in a particular fashion in our 

body is the step towards changing the perceptions and attitudes which may result into individual 

or collective actions. In response to the question 'What is virus' about 67 per cent of those who 

responded to the question said that virus grows in other living cells. Attitude of those who believe 

that virus grows on its own (17.3%) or those who said 'God knows' (5.2%) or 'Don't Know'(9.1%) is 

likely to be very different from those who think that it cannot grow on its own, and needs a host 

cell to replicate itself. It can be concluded that the scientific community has been successful in 

communicating this basic scientific fact to a majority of Indian populace. 
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 Don’s Know 211 9.4

The next question posed was from where this virus originated. An overwhelming majority of the 

respondents (86.6%) correctly pinpointed the place of origin of the pandemic. A very small 

segment of those who responded to our request said Beijing (1.9%) or Guanzhao (1.0%) or 'Don't 

Know' (9.4%). As has been pointed out during the first round of the survey, it can be safely 

assumed that before the pandemic most of those who responded did not even know that a city 

called Wuhan exists in China, due to the pandemic it has become famous and even after one year 

people remember it. The identification of a city in a particular country also shows that the 

respondent is aware of the process that pandemic has an epicentre and rapidly propagates to 

other parts of the world through infected hosts. 

The scientific conceptual model which proposes Ribonucleic Acid (RNA) and Deoxyribonucleic 

acid (DNA) as basic building blocks of all life forms is difficult to understand, quite complex and 

counter intuitive for non-experts. It is not easy to conceptualise and imbibe single strand or 

double strand helical structure of protein at molecular level which have mechanism to replicate 

and produce identical or near identical copies in a given conducive environment. During the 

second round of the survey, we retained the question related to genetic material of the Covid-

sars-cov-2. The hypothesis that during a disaster common citizens' receptivity of scientific facts, 

figures and information increases many folds is validated by the above distribution of responses. 

People collect usable scientific information from various sources to cope up with crisis situations. 

In this process scientific and technical terms, hitherto considered difficult and alien, get 

popularised and become part of the colloquial language. Specific technical terms gain currency 

and get integrated with the cultural complex of thought. The second round of survey revealed 

that 44.8 per cent of respondents knew that corona virus is RNA based. 17.1 per cent said that it is 

RNA and DNA based and 7.5 percent thought that it is DNA based, only 28.7 per cent ticked Don't 

Know response. Which shows that put together about 75 per cent were aware that RNA and DNA 

are the building blocks of life.  

 Frequency Percent

 DNA 169 7.5

 Guanzhao 23 1.0

 Frequency Percent

Table 8: From where did this virus originate

 RNA & DNA 384 17.1

Table 9: Present corona virus contains genetic material as

 No response 24 1.1

 RNA 1004 44.8

 Beijing 43 1.9

 Total 2243 100.0

 Wuhan 1942 86.6

 No response 43 1.9

 Total 2243 100.0

 Don’t Know 643 28.7
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The debate on the origin of SARS-CoV-2 is as old as its discovery. It refuses to get resolved due to 

political as well as scientific reasons. Plethora of conspiracy theories hovering around this issue 

have also continued to provide fuel to an already intense debate. In order to find out what is 

people's opinion about the origin of the virus, after one year of the continued pandemic, a 

question the Covid-19 virus is thought to have come from animals, which animal you think it has 

come from was retained in the questionnaire. This information originated from among the 

scientific community and popularised by the media has reached about 80.2 per cent of the 

respondents. A very small percentage (14%) said 'Don't Know' and only about 3.3 per cent invoked 

supernatural powers. It is quite evident that an overwhelming section of common Indian citizens 

believes that viruses could jump from animals to human beings through mutation. It is expected 

that such scientific information when becomes part of the common conversation would make a 

dent on preconceived notions of cleanliness ingrained in a highly caste and class driven social 

consciousness.

Table 11: Which is the disease Corona virus causes

 Infection  78.9

 Frequency Percent

 Frequency Percent

 No response 30 1.3

 No response 29 1.3

Transmission

Table 10: The Covid-19 virus is thought to have come from animals, which animal you think it 

has come from

 Camel 3 0.1

 Bat 1798 80.2

 Wild Cat 24 1.1

 God’s Know 73 3.3

 Don’t Know 315 14.0

 Total 2243 100.0

Virology

 Penumonia/Throat 1769

 May cause any 365
 disease  16.3
 God Knows 24 1.1

 Don’t Know 56 2.5

 Total 2243 100.0

It was interesting to note that an overwhelming percentage of the respondents (78.9%), in 

answer to the question which is the disease Corona virus causes, identified Pneumonia and Throat 

infection. A very small percentage ticked 'Don't Know' (2.5%) and 'God Knows' (2.5%). Percentage 

of those who did not answer the question was also abysmally small. This again confirms our 

hypothesis that in times of crisis the efficacy of science communication increases many folds and 
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peoples' receptivity also rises exponentially. The disease Pneumonia and common throat 

infection is not uncommon in India. But information about direct causal relationship of these 

ailments to covid virus is recent. The information that the virus causes these diseases and 

symptoms associated with them is vital for identifying the disease and taking urgent curative 

measures. About 16 per cent of the respondents ticked 'May cause any disease' could be 

attributed to confusion created by the huge crisis, on the one hand, and on the other people 

gradually grew aware that there are secondary infections which may trigger other co-morbidities. 

Fogging of  the brain, breathlessness, prolonged acute weakness, stomach disorder and fungal 

infection were some of the problems that patients faced even after recovery. Since we had not 

included further explanation, any firm conclusion about this category of responses could not be 

made. However, it can be safely concluded that a large section of the population was scientifically 

aware of the cause and effect of covid-19 infection.

Table 12: Do you know what the shape of this virus is

 Frequency Percent

 No response 23 1.0

 Sphere with spikes 1776 79.2

 Bulb shaped 52 2.3

 Thread like 39 1.7

 God’s Know 55 2.5

 Don’t Know 2985 13.3

 Total 2243 100.0

When asked Do you know what is the shape of this virus 79.2 percent of all the respondents 

correctly identified it as 'Sphere with spikes'. Media has very widely popularised this image, which 

has quite effectively impacted the perception of people. Only about 13.3 per cent of those who 

responded to our call said 'Don't know'. Rest of the response percentages including 'God knows' 

were insignificantly low. 

 Carbohydrate 124 5.5

 Frequency Percent

Table 13: Virus has a covering sheath what it is made up of

 Total 2243 100.0

 No response 39 1.7

 Fat 265 11.8

 God’s Know 76 3.4

The next question which was retained in the questionnaire was virus has a covering sheath what it 

is made up of. This question was also related to the recent scientific investigation about the 

characteristics of Covid-19 causing virus. Without this information it would have been impossible 

to invent vaccine for the disease. This information is scientifically obtuse and complex and can be 

placed at a much farther cultural distance from peoples' thought structure. Understanding the 

fact that the outer shell of covid-19 virus is made of protein requires deeper knowledge of 

 Protein 1010 45.0

 Don’t Know 729 32.5
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In answer to the question related to the incubation period, i.e., when do you think a person will 

show symptoms of COVID-19 virus infection after exposure, 40.3 per cent of all respondents gave 

correct answers. The scientific community, based on the recent research warned people that after 

exposure to the virus, it may take anything between 2 to 11 days for symptoms to appear. The 

information was vital in taking security measures at personal level as well as in devising effective 

policy measures. A person during the asymptomatic period was likely to be infectious. This piece 

of scientific information had an implication on observing social distancing. However, the analysis 

showed that a substantial population was not aware of the correct duration of incubation period. 

About 27.7 per cent thought that it is 2-3 days while almost an equal number, 26.6 per cent said 

that it is 11 days. Failure to communicate this vital piece of scientific information to a substantial 

percentage of the public should be taken note of by the policy makers, media channels and 

communicators of science.

 Wood/cloth 203 9.1

The scientific studies conducted on the survival rate of the corona virus on inanimate surfaces 

found that 'estimated median half-life of this coronavirus was approximately 5.6 h on stainless 

 Plastic 429 19.1

Table 15: On which surface virus can survive for longest time period

 Frequency Percent

 14 days 596 26.6

 No response 46 2.1

Table 14: When do you think a person will show symptoms of COVID-19 virus infection after 

exposure?

 Don’t know 565 25.2

 Total 2243 100.0

 Total 2243 100.0

distinction between Proteins, Fatty Acids and Carbohydrates and what purpose they serve in the 

construction of the building block of life. Remarkably, about 45.0 per cent of the respondents 

answered the question correctly. About one third said 'Don't know' (32.5%), which given the 

complexity involved is quite understandable. About 17.3 per cent gave wrong materialist answers 

and only a minuscule 3.4 per cent invoked supernatural powers. It has been frequently observed 

that as the scientific complexity of a phenomenon increases the percentage of those who 

respond with a scientifically wrong answer and don't know increases. 

 Frequency Percent

 No response 22 1.0

Life on Surface and Symptoms

 2-11 days 904 40.3

 2-3 days 622 27.7

 Don’t know 99 4.4

 Paper 82 3.7

 Metal 918 40.9
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Ethiraj G., in Business Standard. (April 9, 2021). 'India's Covid-19 case fatality is not lower than of other countries'. https://www.business-
standard.com/article/current-affairs/india-s-covid-19-case-fatality-is-not-lower-than-of-other-countries-121040900150_1.html

Marquès M. and Domingo J L. (February 2021). Contamination of inert surfaces by SARS-CoV-2: Persistence, stability and infectivity. A review 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7706414/

 Don’t know 20 2.2

Another important scientific information that was repeatedly communicated to the public was 

that covid-19 case-fatality ratio is low. In India the campaign after the first wave focused on 

successful control of mortality. It was repeatedly emphasised that compared to even some of the 

advanced countries the death rate in India was quite low. While expressing his opinion Ramanan 

Laxminarayan, founder and director of the Center for Disease Dynamics, Economics and Policy, 

said that 'case fatality rates in India are no different, if calculated correctly, than of other 

countries. All these India exception myths are simply not the case and the damage that they do in 

telling people that this is not as serious as it may be in the US. We have to deal with this disease 

seriously.'

steel and 6.8 h on plastic) than on copper (1 h) and cardboard (3 h). Viable virus was detected up to 

72 h after application to these surfaces. The stability of SARS-CoV-2 was similar to that of SARS-

CoV-1 under the experimental conditions tested.’ Evidently, the stability of the virus was the 

highest on plastic surfaces followed by stainless steel. 

This information also resulted in a change of peoples' behaviour. They started either sanitizing 

objects, spaces of work and living or even the masks or else left them untouched for sufficient 

duration, which was normally 24, 48 or 72 hours. Fear factor generated by this information was 

also responsible for this behavioural change. The triggered panic was so intense that people also 

started sanitizing fruits and vegetables using various chemicals. The question on which surface 

virus can survive for the longest time period was retained in the questionnaire during the second 

phase of the survey. In response 40.9 per cent identified 'Metal' surface, 19.1 per cent said 

'Plastic', 9.1 per cent thought it survives on 'Wood and cloth' for the longest period and 3.7 said 

'Paper'. About 25.2 per cent said 'Don't know.' 

 Frequency Percent

 Immunity 2039 90.9

 By chance 29 1.3

 God's grace 97 4.3

Perception

Table 16: Many people get well even after the infection, what is the reason in your opinion 

 No response 282 1.2

 Total 2243 100.0

In the first as well as second round of the survey we asked respondents that many people get well 

even after the infection, what is the reason in your opinion. An overwhelming percentage of 

respondents, i.e., 91 per cent believed that the individual body-immune-system was responsible 

for the low case-fatality ratio. It is noteworthy that even during the second wave a very small 

percentage of Indian population had been inoculated, and there was no medicine or cure for this 

disease. In response to this question 'God's grace' was the answer given by 4.3 per cent, only 2.2 

per cent said 'Don't know' and 1.3 per cent thought that people recovered 'By chance'.
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Hindustan Times, (June 03, 2021). https://www.hindustantimes.com/india-news/delhi-hc-issues-summons-to-ramdev-over-patanjali-s-coronil-
101622707144446.html
The Hindu. (May , ). Union Health Minister condemns Ramdev's comments on allopathy. https://www.thehindu.com/news/national/union-
health-minister-asks-ramdev-to-withdraw-statement-on-allopathic-medicines/article34627904.ece

 https://starsunfolded.com/ramdev/
The Economic Times. (June 30, 2021) Supreme Court asks Baba Ram Dev to place original records of his statement. 
https://economictimes.indiatimes.com/news/india/supreme-court-asks-baba-ramdev-to-place-original-record-of-his-statement-on-
allopathy/articleshow/83980206.cms

 Frequency Percent

Table 17: Do you think it is death-causing virus or people can recover

 God knows 64 2.9

 Don’t know 64 2.9

Sequel to the previous query, a follow up question do you think it is death-causing virus or people 

can recover also was retained in the second round of the survey. In response to this question 84 

per cent said that 'People can recover', 8.5 per cent thought that it a 'Death causing' virus, about 3 

per cent invoked god and almost an equal number replied that they don't know. It is evident that a 

large majority of respondents believed one can recover from Covid-19. 

Table 18: If the symptoms of disease appear then what should one do

 Frequency Percent

 No response 44 2.0

 Inform the police 5 0.2

 Quarantine at home 557 24.8

 Total 2243 100.0

 No response 40 1.8

 Doing nothing 7 0.3

 Leave it to God 21 0.9

 Don't know 24 1.1

 Consult a doctor 1585 70.7

 Total 2243 100.0

The second follow up question in the series was if the symptoms of disease appear then what 

should one do. In recent times Indian society has witnessed a major concerted and premeditated 

onslaught on science in general. People in power at all levels have led this attack, with impunity. 

The national objective of spreading scientific temper and rationality, enshrined in the 

constitution, has been pushed to the back burner. However, at the time when second wave of 

Covid-19 was in full swing and the data was being collected a self-proclaimed Baba (God-man), 

namely Baba Ramdev, who projects himself as Yoga Guru, and has big empire of Ayurvedic 

medicines' production, sales and distribution issued statements against allopathic system of 

medicines. In his statement reportedly he also insulted the community of professional doctors 

and hospital staff. This created a national uproar, Indian Medical Association not only passed many 

resolutions against him but also went to the court. Even the minister of Science and Technology 

had to deplore him. In this background some of the questions assumed renewed importance. 

 People can recover 1885 84.0

 Death causing 190 8.5
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It is evident from the analysis that despite a frontal attack on the modern system of medicine, 

practicing doctors are held in high esteem by an overwhelming majority of populace. It can be 

observed that more than 70 per cent of the respondents have put trust in them and have said if 

symptoms appear contact a 'Doctor'. The second option that scores high also reaffirms this 

conclusion. About 24.8 per cent said that they would go for home quarantine, which is what many 

Doctors had suggested. Put together these two responses constitute about 96 per cent.

Table 19: What test doctors conduct to test the infection of Covid-19

 Frequency Percent

 Total 2243 100.0

 Retard 1715 76.5

Scientific community had suggested social distancing as one of the measures to deal with the 

pandemic. To impose social distancing, world over lockdowns were imposed for varying 

durations and strictness. In India during the first wave of the pandemic strict lockdown created a 

national disaster. Economic activities came to grinding halt, migrant laborers were put to 

unprecedented hardships, and it resulted in massive loss of jobs,,. The national GDP went down 

 No response 48 2.1

 Swab/RT-PCR 2076 92.6

 Blood test 42 1.9

Table 20: Will social distancing eradicate Corona virus or only retard its spread

 No response 54 2.4

The widespread campaign to test covid-infection at national level has hardly left any citizen 

untouched, over the past one year. In order to probe if the information about what tests are being 

conducted a question was included in the schedule. When asked what test doctors conduct to test 

the infection of Covid-19, it was found that 92 per cent of all those who responded to our call 

ticked Swab/RT-PCR. The effective information dissemination through media channels, the 

personal experience of going through the tests and panic which the pandemic had created 

peoples' level of scientific information on this issue had gone up substantially. These bits and 

pieces of scientific information could make a difference to personal security and avoid life-

threatening situations. 

 Eradicate 259 11.5

 Total 2243 100.0

 God knows 48 2.1

 Don’t know 53 2.4

 Don’t know 167 7.4

 Fever 24 1.1

 Frequency Percent

Business Today, (10 million lost jobs in Covid 2nd wave, 97% households' income declined: CMIE (June 01, 2021) 
https://www.businesstoday.in/latest/economy-politics/story/income-of-97-households-declined-since-covid-19-pandemic-began-cmie-298381-
2021-06-01

The Print. (May 19, 2021) 5 lessons from India's first wave that can protect livelihoods in the second wave

Qian M, Jiang J. (May 2020) COVID-19 and social distancing, Nature Public Health Emergency Collection. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7247774/
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BBC News, (May 27, 2021). Covid: Biden orders investigation into virus origin as lab leak theory debated. 

Qian M and Jiang J. (May 2020). COVID-19 and social distancing. Nature Public Health Emergency Collection. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7247774/

Kaul V. Mint. (May 31, 2021). India's GDP contracted by 7.3% in 2020-21 with revival postponed to 2022-23. 
https://www.livemint.com/news/india/indias-gdp-contracted-by-7-3-in-2020-21-with-revival-postponed-to-202223-11622469188437.html

It was pointed out in the last report that there are a number of conspiracy theories which surround 

the covid-pandemic. As soon as the pandemic spread the conspiracy theories also started getting 

generated. The recent debate on investigation related to the origin of the virus ordered by the US 

administration has given renewed strength to doubts about genetically engineered origin of the 

virus. In answer to the question Is corona virus natural or manmade and has been spread 

deliberately, 44.3 per cent of the respondents thought that it is a manmade virus and has been 

deliberately spread. About 32.5 per cent believed that it is a natural process and the virus after it 

got mutated infected the humans. Since this controversy refuses to die both among the scientific 

community and politicians who repeatedly raised doubts on the origin of the pandemic, it is also 

reflected in the response which reflects a divided house. 

 Don’t know 339 15.1

by 7.3% in the 2020-21 financial year. During the second wave the lockdown was imposed at 

regional, provincial and district level. Since social distancing had a profound impact on all sectors 

of life the debate around it increasingly became convoluted and counter intuitive. 

Table 21: Is corona virus natural or manmade and has been spread deliberately

 God's curse 57 2.5

Table 22: People say that scientists have succeeded in finding the treatment/vaccine of 
the virus, is it effective in stopping the infection

 Yes 1245 55.5

 No 502 22.4

 Natural 728 32.5

 Frequency Percent

 Total 2243 100.0

 Total 2243 100.0

 No response 51 2.3

 Frequency Percent

However, among the lay public, the most important aspect of the debate was that lockdown and 

social distancing do not eradicate the disease, it only tapers the peak and retards the 

progression. Thereby, gives the health system a breathing space to cope up with the emergent 

situations. The health system doesn't get overburdened in a short period of time. To find out if 

people have understood this causal relationship, we had kept a question in the second round of 

survey as well. In response to the question will social distancing eradicate Corona virus or only 

retard its spread, 76.5 percent of those who filled in the questionnaire said social distancing is 

likely to retard the spread of corona virus. Only about 11.5 per cent believed that it can be 

eradicated by social distancing. About 7.4 per cent said 'Don't know' and only 2.1 per cent invoked 

supernatural powers.

 Don’t know 413 18.4

 Manmade 994 44.3

 No response 56 2.5

 God knows 101 4.5



22

Table 23: During first wave of pandemic all religious places were closed during lockdown, 
was it a correct decision

 Don’t know 108 4.8

 No 131 5.8

During the first wave no one was confident about when the vaccines for protection from the 

covid-19 will be available. At that time a question about confidence in the scientific community to 

invent vaccine was included in the questionnaire. By the time we launched the second phase of the 

project vaccines were available and a section of the population above 45 years had been 

inoculated, some with two doses of vaccine in India. The question was modified, and we asked 

every respondent people say that scientists have succeeded in finding the treatment/vaccine of 

the virus, is it effective in stopping the infection. In response 55.5 per cent said 'Yes', 22.4 per cent 

expressed reservations and thought it cannot stop the pandemic, 15.1 per cent said 'Don't Know' 

and about 4.5 per cent left the efficacy of the vaccine to 'God'. The reason that only about half the 

population is hopeful can be attributed to personal experience and news coverage of those covid 

positive cases who had already received one or in many cases two doses of vaccine. The sudden 

surge which left the Indian health system crumbling also shaped this perception. 

 Frequency Percent

 It is against religion 42 1.9

It was pointed out in the first report that the complete closure of religious places was 

unprecedented in human history. India, where the number of religious places is more than the 

number of educational institutions, the lockdown of places of worship was unthinkable before 

the covid pandemic. The question during the first wave of pandemic all religious places were 

closed during lockdown, was it a correct decision was retained in the second round of survey. In 

response to this question 84.7 per cent respondents categorically supported the decision. Only 

about 6 per cent thought that it was wrong to close the religious centres. Of all those who 

responded to this question only 4.8 per cent were non-committal and said 'Don't Know'.

Table 24: In view of second wave should all religious Places be closed, if yes for how long

 Frequency Percent

 No response 66 2.9

 Close for 3 months 723 32.2

 Close for 6 months 403 18.0

 Yes 1900 84.7

 No response 62 2.8

 Close for one year 360 16.0

 Should not be closed 214 9.5

 Close forever 209 9.3

 Don't know 268 11.9

 Total 2243 100.0

 Total 2243 100.0



23

 Total 2243 100.0

 Yes 1696 75.6

 Created problems 842 37.5

 Total 2243 100.0

 No 209 9.3

 No response 62 2.8

 Don’t know 159 7.1

 Maybe 250 11.1

 Should have been left as such 59 2.6

Table 26: Do you wash your hands with soap every time you touch some foreign object

Evidently, lockdown disrupts all normal, social, cultural and economic activities, daily life comes to 

a grinding halt. People go through extreme hardship. Loss of jobs, closure of business, migration 

of labour, confinement in small spaces, denial of sharing of each other's joy and sorrow, disruption 

of educational and research activities creates, etc., accentuate the misery. However, when the 

intense wave of pandemic hits, it is difficult not to impose a lockdown. In order to seek 

respondent's opinion once again after almost one year, the question in your opinion lock down 

created more problems or helped us overcome the pandemic was also retained in the second 

round of survey. In answer to this question 49.5 per cent, i.e., almost half the respondents said, 

'Lockdown helped us overcome the pandemic'. Curiously, the house was divided and about 37.5 

per cent were unhappy, they said it created problems instead of presenting a solution. About 7.1 

per cent ticked 'Don't Know', and 2.6 per cent thought that if things were left as it is, it would not 

have made any difference. It should be pointed out here that we did not have the response of the 

working-class citizens in sufficient numbers, who faced hardships the most. 

 Frequency Percent

 Helped us overcome pandemic 1111 49.5

 Don’t know 26 1.2

 Frequency Percent

 No response 72 3.2

Table 25: In your opinion lock down created more problems or helped us overcome the 
pandemic

It is quite clear that more than seventy-five per cent of all the respondents suggested closure of 

religious places to varying duration.

In the present round of the survey a follow up question was added to the questionnaire. We asked 

in view of second wave should all religious places be closed, if yes for how long. It is interesting to 

note that about 32.2 per cent of the respondents thought that the religious places should have 

been 'Closed for 3 months' during the second wave, 18.0 per cent thought that the closure should 

be for 'Six months' and 16.0 per cent believed that it should be for 'One year' and almost one in ten 

respondents thought that the religious places must be closed for ever. An equal number (9.5%) 

emphatically argued for 'No closure'. 11.9 per cent were non-committal. 
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 Don’t know 105 4.7

Table 27: What was the biggest problem you faced during the lockdown?

 Freedom to move 729 32.5

The next question was related to attitudinal change due to pandemic and scientific information 

which was communicated to the public repeatedly. Touching objects and surfaces could transmit 

and propagate the virus was the information disseminated by the media. Since the 'soap kills the 

virus' was established by the scientific community, common citizens were asked to wash their 

hands after touching an object which was likely to pass on the virus. It was observed in the first 

round of the survey that a large number of respondents had reported that they had started to 

wash their hands after touching various objects. A question related to this attitudinal change was 

retained in the present round of survey do you wash your hands with soap every time you touch 

some foreign object. In response to this question 75.6 per cent said that they wash hands after 

touching an object which is likely to be contaminated by the virus. About 11.1 per cent said, 'May 

be' and 9.3 per cent ticked option 'No' and an insignificant percentage of the respondents said 

'Don't Know'. 

 Don’t know 37 7.1

 No response 72 3.2

 Total 2243 100.0

 Frequency Percent

 Hunger 46 2.1

 No response 72 3.2

 Frequency Percent

 Hospitals 2016 89.9

Table 28: India has large number of religious places, do you think we need more hospitals 
compared to religious places

 Total 2243 100.0

In answer to the question India has large number of religious places, do you think we need more 

hospitals compared to religious places, quite clearly and overwhelmingly Indian citizens were 

found to be in favour of hospitals instead of religious places. In response to this question about 90 

 Grocery procurement 263 11.7

 Loss of earnings 823 36.7

 No problem 273 12.2

When asked What was the biggest problem you faced during the lockdown, 'loss of earning' 

(36.7%) and 'Freedom to move' (32.5%) were reflected as the biggest problems that the 

respondents faced. The analysis of data showed that procurement of grocery was ticked by 11.7 

per cent of the respondents as the biggest problem and about 12.2 per cent said that they did not 

face any problem during the lockdown period. It is important to note that during the period of 

lockdown about 70 per cent of the citizens felt that they encountered one problem or the other.

 Religious places 501 2.2

UNESCO. (April 6, 2020) How Soap Kills COVID-19 on Hands
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Financial Express. (June 29, 2021). Central Vista construction work to continue, Supreme Court dismisses plea challenging Delhi High Court 
order.

Bhatia G. (June 25, 2021). How the Indian Govt Is Pushing Money Down a Mythological River, The Wire.

 Yes 1682 75.0

per cent of the respondents have voted for constructing more hospital compared to religious 

places. Construction of religious places garnered only 2.2 per cent votes. The policy makers and 

politicians need to listen to this loud voice. Only 4.7 per cent of those who responded to our call to 

fill in the questionnaire were indecisive on this issue during the second phase of the survey. The 

option 'Hospital' does not an alternative system of medicine neither does it mean the traditional 

system, overwhelmingly citizens have clearly voted for the modern system of medicine once 

again. They were confident that only modern system can save lives. 

Ironically, the government has refused to stop expenditure on religious places and use the funds 

to strengthen the health infrastructure. Even during the period of profound grief and deaths 

when in other countries, rich and poor alike  woke up to stop expenditure on non-essential 

projects in India the construction of new parliamentary vista was not put to a halt, instead the 

government passed special guidelines to continue the work.

Table 29: Do you think you will adhere to safety measure like, not shaking hands, using 
mask/sanitizer, avoid hugs, etc., in future

 Frequency Percent

 No response 63 2.8

The scientific community had advised common citizens not to shake hand, avoid hugging each 

other, use masks and sanitisers frequently. Therefore, we had added a question do you think you 

will adhere to safety measure like, not shaking hands, using mask/sanitizer, avoid hugs, etc., in 

future in the first round of survey. This question was also retained in the second round. In answer 

to this question 75.0 per cent said 'Yes'. It appears as if the advice given by the scientists and 

propagated by the media has brought about a permanent change in peoples' attitude. 

Comparatively a small segment of those who responded to the question said that they will not 

continue with the practice, which means that they will revert back to traditional ways of greeting 

each other as soon as the crisis is over. About six per cent said that they do not know what they will 

do in future. 

Table 30: Are you afraid of Corona infection while going out during lockdown, 

 No 365 16.3

 Total 2243 100.0

 No response 66 2.9

 Yes 1429 63.7

 No 408 18.2

 Maybe 288 12.8

 Don’t know 52 2.3

 Total 2243 100.0

 Frequency Percent

 Don’t know 133 5.9
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During the pandemic all pervasive fear factor bring attitudinal change. Besides fear of infection, 

the lockdown, monetary fine for not wearing mask in public places and barricades on the roads 

also generate fear among the public. In order to find out if people were afraid of infection or not, 

we asked the question are you afraid of Corona infection while going out during lockdown. In 

response 63.7 per cent admitted that they are still afraid of infection while going out. About 18.2 

per cent said they were not afraid of corona infection, 12.8 per cent said 'May be', the percentage 

of those who ticked 'Don't know' was insignificantly small. Based on the frequency distribution it 

can be safely concluded that fear of infection gripped a majority of the citizens and they still 

hesitate to go out.

Table 31: Scientists had warned that the country will be hit by the second corona wave, 
politician neglected the warning, do you agree

 No response 67 3.0

 Frequency Percent

 Disagree 205 9.1

 Agree 1755 78.2

 Don’t know 216 9.6

 Total 2243 100.0

The second wave of covid-19 pandemic in India was far more potent and virulent compared to the 

first wave. Number of positive cases and death due to Covid-19 broke all previous records. 

International data and the wave-like outbreak-pattern observed in other countries had suggested 

that the second wave is expected in India and scientists had repeatedly warned that its intensity of 

this wave was likely to be higher than the first wave. Way back in October, 2020, many groups of 

scientist had warned that the pandemic may intensify in future and the predictive models had 

suggested curative measures. Instead of paying heed to what was being advised, as the number 

of cases reduced, political leadership and policy makers hurried to take credit. Patting the backs, 

they claimed that their policies and decisions saved lives. They allowed and organized 'Kumbh 

Mela', religious gathering, open religious places and held political rallies where hundreds of 

thousands congregated without observing covid protocol. 

National as well as international media directly blamed the political leadership for the 

unpreparedness and thereby held them responsible for deaths of citizens in large numbers. We 

included the statement scientists had warned that the country will be hit by the second corona 

wave, politician neglected the warning, do you agree, and requested the respondents to agree or 

disagree with it. Eight out of ten (78.2%) respondents agreed with the preposition that politicians 

did not pay heed to the warnings issued by the scientific community. About 9.1 per cent disagreed 

and an almost equal number said, 'Don't Know'. It is quite evident that an overwhelming majority 

of the sampled population squarely held those in power for the disaster that hit the country due 

to the second wave.

Mortazavi SS, et al. (2020). Fear, Loss, Social Isolation, and Incomplete Grief Due to COVID-19: A Recipe for a Psychiatric Pandemic, Basic and 
clinical Neuro Science.
Sardar T. et al. (Oct. 2020). Assessment of lockdown effect in some states and overall India: A predictive mathematical study on COVID-19 
outbreak, Pub Med. doi: 10.1016/j.chaos.2020.110078. Epub 2020 Jul 8. https://pubmed.ncbi.nlm.nih.gov/32834620/



27

Front Line. (July 2, 2021). Unearthing the story of the sand burials on the banks of the Ganga.

Hindustan Times. (April 10, 2020). Covid-19: At funerals, distance between the living and the dead gets wider.

Mint. (May 15, 2021). Why India's second wave has been deadlier, explained in five charts. 

Telegraph. (July 5, 2021). India under Modi successfully fought Covid battle, says Shah. 

Table 32: Do you believe that the second wave is more intense and is leading to more 
serious cases and more deaths

 Frequency Percent

 No response 71 3.2

Table 33: Who is responsible for the second wave of corona pandemic?

 People 492 5.1

 No 57 2.5

After the peak of the first wave had passed, the government and the Indian media had repeatedly 

pointed out that the infection-mortality index or death rate in India, was quite low compared to 

other countries. Obviously, the credit for low death rate was given to the political leadership. 

As the second wave hit the country, and spread like wildfire, along with the rate of covid-positive 

cases the mortality also increased. Even during the first wave coping up with dead bodies pouring 

into mortuaries, graveyards, cremation grounds (generally known as 'shamshan ghats') was 

extremely difficult, but during the second wave it became unmanageable. To dispose of the 

bodies old shamshan ghats were revamped and new ones were constructed. People dumped dead 

bodies in rivers or buried them in shallow sandy riverbanks. Media showed gory details of the 

pathetic situation of crumbling health structure and dead body disposal grounds. 

During the second round of survey, it was important to find out what change in perception was 

brought about by this reality. We added a statement do you believe that the second wave is more 

intense and is leading to more serious cases and more deaths in the questionnaire and requested 

the respondents to agree or disagree with it. About 89.7 per cent agree with the statement. Only 

4.5 per cent said, 'Don't Know' and those who disagreed (2.5%) were statistically insignificant.

 Yes 2013 89.7

 Frequency Percent

 Total 2243 100.0

 Don’t know 102 4.5

 God 12 0.5

 Don’t know 114 4.5

 Total 2243 100.0

A follow up question who is responsible for the second wave of corona pandemic was also added 

to the questionnaire used during the second round of survey. About 50.2 per cent directly held the 

Government responsible for the second wave. About 21.9 per cent thought that people 

themselves were responsible and 18.9 per cent believed that since the SARS-CoV-2 mutated, the 

new strand was responsible for virility as well as mortality during the second wave.

 Government 1125 50.2

 No response 68 3.0

 Mutation in virus 424 18.9

 Scientists 8 0.4
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The fear of pandemic was so intense that not only socially or religiously designated ones refused 

to perform the last rites, but family members refused to accept the body of covid positive 

patients.  Burial or cremation ground refused to accept these bodies and the Government issued 

guidelines for disposing the bodies off. In big cities graveyards and crematoriums were identified 

where the covid positive bodies were buried or burnt. Hospitals were instructed to prepare the 

bodies as per strict guidelines. During the lockdown not more than 20 persons were allowed to 

participate in the last rites.

Table 34: How the last rites of those who died of covid-19 should be performed

 No response 124 5.5

 Hand over to relatives 690 30.8

 allowed participate

In this horrifying background it was pertinent to include a question as to how the last rites of 

those who died of covid-19 should be performed and seek opinion of the respondents. On this 

issue the house was divided. Only 30.8 per cent still believed that covid positive dead bodies 

should be handed over to the relatives. Almost an equal number (29.4) of the respondents 

thought that medical staff should dispose of the bodies. It is interesting to note that 26.2 per cent 

of the respondents expressed that relatives should be allowed to witness the last rites only 

 Relatives should not be 181 8.1

 Total 2243 100.0

 Hospital staff should perform 660 29.4

The social fabric was so intensely affected that even the last rites could not be performed. The 

proverbial 'Closure' for the survivors was completely disrupted. Since the social fabric and support 

systems were completely torn apart, neither instructions by the government nor age-old 

traditions could be followed universally. People were left to fend for themselves. Social media 

circulated horrifying videos of people carrying dead bodies on their backs, on bicycles, carts, etc. 

There were a large number of families where both the parents died, and children were left 

orphaned. The problem grew beyond imagination and the Supreme Court of India had to 

intervene.

Most of the deaths world over occur at home and India is no exception. In India even if the death 

occurs in a hospital or a place other than the home of the deceased, the body is handed over to the 

family members and is brought back home. Subsequently, a series of rituals start. These rituals 

vary across religions, castes and regions. However, what is common across the sub-continent is to 

wash the dead body before preparing it for cremation or burial. In this process the relatives and 

religiously designated individuals who perform the last rites come in close contact with the dead 

body. 

 Witness last rites online 588 29.2

 Frequency Percent

'Gomes M, at el. (2017). Nationwide Mortality Studies To Quantify Causes Of Death: Relevant Lessons From Indias Million Death Study, Global 
Heath Policy, VOL. 36, NO. 11

The New Indian Express. (October5, 2021). Relatives of Covid victims refuse to accept mortal remains

Rajagopala K. (June 8, 2021). Supreme Court orders tough action against illegal calls for adoption of COVID-19-orphaned children. The Hindu.

The Times of India. (April 10, 2021). 6 cremation, burial grounds identified for Covid-19 victims



29

Soon after the second wave of the pandemic had hit, it was common knowledge that the existing 

health structure was unable to cope up with the situation. The hospitals were overflowing with 

corona patients, the scarcity of beds in general corona wards and ICU, non-availability of essential 

drugs, especially Ramdesivir injection being sold in black-market with impunity, insufficient 

supply of medical grade oxygen increased both, the panic and the misery many folds. 

online. About 8.1 per cent ticked the option 'Relatives should not be allowed participate' in the 

last rites. 'Based on the percentage in the latter three categories, it is safe to conclude that about 

2/3 of the sample population did not want the bodies of the covid positive patients to be handed 

over to the relatives, they wanted the government structure to take the responsibility of disposal.

 Frequency Percent

 Yes 414 18.5

 No 1505 67.1

 No response 78 3.5

 Total 2243 100.0

Table 35: State and central government releases the number of infected and dead daily. Do 

you trust these numbers?

 Don’t know 246 11.0

People started requesting anyone on social media to help find beds in hospitals and oxygen 

cylinders. There were soon stories of how government official were under-reporting the daily 

death figures on social media. The international agencies were already skeptical about data 

being released by the Government of India. Perceptibly, the common citizens started losing trust 

in the data released by local bodies and aggregated by ICMR at national level. 

It was important to find out if people have actually lost trust or else the mistrust was only a 

creation of the media. In the modified questionnaire a question on this issue was added. In 

response to the statement followed by the question, the state and central government releases 

the number of infected and dead daily. Do you trust these numbers, only 18.5 percent said they 

still trust the data released by the government. About 67.1 per cent of those who responded to 

the question said that they do not trust the figures released by the government. About 11.0 per 

cent were noncommittal. 

In times of crisis lack of trust on agencies which are responsible for safety and security of the 

public seriously adds to miseries faced by individual citizens. Evidently, during the second wave of 

the pandemic, when the state failed to perform it duty left people to take care of themselves, and 

witnessed state agencies indulging in blatant falsehood, the trust was completely broken.

Gupta A, at el., in Scroll. (May 11, 2021) India is undercounting Covid-19 deaths. Here's how to work around the problem

Jha S. (June 2, 2021).  Black Market for Remdesivir Thwarts India's COVID Response, Medscap. 
https://www.medscape.com/viewarticle/952278

Gupta S in The Indian Express. (April 25, 2021). Beds to cylinders, people lend help on social media. 
https://www.medscape.com/viewarticle/952278
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 Total 2243 100.0

 5 times more 380 25.2

In response to the previous question related to the trust on data 1505 respondents had expressed 

their mistrust. We culled these responses and analysed percentages to the follow up question If 

you don't trust the data released by the government, what in your opinion are the real 

probable numbers. By the time we had concluded the data collection, the independent estimate 

had not been made public. The estimated number of access deaths are as high as 42 times in some 

places could not be imagined at that time. It was interesting to note that propels' estimate of 

actual figures varies a great deal, from 2 times more to 15 times more the reported figures. This 

variation in turn reflects the extent of mistrust as well. Of all the respondents 25 per cent believed 

that the number of deaths due to covid is about two time the reported deaths, 25.2 per cent 

thought that it is at least 5 times, 20.3 per cent said it is 10 times and 9 per cent respondents 

thought that it is as high as fifteen times. About two in ten did not mention any figure but had no 

trust on the data that was being published.

Table 37: In your opinion, what was the role of doctors and medical staff in taking care of 
the COVID patients

 Frequency Percent

 No response 79 3.5

 10 times more 305 20.3

 Excellent job 760 33.9

Table 36: If you don't trust the data released by the government, what in your opinion are 
the real probable numbers (If No to PR24, N=1505)

 15 times more 135 9.0

 Frequency Percent

 Don’t know 309 20.5

 2 times more 374 25.0

 Good care of patients 255 11.4

 Careless towards patients 239 11.4

 Afraid of patients 84 10.7

 Can't comment 171 3.7

 Performed duty well 655 29.2

 Total 2243 100.0

Since the beginning of the pandemic attack on health care staff has been reported from many 

countries. During the second wave of the pandemic there were numerous reports of doctors and 

medical staff being physically attacked by the patients and their relatives,,.  These reports of 

physical clashes, on the one hand indicated the frustration among the people, and on the other, 

reflected the anger rooted in helplessness. Many argued that '[m]ost frequent reasons included 

mistrust in HCWs, belief in conspiracy theories, hospitals' refusal to admit COVID-19 patients due 

https://www.who.int/news-room/feature-stories/detail/attacks-on-health-care-in-the-context-of-covid-19

Rukmini S in Scroll. (June 12, 2021). Madhya Pradesh saw nearly three times more deaths than normal after second wave of Covid-19 struck.

https://www.theguardian.com/global-development/2021/jun/07/they-stormed-the-icu-and-beat-the-doctor-health-workers-under-attack

Unnithan S in India Today. (May 3, 2021). Covid second wave: Why doctors are alarmed over attacks on medical staff
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to limited space, COVID-19 hospital policies, and the death of the COVID-19 patients'. It was 

important to find out if people had lost confidence in the sincerity of the medical staff or these 

were unfortunate sporadic incidents blown out of proportion. The attack on modern system of 

medicine by the likes of Baba Ramdev, referred to earlier, had also created a lot of confusion. 

The response to the question In your opinion, what was the role of doctors and medical staff in 

taking care of the COVID patients, revealed more than one third (33.9%) of those who answered 

the question believed that doctors and medical staff did an 'Excellent job' in serving the patients, 

about 29.2 per cent said that they 'Performed the duty well' and 11.4 per cent ticked the option 

'they took good care of the patients'. Put together this percentage was 74.5, which shows almost 

2/3 of the sampled population was satisfied with the performance of the medical staff. About ten 

percent (10.7) of those who responded to the question believed that the medical staff was 

careless in treating the covid positive patents and 3.7 per cent thought that doctors and medical 

staff were afraid of treating such cases. About 3.7 per cent refused to comment on this issue.

Second Wave Infection

Table 38: Did anyone among your family members or relatives get infected during the 
second wave

 Family and relation 167 7.4

 Total 2243 100.0

 Don’t know 75 3.3

 Frequency Percent

 Yes in family 576 25.7

 No  650 29.0

 No response 79 3.5

In order to probe how many of the respondents had direct experience of someone close to them 

getting infected during the second wave of the pandemic, a question Did anyone among your 

family members or relatives get infected during the second wave, was included in the 

questionnaire. The percentage distribution of responses revealed that about 25.7 per cent said 

that their family member was infected by the disease. Of all 31.0 per cent reported that their close 

relative was a corona positive patient. About 29.0 per cent said that anyone in their family or 

relative did not get infected. About 7.4 per cent reported that there was an incident of infection 

both in the family and among friends. In all it was found that about 64.1 per cent of the respondent 

got directly affected by the covid pandemic.

 Yes in relation 696 31.0



32

 Yes 938 41.8

 No 1213 54.1

As has been pointed out earlier, by the time the second wave of the pandemic hit India, vaccines 

had been invented, and a small segment of society had already been given at least first dose. 

 No response 92 4.1

 Frequency Percent

 Yes 627 28.0

Vaccine

 Total 2243 100.0

 It kills the virus 180 8.0

 It increases immunity 1753 78.2

 Total 2243 100.0

 No 1113 49.6

Curiously when we asked in your opinion among those who were affected, was the number of 

people who died, more than the number of those who recovered, 28 per cent of the 

respondents said 'Yes'. They believed that the number of dead was more than the number of 

people recovered after the disease. About half of the sampled population thought that the 

statement was wrong, and most people recovered even after testing corona positive. A 

substantial segment of those who responded reserved their opinion and said, 'Don't Know'.

 Frequency Percent

Table 39: In your opinion among those who were affected, was the number of people who 
died, more than the number of those who recovered

 Frequency Percent

It is quite disturbing to note that as large as 41.8 per cent respondent reported that they had lost 

someone in the family or relation during the second wave of the pandemic. In answer to the 

question did you lose anyone in your family or relations due to the second wave of the pandemic, 

about 54.1 per cent said 'No'. If extrapolated about half the country's population had a close 

encounter with the death, in a very short period of time.

 No response 75 3.3

 It makes no difference 180 8.0

 Don’t know 55 2.5

 No response 90 4.0

 Total 2243 100.0

 Don’t know 413 18.4

Table 40:Did you lose anyone in your family or relations due to the second wave of the 
pandemic

Table 41: In your opinion how does vaccine work



33

Table 42: Do you know someone who was found COVID positive even after taking first or 
second dose of the vaccine

Despite huge controversies hovering about all aspects of vaccination, media was geared up to 

convince citizens to accept vaccination as the only long-term protective measure. 

 Total 2243 100.0

We were curious to find out how much scientific fact that a vaccine in not a curative medicine has 

seeped in among the general public. Surprisingly, in answer to the question in your opinion how 

does vaccine work, 78.2 percent gave scientifically correct answer and said it increases the 

immunity and boosts the human body's capability to fight the infection. Only 8 per cent thought 

that a vaccine kills the virus and an equal number believed that it makes no difference. Only 2.5 per 

cent ticked 'Don't Know' option.

 Frequency Percent

 No 685 30.5

 Yes 1249 55.7

 Don’t know 227 10.1

The question do you know someone who was found COVID positive even after taking first or 

second dose of the vaccine, was added to the questionnaire as a sequel to the previous one. The 

analysis revealed that 55.7 per cent respondent knew someone who was tested positive even 

after taking two doses of vaccine. Of all 30.5 per cent reported that they did not know any such 

person and one in ten (10.1%) decided to tick 'Don't Know'. The data related to efficacy, beyond 

the controlled environment, of the vaccines is yet to be released. 

 No response 82 3.7

Table 43: Do you think that after vaccination there is no need for social distancing/wearing 
masks/washing hands frequently

 Frequency Percent

 Not required 81 3.6

 Still require 1966 87.7

 Don’t know 116 5.2

It was reported during the last survey that covid crisis has brought about radical shifts in peoples' 

attitude. The data analysis in response to the question do you think that after vaccination there 

is no need for social distancing/wearing masks/washing hands frequently, confirmed the 

durability of these changes. About 87.7 per cent respondent said that even after vaccination 

observing social distancing, wearing masks and washing hands frequently was necessary. Only 3.6 

per cent said that if vaccinated you do not require to observe these precautions. About 5.2 per 

cent remained noncommittal.

 No response 80 3.6

 Total 2243 100.0
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 Yes, can be eradicated 574 25.6

 No response 83 3.7

 No, can't be eradicated 208 9.3

 Can be reduced 1188 53.0

 Don’t know 190 8.5

 Total 2243 100.0

Table 45: Have you tried to get yourself vaccinated

 No response 90 4.0

 Frequency Percent

 Tried and got vaccinated 783 34.9

 Frequency Percent

Table 44: People say that pandemic can be eradicated by vaccination, what is your opinion

In reply to the question people say that pandemic can be eradicated by vaccination, what is 

your opinion, more than half of the sampled population (53.0%) said that the vaccination can 

reduce the impact of the pandemic. Obviously, they knew that vaccine cannot kill the virus and 

were aware how the immune system works to fight the infection once a person is inoculated. This 

segment of the population had probably acquired information about the operative mechanism of 

Corona-19 virus. Out of all those who responded, about one fourth (25.6%), believed that vaccine 

can completely eradicate the disease. About 9.3 per cent were highly skeptical and thought that 

vaccine cannot eradicate the disease. About 8.5 per cent were noncommittal and ticked 'Don't 

Know'. Based on the percentage distribution it can be concluded that most of the citizens had 

understood the implication of what the scientific community had communicated.

 Did not try 562 25.1

The government and media channels have publicised the benefits of vaccine as well as how and 

where to get vaccinated. It was interesting to find out what impact these related advertisements 

have made. Therefore, the questionnaire used for the second round of survey included a question 

have you tried to get yourself vaccinated. Curiously, about 70 per cent of all the respondents 

had either got vaccinated or had tried seriously to get the jab. Only 25.1 per cent had not even 

tried to get vaccinated. Of all 34.9 per cent reported that they received at least the first dose, 

followed by 19.5 per cent who said, 'Tried but could not register', 12.5 per cent ticked the option 

'Registered but did not get' it for various reasons. A small per cent reported that they did not 

know how to register. 

 Tried but could not register 437 19.5

 Don’t know how to register 91 4.1

 Total 2243 100.0

 Registered but did not get 280 12.5
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 Frequency Percent

In response to the question in your opinion who should bear the cost of vaccine, the house was 

strongly voted for 'Government'. Of all 83.6 per cent expressed that it is the responsibility of the 

government to bear the cost of vaccination. Only a small percentage (6.6%) thought that the cost 

of vaccine should be paid by the 'Individual' citizens and yet smaller number (2%) thought that it 

should be borne by the 'Corporate sector'. 

 Total 2243 100.0

It is evident from the percentage distribution shown in Table 47, that during the vaccination drive 

common citizens had to go through varied experiences. The government facilities provided free 

vaccination whereas private hospitals were given freedom to charge exorbitant price for a single 

dose,,.  In June 2021, government had to issue and order and put a cap on the maximum price 

of vaccines. The panic created by the scarcity of vaccine, and erratic supply of doses and open 

and shut behaviour of both government and private sector health centres resulted in mistrust and 

hardship. 

 Frequency Percent

Table 47: In your opinion, where vaccination services are better equipped

 Private 405 18.1

 Don’t know 190 8.5

 Total 2243 100.0

The convoluted policies of vaccination adopted by the central and provincial governments during 

the initial phases of the second wave had not only resulted in chaos but also in widespread public 

outcry. The public pressure was so intense that even the Supreme Court of India had to intervene. 

Though there were many issues raised during the debate on vaccine policy, we included a simple 

question related to it in the second round of the survey.

 Government 574 25.6

In order to find out which facility, private or government operated, were considered better we 

added a question in your opinion, where vaccination services are better equipped, in the second 

survey schedule. Of all those who responded 46.5 per cent preferred government operated 

 No response 83 3.7

Table 46: In your opinion who should bear the cost of vaccine

 Corporate sector 1188 53.0

 Don’t know 300 13.4

 Individual 208 9.3

 No response 78 3.5

 Government 1042 46.5

 Neither govt nor private 418 18.6
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 Scientist with government 775 34.6

 Scientists 970 43.2

 Government 100 4.5

facilities and thought they were better managed. Only about 18.1 per cent believed that privately 

managed vaccine centres were comparatively better equipped. An almost equal number of 

respondents (18.6%) expressed their dissatisfaction about conditions in both government and 

private sector managed vaccination centres.

Table 48: In your opinion who has played important role in development of vaccine

 Politicians 7 0.3

 Corporate sector 140 6.2

 Don't know 181 8.1

 Frequency Percent

 No response 70 3.1

 Total 2243 100.0

In the last question we asked the respondent to express their opinion about who played the most 

important role in developing vaccines for Covid-19. Of all who responded to the question more 

than 77 per cent gave credit to the scientists. Out of which 43.2 per cent thought that the credit 

should go only to the scientific community and 34.6 per cent thought scientists deserve the credit 

but could not have developed the vaccine without government support. A small percentage 

(6.2%) of the sample population believed that the credit should be given to 'Copperplate Sector'. 

There were hardly any takers of the option 'Politicians (0.3%)'. 
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Comparative Analysis (2020 and 2021)

Chapter 2

In order to perform comparative analysis, it was important for us to know who the respondents 

were, could they be compared, which state and region they represent, what is the age-wise 

percentage distribution of the sample, what is their education level, which channels of 

information they have access to, and which channels they trust the most. The data helps us 

construct control variables and compare the vital characteristics of the sampled population. 

Without establishing the comparability of the collected samples, firm conclusions about shifts in 

attitudes and perception cannot be arrived at. We have dealt with the sample characteristics of 

each data set, separately, in chapters on the first (2020) and second round (2021) of survey. In this 

chapter, using six parameters, we first present the similarities and dissimilarities between two 

sets of data. The following sections deal with the shifts in scientific knowledge level, perceptions 

and attitudes between the first and the second round of survey.
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Similarly, when different parts of the country were affected with varying degrees of intensity, 

peoples' perceptions and attitudes also changed. Therefore, it was important to analyse the 

percentage representation of various provinces and regions in the two data sets. Though, we had 

compared the two samples based on state-wise percentage distribution, for clarity. Region-wise 

comparative chart is being presented here. 

The major difference in the two sample sets, which needs to be reiterated, is that in 2020 we 

managed to collect both on-line and off-line data. In 2021 only on-line questionnaires were filled 

in by the respondents. The intensity of the pandemic was such that we decided not to jeopardise 

the security of the enumerators. However, the efforts resulted in collection of fairly large number 

of responses from all over the country. The data analysis showed that the representation of 

respondents from the northern region remained high even in the second round of the survey. In 

the data set collected during 2021, the percentage of respondent from all other regions, 

especially from eastern states, increased. 

Though the sample is skewed towards Delhi, which gave us the largest number of respondents in 

the 2021-sample, the percentage representation of other states increased. In the sample 

collected during 2020 round of survey North-Eastern parts of the country were 

underrepresented, with an abysmally low percentage (0.3), it increased to 1.5 per cent in 2021. 

Northern region in the above table represents Delhi, Haryana, Punjab, Uttar Pradesh, 

Uttarakhand, Himachal Pradesh and Jammu and Kashmir. Comparative distribution showed that 

its percentage reduced by about 11 per cent. South represents Tamil Nadu, Kerala, Karnataka, 

Puducherry, Andhra Pradesh and Telangana, its representation in the second sample increased by 

about 3 per cent. Representation of respondents from Eastern region of the country which is 

constituted by Bengal, Bihar, Odisha and Jharkhand, almost doubled, it increased from 4.8 per 

cent in 2020 to 9.5 in 2021. Western region represents Rajasthan, Gujarat, Maharashtra and Goa. 

The comparative percentage increase of this region was the highest, i.e., from 18.8 per cent in 

2020 to 26.0 per cent in 2021. The percentage representation of those who responded to our 

request and were from the Central region, which accounted for Madhya Pradesh and 

Chhattisgarh, reduced from 10.3, in 2020 to 7.1, in 2021.

Population wise, with many heterogeneities, India is the second largest country in the world. 

Besides other cultural and social parameters which are associated with their geographical 

locations and demographic landscape, there are many other parameters that determine peoples' 

perceptions and attitudes. The pandemic also hit different provinces and regions with varied 

intensity and in some cases with same intensity but a substantial time delay. It can be argued that 

intensity with which scourge hits a community or region is a significant marker of the attitudinal 

change. The time delay in widespread propagation of infection and mortality, compared to other 

areas, is also a factor which contributes to shaping peoples' perception. For example, at global 

scale when many countries were intensely hit by the pandemic, in India there was no panic yet, 

however the media had already started giving news about the virus, covid-19, symptoms, social 

distancing, lockdown, etc. The news had already put people on alert, even before the first wave 

had hit India. 
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Age

The age-range of the two sampled data sets remained the same, i.e., the lowest age of 

respondents was 12 and the highest was 80 years old. The average age of respondents, which was 

36.1 year in 2020, it changed to 36.5 years in 2021. Though both the sets show a near-normal 

distribution, with a peak around age band 21 to 30 years, the 2020 data set was comparatively a 

flattened curve compared to the 2021 sample. Which means that in 2020-sample respondents 

were relatively more evenly distributed across age.

Education
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Gender

When the education levels of the two sampled populations were plotted it could be clearly 

observed that they both form a bell-shaped curve with peaks around the post-graduate level. The 

average education level in 2020 was 14.6 years of schooling, which increased to 15.3 years in 2021. 

It was also evident that the 2020-sample had a longish tail towards left of the peak which shows 

that respondents who had passed lower levels of education were also present in it, in sufficient 

numbers. The 2021, curve had a comparatively flattened peak and percentage presence of less 

educated respondents was low. Since we had entirely depended on on-line survey it was an 

expected limitation.

It was heartening to see that in the second round of survey the percentage of women respondents 

increased considerably. The percentage of women was 37.0 in 2020 dataset which increased to 

44.8 in 2021. We must acknowledge here that this could be achieved because a number of those 

organizations who are working on gender issues helped us in conducting the survey. It has been 

mentioned in the previous chapter that we could get only two respondents from LGBTQ 

community to fill in the questionnaire in 2021. 

Occupation

Occupation-wise percentage distribution of the respondents showed that the sampled 

population was distributed across 12 occupations. Evidently, Students, those who reported that 

they are in service, and Teachers scored high percentages in both the data sets. However, the 

representation of those who reported other occupations increased in the 2021 sampled 

population when compared with 2020 dataset. Percentage wise presence of agriculture workers 

and labour, though still low, substantially increased in the second dataset.

2020 2021
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In response to the question 'What is virus' there was a perceptible increase in percentage of those 

who said that it grows in other cells and reduction of those who thought that the virus can grow on 

its own. It is evident from the percentage distribution that in 2021 significantly more respondents 

were aware of the basic scientific difference between virus and bacteria. In the 2020 data set 60.6 

per cent respondents had said the viruses grow only in other cells whereas in 2021 their 

percentage was 66.7. We also observe a corresponding percentage reduction in the response 'can 

grow on its own', which was 26.2 per cent in 2020 to 17.3 per cent in 2021. About 9 per cent of all 

ticked 'Don't Know' and there was an increase of 2 per cent in 'God Knows' response.
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It was pointed out in the previous report that Wuhan is not a city which was ever famous among 

Indian populace. General public came to know of its existence only after the outbreak of the 

corona pandemic. As the pandemic spread the name of the city being its epicentre also became 

part of the normal conversation. In response to the question 'Where did this virus originate from' 

about 87 per cent correctly pointed out the city Wuhan. Even after more than one year a large 

majority of common citizens have remembered the name of the city. In 2021, a substantial number 

of respondents ticked the option 'Don't Know' (9.4%). This percentage was comparatively quite 

low in 2020 (2.4%). We believe that it is important to probe that in times of crisis what information 

pervades fast, far and wide and remains part of people's memory for a longer period. 

We have already pointed out that the information about the genetic material of virus is vital in 

controlling its spread, finding the treatment, vaccine or suggesting personal hygiene measures. 

The information that it is an RNA-based virus was made public as soon as the genetic map was 

published in various scientific journals. Since, the discovery and conceptualisation of virus, RNA 

and DNA as building blocks of life, is quite counter intuitive, it was expected that the percentage 

of those who know the correct answer will be comparatively lower than some of the relatively 

easier questions. In other words, the information related to genetic material of a virus could be 

placed at a greater cultural distance from people's structure of thought, compared to 'what is a 

virus' or 'where did it originate'. Yet, in response to the question what genetic material corona 

virus contains, in 2020 about 40 percent of the respondents knew that it is RNA-based virus and 

this percentage increased to 44.8 in the second round of the survey. The percentage of those who 

said 'RNA and DNA both' remained almost the same in the two samples. Curiously, the 'Don't 

Know' response also doubled in 2021 (28.7%) when compared with 2020 (15.4%). This can be 

attributed to a change in options. In 2021 we did not give 'None of the above option'.  In the 2020 
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data set if we add the percentage response of Don't Know and 'None of the above', it adds up to 

31.6 per cent. Which would lead us to believe that 'Don't Know' response has also reduced by 3 per 

cent in the intervening period.

The comparative analysis of the two data sets showed that in response to the question which is the 

disease Corona virus causes the percentage response Pneumonia/Throat infection remained the 

same and quite high, i.e., 79.1 per cent in 2020 and 78.9 per cent in 2021. Curiously, there was a 

substantial increase in the number of respondents who believed that corona virus 'Can cause any 

disease'. It was 10 per cent in 2020 which went up to 16.3 per cent in 2021. The reason for the rise in 

percentage could be attributed to people's experience of high rate of deaths due to 

comorbidities. During the second wave of the pandemic many deaths occurred due to comorbid 

conditions including black or white fungus infections. These incidents were widely publicised by 

the media as well. In post covid-19 conditions many faced prolonged sever health problems. The 

reason for the increase in percentage of those respondents who said it can cause any disease can 

be attributed to these personal experiences. As these personal experiences were shared, the 

'Don't Know' response reduced substantially, from 7.5 per cent on 2020 to 2.5 per cent in 2021

The comparative analysis shows that more than 80 per cent of the respondents knew that bat is 

the natural host of the SARS-CoV-2. There was a reduction of about 3.5 per cents in this response, 

when the percentages of two datasets, i.e., 2020 (83.7%) and 2021 (80.2%), were compared, the 

distribution showed that since this information is not of any practical use, though still part of the 

thought structure of an overwhelming percentage of the population, it is gradually fading away 

from public memory. The conclusion is confirmed when we look at corresponding percentages of 

'God Knows' and 'Don't Know', which show an increase of about 4 per cent in 2021 compared to 

among the 2020 sampled population. The other responses percentages in both datasets 

remained statistically inconsequential.
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Even before the pandemic started spreading across the world, scientists had released the images 

of corona virus. The spherical image of the virus caught the imagination of media channels and 

was very widely and repeatedly circulated. As the time passed, Cartoons, banners, posters, video 

clips, TV and print channels popularised spherical-spiked images of corona virus. We posed the 

question do you know what the shape of this virus is, to every respondent, during both rounds of 

data collection. As expected, the percentage response of 'Sphere with spikes', which is the 

scientifically correct answer, remained remarkably high, in fact it increased marginally. It was 78.1 

per cent in 2020 and 79.2 per cent in the 2021 sample. The percentage response 'Don't Know', 

which was slightly more than 13 per cent, also did not change. 

It has been mentioned earlier that the scientific facts are often counter-intuitive and complex to 

understand. The follow up scientific knowledge question related to its covering sheath was far 

more complex than the previous questions. In answer to the question virus has a covering sheath 

around it, what is it made up of, the percentage of scientifically correct responses increased 

substantially, i.e., from 38.8 per cent in 2020 to 45 per cent in 2021. The data analysis also revealed 

that the percentage of those respondents who gave scientifically wrong answers such as 'Fat' or 

'Carbohydrate' reduced significantly. It should also be noted that the percentage of those 

respondents who chose the option 'Don't Know' also increased from 18.5 per cent in 2020 to 32.5 

per cent in 2021. It is also remarkable that those respondents who invoked 'God' were far less in 

percentage in 2021 (3.4%) compared to 2020 (8.8%) sample. The analysis clearly points out that, 

on the one hand the number of those citizens who are scientifically aware has increased during the 

intervening period, on the other hand the percentage of those who are disinterested in complex 

scientific information has also increased. However, the analysis also shows that those who are 

disinterested in convoluted scientific information have moved away from invoking supernatural 

powers. 
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Scientific investigations had, in early stages, confirmed that the incubation period of Covid-19 was 

about 2 to 11 days. In other words, symptoms of the disease could appear within a time span of 2 to 

11 days after the exposure. The percentage distribution of 2020 data set revealed that most 

people were confused between quarantine period after exposure and the incubation period of 

the virus. It is understandable because media and the doctors in case of exposure repeatedly 

advised people to quarantine themselves for a period of a two weeks. The government agencies 

had also insisted on two-week isolation period in case anyone travelled from high-risk areas to 

other part of the country. 

In response to the question when do you think a person will show symptoms of COVID-19 virus 

infection, 64.1 per cent respondents replied that it is 14 days and only a quarter of the sampled 

population said that it is 2-11 days and a smaller number (5%) thought that the incubation period 

was 2-3 days, in 2020. In the 2021-sampled population, the number of those respondents who 

gave scientifically correct answers (40.3%), increased substantially, yet the house appeared to be 

further and evenly divided. About 27.7 per cent thought that incubation period was 2-3 days and 

26.6 per cent believed it was 14 days. The percentage of answer 'Don't Know' did not change 

during this period. It can be conjectured that since the second wave was much more intense and 

touched every household in India directly or indirectly, the personal experiences rendered people 

confused about the incubation period and theoretical knowledge was blurred.
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In January and February 2020, a number of research papers appeared in reputed science journals 

which reported the results of scientific investigations vis a vis survival rate and longevity of SARS-

CoV-2 virus on various surfaces. SARS-CoV-2 did not show any difference in survival rate or 

longevity when compared with its previous siblings. The information was vital in advising people 

to take curative measures. Media channels advised common citizens to wash hands with soap 

regularly and sanitize surfaces. Hospitals, and places with high virus load probability were 

instructed to observe strict protocols based on this information.

Research on corona viruses goes back to the latter half of the 20th century. As per the scientific 

investigation there are more than 200 corona viruses known to us. Out of these, seven infect the 

humans. SARS-CoV-2 is the latest one, which has presumably jumped from bats to humans. 

Scientists who have worked on transmissibility of these viruses have probed the survival rate of 

each one on various surfaces. Virulence of pandemic causing virus is also a function of time for 

which it can survive on surfaces outside the host cells.

In order to find out, did the perceptions of people changed over the last six months, we retained 

the question on which surface virus can survive for the longest time period, in the second round of 

the survey. Data analysis showed that 43 per cent in 2020 and 40.9 per cent in 2021, respondents 

considered the metallic surfaces as the most hospitable on which virus survived for the longest 

period. Plastic surfaces which had scored second position (27.2%) on percentage distribution 

scale reduced to 19.1 per cent. The percentage of those who ticked 'Wood' did not change. Those 

who thought the corona virus survives the longest on 'Paper' surface were 6.1 per cent in 2020 and 

only 3.7 per cent in 2021. Evidently, the percentage of those who said 'Don't Know' almost 

doubled in 2021 (25.2%) when compared with the 2020 dataset. During the second wave most 

people were in acute panic, therefore had started sanitising their hands, objects and surfaces 

irrespective of their nature. The information that the disease could spread through surfaces was 

vital for them.
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In response to the question do you think it is death causing virus or people can recover there was 

no statistically significant change in any response. More than 84 per cent respondent during the 

first wave and the second wave of the pandemic thought that people can recover, and it is not 

always a death causing infection.   
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As soon as the pandemic started spreading there were many agencies which commenced 

reporting data related to total and segregated cases of infection, number of deaths, number of 

RT-PCR tests, etc. The governments all over the world were obliged to collect data related to the 

pandemic and make it public on a daily basis. Media channels also discussed and reported this data 

regularly. One of the major factors that was continually in discussion was recovery vs death rate. In 
1

India, the reported maximum daily death vs recovery was 32.18 per cent on April 3, 2020 . Since 

then, it has progressively reduced. Even during the second wave the reported rate kept one 

reducing and was 1.31 per cent on June 13, 2021. Internationally, death verses recovery rate on 

June 13, 2021, was 2.32 per cent. Which means that world over more than 97 per cent people who 

got infected recovered. Even when the reported number of deaths in India especially during the 

second wave remains suspected and utterly under reported, the fact remains that most people 

who got infected recovered. 

All other responses scored extremely low percentages. Even though low, 'God's Grace' response 

perceptibly increased in 2021 (4.3%) from 2.6%) in 2020. 

During both rounds of the survey, we had asked the respondents as to why many people recovered 

even after the infection, what is the reason in your opinion. In response both in 2020 and 2021 

more than 90 per cent respondents thought that people recover due to immunity. 

1https://www.worldometers.info/coronavirus/?fbclid=IwAR35ZFiRZJ8tyBCwazX2N-k7yJjZOLDQiZSA_MsJAfdK74s8f2a_Dgx4iVk
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 Das S. et al., in Business Standard. (February 26, 2021). Hospitals turn to pre-Covid biz as patients prefer home quarantine.

When the second wave hit India the health system almost crumbled. The government refused to 

pay any attention to warning and was ill prepared to face the challenge. The infrastructure could 

not cope up with the inflow of infected cases, serious cases or even the dead bodies. The common 

medicines were in short supply all over the country, hospitals were overwhelmed by the inflow of 

cases, both normal and ICU beds were not available, people died outside hospital or due short 

supply of oxygen in the hospitals. Government and media channels advised people to quarantine 

at home and go to the hospitals only in case of serious conditions. Alternate medicine market and 

myth mongering networks also had a field day. Cow urine, cow dung, chanting of mantras, hawan 

and many unverified traditional medicines and methods were suggested and advertised through 

print, electronic and social media. 

In response to the question if the symptoms of the disease appear then what should one do, those 

who ticked the option ''Consult a doctor' or 'Quarantine at Home', put together were more than 90 

per cent in 2020, and this percentage increased to more than 95 per cent in 2021. If we look at the 

segregated data, the percentage of those who said 'Consult a Doctor' was 75.3 in 2020 and 

reduced to 70.7 per cent in 2021. However, there was a substantial increase in the percentage 

response 'Quarantine at Home', i.e., from 14.8 per cent in 2020 to 24.8 per cent in 2021. It can be 

concluded that based on personal experience during the second wave, a substantial number of 

people thought that instead of rushing to the hospitals and doctors, home quarantine was 

preferable. Horrible stories of the breakdown of health care system changed the perceptions. 

Corporate hospitals during this period of crisis charged exorbitant amounts of money for 

admission and treatment. People thought that it is better to remain and treat patients at home 

instead of going to places where the virus load is already high, and chances of survival are low.
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In 2020, when we had asked what test do doctors conduct to test the infection of Covid-19, about 

68 per cent of those who responded knew that the PCR test is conducted by taking swab of a 

person, 14.3 per cent thought that doctors take blood sample and test presence of virus in the 

body, 8.5 per cent believed that by checking fever doctors can find out if a person is corona 

positive or not. In about six months' time 92.6 per cent respondents knew that for testing if a 

person is covid infected or not RT-PCR test is carried out by taking swab from throat and nasal 

cavity. It confirms our hypothesis that in times of crisis, common citizens collect, understand and 

remember useful scientific information. As the crisis progresses the number of people who get 

educated also increases, even if the information is convoluted and complex to understand.

Scientists and public health experts had made it amply clear that social distancing impedes the 

propagation of pandemic, it cannot eradicate the virus. Media and government agencies 

propagated and imposed social distancing, and the common citizens tried to follow it. In many 

cases brute force was used to implement it, and discipline common citizens. The economic 

activities came to a halt, GDP plunged to all time low, and people paid a heavy price of social 

distancing. The unemployment touched unprecedented peaks and those engaged in business lost 

their earnings. All educational activities were disrupted, and their tangible and intangible impact 

is yet to be assessed. In order to probe if people have understood the scientific reason a question 

will social distancing eradicate Corona virus or only retard its spread, was included in the 

questionnaire.  Percentage of those who understood the correct reason for why social distancing 

should be observed was 72.3 in 2020, which rose to 76.5 in 2021. Those who believed that it can 

eradicate the pandemic reduced from 18 per cent in 2020 to 11.5 per cent in 2021. 
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It has been pointed out that the conspiracy theories refuse to die even after one year of the 

existence covid-pandemic. The US president has recently ordered an investigation into what led to 

the pandemic. The question, was it a leakage from Wuhan Laboratory or was it a natural mutation, 

which caused the pandemic, remains unanswered. During the first round of the survey, we found 

that 41.7 per cent of the respondents believed that the pandemic was a natural visitation and did 

not subscribe to any conspiracy theory. This percentage reduced to 32.5 per cent in 2021. 

Evidently as the time has passed and second wave swept the country, perception of a substantial 

percentage of common citizens changed. This shift is confirmed when we look at the percentage 

of those who believed that the virus was genetically engineered. 

As the percentage of those who believed in natural mutation reduced, we observe a 

corresponding increase in percentage of those who thought that the virus was manmade. The 

increase was from 31.9 per cent in 2020 to 44.3 per cent in 2021. The percentage of those 

respondents who ticked 'Don't Know' option also reduced from 24.1 in 2020 to 18.4 in 2021. It is 

evident that on this issue with time the Indian population got more polarised in favour of 

conspiracy theory. Though the percentage of those who believed that the pandemic is 'God's 

Curse' doubled, it remained statistically insignificant.
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By the time we organised the second round of survey there were many vaccines available in the 

market. Despite political controversies and policy paralysis, the vaccination programme was put in 

motion. The paucity of available doses forced the government to prioritise most vulnerable 

segments. The policy was based on age bands only, vaccination was first opened to those who 

were above 60 years old. Second wave of the pandemic hit the country when only a small section 

of the population had received it. Hope of the public that teh vaccine will stop the spread was 

belied. During the second round of survey, we rephrased the question and asked people say that 

scientists have succeeded in finding the treatment/vaccine of the virus, is it effective in stopping 

the infection. In response to this question 55.5 per cent said 'Yes' and 22.4 per cent believed that 

vaccination cannot stop infection. Only 4.5 per cent left it to 'God' and 15.1 per cent ticked 'Don't 

Know'. It is evident that the confidence of a substantial population was shaken and therefore the 

'No' response increased and 'Don't Know' response almost doubled, in a short period of about six 

months. 

In the first round of the survey, we had posed a question people say that 'scientists are trying to 

invent medicine/vaccine for Covid-19' will they succeed. At the time of the first round of survey 

vaccines were yet to be invented. Messages such as 'don't lower your guards till the vaccine is 

found' were being repeatedly circulated by the Government of India. People had high hopes from 

the scientific community and most of them believed that scientist would succeed in inventing 

effective vaccines. The percentage distribution reflected this confidence. In response to the 

above question 75.5 per cent of all respondents expressed that they are confident that scientists 

will find a vaccine, in 2020. Only 6.2 per cent expressed reservation and said 'No', 8.4 per cent said, 

'God Knows' and 8.7 per cent said 'Don't Know'. 
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It was pointed out in the first report that all religious places across the world were closed 

suddenly, an unprecedented act in human history. India, known for its religiosity, also locked down 

all religious places. In order to probe peoples' perception related to this measure, we repeated 

the question all religious places have been closed during lockdown, was it a correct decision, 

during the second round of the survey. The comparative percentage distribution showed a slight 

shift in percentage of those who agreed with the decision to close down the religious places. In 

2020, 88.7 per cent had voted for closure and in 2021 this percentage was 84.7. Only about six per 

cent of those who had responded to our request thought that closure of religious places was a 

wrong decision.  
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One of the major objectives of the study is to find out if the pandemic has resulted into a new 

normal or not. Has scientific knowledge brought about permanent attitudinal changes or with 

time people go back to old habits. The comparative analysis of the two data sets showed that in 

answer to the question do you wash your hands with soap every time you touch some foreign 

object in 2020, 81.2 per cent respondents had said 'Yes', in 2021 this percentage came down to 

75.6. The percentage of those who ticked the option 'No' remained the same. Curiously, 

percentage of those who said 'may be' almost doubled and the percentage of those who said 

'Don't Know' reduced from 3.2 per cent in 2020 to 1.2 per cent in 2021.  

Evidently, lockdown was an extreme measure and had put common citizens to prolonged 

hardship. However, during the first wave sudden panic created by the political masters and the 

media resulted in its acceptance of this extreme measure by more than 54.7 per cent of the 

sampled population. About one third complained and said that it created more problems than 

solved. The percentage of those who rejected the lockdown as a necessary measure increased by 

about 7 per cent, i.e., in 2021, more than 37 per cent thought that it created more problems. It 

should be noted that despite substantial reduction in percentage, about half the population was 

convinced that lockdown helped overcome the pandemic. A reduction of 2 per cent was also 

observed in 'Don't Know' response.
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A follow up question what was the biggest problem you faced during the lockdown reflected 

interesting results. The analysis reveals that in 2020, curtailed 'Freedom to move' scored the 

highest percentage. About one third of the respondents had chosen this option. About one-

fourth of all respondents had said they did not face any problem and about one-fifth reported 

'Loss of earning' created the biggest problem in their lives. This was followed by 'Grocery 

Procurement (16%)' and 'Huger (3.1%)' as the biggest problems in 2020. In 2021, when the second 

wave was at its peak the perceptions had changed substantially. Option 'Loss of earning' was 

chosen by the largest segment of the respondents. The increase in percentage was remarkable, 

i.e., from 21.8 per cent in 2020 to 36.7 per cent in 2021. People lost their jobs, and sources earning 

had dried up. They had exhausted their savings during the first lockdown and had not recovered 

from the impact yet, when the second wave struck, which pushed them to economic precarity. The 

freedom to move, which is again closely related to livelihood, retained its second position (32.5% 

in 2021) in the list of problems. Those who said that they faced no problems were only 12.2 per 

cent in 2021. Percentage of those who were worried about grocery procurement also reduced, it 

was only 11.7 per cent. Evidently, during the second wave people were seriously affected by the 

loss of livelihood.
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The question India has a large number of religious places, do you think we need more hospitals 

compared to religious places, was also a follow up query. Let us not forget that during the 

intervening period the Prime Minister of India had inaugurated construction of a massive temple 

at a disputed site in Ayodhya. In order to divert the attention from the failures, it was done with a 

lot of fanfare and media coverage. This was also a period when a massive religious congregation, 

known as Kumbh Mela, was organised at Haridwar. The state government of Uttaranchal 

advertised the event and welcomed people from all over the country and millions participated. In 

this background we repeated the above question and to our surprise the percentage of those who 

voted for more hospitals compared to religious places did not reduce with time. The considered 

opinion of the about 90 per cent respondents was that we need more hospitals. In fact, the 

percentage of those who thought that the country needs more religious places reduced from 4.5 

per cent in 2020 to 2.2 per cent in 2021. The number of those who were noncommittal remained 

almost the same. It clearly highlights the disconnect between what people want and what is given 

to them by those in power.

Mustafa F, in Hufington Post. (August 5, 2020). Ram Temple: How 'Legal' And 'Proper' Was PM Modi's Presence In Ayodhya? Prof Faizan Mustafa 

Explains.

Mishra A., in India Today. (April 13, 2021). Covid-19 protocol tossed away at Haridwar Kumbh Mela as 31 lakh throng for holy dip | Ground report



58

The question do you think you will adhere to safety measures like, not shaking hands, avoid hugs, 

etc., in future, was also a follow up query to probe the durability of the attitudinal change. During 

both waves of the pandemic, the media had warned people to observe social distancing and avoid 

shaking hands and hugs. In the first round of survey, we had found that more than 80 per cent had 

said that they will keep observing these safety norms even when the pandemic is over. This 

percentage, though still exceedingly high, reduced by 5 per cent in 2021(75%). A corresponding 

increase in response 'No' confirmed this attitudinal change. Since the change in percentage 

response is not very significant, we hope that a majority of Indian citizens will keep up their 

promise of observing the security measures, at least till the pandemic is over.
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In 2021 the perceptions changed radically. The gory details of what was happening in the country, 

the mess in which the health system had plunged, over-flooded crematoriums and burial grounds 

and corpses floating in rivers had increased the fear level among the public, many folds. 

Therefore, it was natural that 63.7 per cent of the respondents admitted that they were afraid of 

going out. Fear of acquiring the disease had confined them into houses. It can also be observed 

that the number of those who said that they were not afraid of going out also increased by about 8 

per cent, i.e., to 18.2 per cent. This increase was comparatively marginal. The increase in the 

response 'yes' was more than 30 per cent.

In 2020 a remarkably high percentage of respondents did not answer the question are you afraid 

of Corona infection while going out. Almost half of the respondents had left this question 

unanswered. About one third of the sample population had admitted that they were afraid of 

going out of the house and 10.5 per cent said that they were not afraid of going out. Only eight per 

cent chose the option 'Maybe'. 
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As the world is submerged in the doldrums of Pandemic of the Century – Corona Virus Pandemic – 

everyone's thought at the top of their mind is 'when will it end?' The answer to this question is 

perhaps, not soon and may even never be. Analysis of the ends of past epidemics informs us that 

epidemics are as much social, political, and economic events as they are bio-medical (as the wonks 

in the policy and media realms look forward to the 'flattening the curve' or bringing the infection 

rate (R0) below 1.0). This phenomenon is related to another concept called 'herd immunity' (an 

anthropomorphized concept from veterinary science, where it was applied first[1]). The herd 

immunity threshold is broadly defined as the proportion of individuals in a population who, having 

acquired immunity, can no longer contribute to the chain of transmission. 

If the proportion of immune individuals in a population is above this threshold, current outbreaks 

will extinguish. In the simplest model, the herd immunity threshold depends on the basic 

reproduction number (R0; the average number of persons infected by an infected person in a fully 

susceptible population) and is calculated as 1−1/R0. Since the beginning of the severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic, most of the studies estimated the 

SARS-CoV-2 R0 to be in the range of 2 to 3.2 Assuming no population immunity and that all 

individuals are equally susceptible and equally infectious, the herd immunity threshold for SARS-

CoV-2 would be expected to range between 50% and 67% in the absence of any interventions, like 

mass immunizations.

A Discourse on Pandemic Viruses and Vaccines

- PVS Kumar

former Scientist, CSIR. His area of work is Public Health and

Public Understanding of Science.

Chapter 3

The 'end,' therefore, is as much a process of social and political manifestation as it is biomedical. 

For different nations and regions and groups of people in these countries, the end of this 

pandemic may be perceived / felt differently, depending on the extent of socio-economic impacts 

these people have been subjected to. Pandemics end once the diseases become accepted into 

people's daily lives and routines, becoming endemic – domesticated – and accepted.  Endemic 

diseases typically lack a dramatic narrative – unlike the Pandemics - because they do not seem to 

require explanation. These endemic diseases are naturalised - appearing as integrated parts of 

the natural order of things (like seasonal flu, diarrhoea, malaria, etc)

How epidemics end - Erica Charters and Kristin Heitman - Centaurus. 2021;63, pp 210–224

1Emerging Viruses - edited by Stephen S. Morse - Oxford University Press, 1993 - He was paraphrasing the famous statement of the Louis Pasteur ' 

Science knows no country and is the torch which illuminates the world'
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The causative agent of this Pandemic – the virus called SARS CoV 2 – is not going to disappear soon 

nor will our medical and technological prowess eradicate it completely from the earth. Most 

viruses 'live on' – they never disappear – however 'diseases' caused by some of these viruses may 

be 'eradicated' such as smallpox (in 1980)– similar declarations were made about 'wild-type 

poliovirus type-2 and 3 – while the poliovirus type 1 is still prevalent in some countries. Some 

viruses re-emerge periodically causing mild infections, like rhinovirus, coronaviruses, and 

adenoviruses (common cold or influenza) given the evidence of previous coronavirus (SARS CoV) 

'domestication', SARS CoV-2 (which causes Covid -19 influenza Pandemic) may not disappear.

2.  The genetic material of a virus is either DNA or RNA.

4.  New virions are made in the host cell by assembly of these building blocks.

In fact, viruses have been there on this earth from the beginning of life – reckoned to be about 3.5 

billion years old. According to one study, the earliest form of life called Last Universal Common 

Ancestor (LUCA) may have lived around 4.41 billion years ago. From this LUCA the 'tree of life' is 

hypothesised to have evolved – mainly into three branches (1) Bacteria (2) Archaea and (3) 

Eukaryotes (the broad domain to which we all humans belong and share the space with animals 

and plants etc). In this scheme of living things, earlier scientists dismissed the role of viruses as 

'non-living' things or of uncertain 'edge of life' things. The position of viruses has now been 

restored in the tree of life as all pervasive, even predating these life forms mentioned earlier – as 

Patrick Forterre and his colleagues argue, 'Viruses, defined as virion-encoding organisms, cannot 

be formally located in the tree of life but populate it entirely from its trunk to the leaves'.

Thus, the ontogeny and status of life of viruses has been a contentious issue among Scientists and 

Philosophers of Science. There is now a consensus on the definition of a virus: Viruses are distinct 

biological entities with the following properties:

1.  A virus is an infectious, obligate intracellular parasite.

3. The genetic material of a virus enters a host cell and directs the production of the building 

blocks of new virus particles (called virions).

According to Claudiu Bandea's hypothesis, the infected cell ought to be called the virus, while the 

virus particles (called virions) outside the infected cells are 'spores' or 'seeds' having potentials of 

replication. Viruses are not to be confused with their virions; they can be viewed as complex living 

entities that transform the infected cell into a novel organism—the virus—producing virions  

However, there have been a few experiments which proved that the viruses can replicate in vitro 

(also called 'abiogenesis') – outside the living cells and tissues (in vivo) – the most classic 

experiment of this genre is the so-called 'Spiegelman's Monster' - it is the name given to an RNA 

chain of only 218 nucleotides that is able to be reproduced by the RNA replicase – the  RNA 

replication enzyme. This virus is named after its creator, Sol Spiegelman, of the University of 

5.  The new virions produced in a host cell then transport the viral genetic material to another 

host cell or organism to carry out another round of infection

The Eradication of Smallpox – Donald A Henderson – Scientific American, October 1976, Vol 235, No 4

Integrated genomic and fossil evidence illuminates life's early evolution and eukaryote origin - Holly C.Betts, et al.,  - Nature Ecology and Evolution, 

20 August 2018, 2 (10), pp 1556–1562

 Universal Tree of Life - Patrick Forterre, et al., – Encyclopedia of Life Sciences, 2018

 Virology Blog - Vincent Racaniello, July 2004  ( https://www.virology.ws/2004/07/28/what-is-a-virus/)

 A New Theory on the Origin and the Nature of Viruses - Claudiu I. Bandea – Journal of Theoretical Biology, 1983, 105, pp 591-602
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Illinois at Urbana-Champaign who first described it in 1965. This experiment also proved that to 

gain an evolutionary advantage, the virus would lose some of its non-essential genetic material 

and in the process, becomes more agile. Spiegelman's experiments were replicated later on by 

many scientists to prove its validity. Since viruses were first discovered in 1892 by Dmitri 

Ivanovsky, our ideas of what they are have shifted from poisons to biological chemicals.

Viruses are ubiquitous in nature – they form the largest pool of living beings on the earth – both on 

the surface as well as in the oceans – living in symbiosis with other life forms – mostly bacteria and 

archaea. According to the International Committee on Taxonomy of Viruses (ICTV) there are 

about 6500 known viral species which are named and found.

Only a subset of viruses infects mammals (about one million viruses) and about 219 virus species 

are known to infect humans. Throughout recorded history (or even pre-history) humans have 

been assaulted by numerous infectious diseases – caused by both bacteria (such as Plagues) as 

well as viruses (Spanish Flu). When these outbreaks (defined as large scale infections) are localized 

spatially and temporally they are termed as epidemics and when they spread across countries and 

large areas, they are termed as pandemic. 

The concept of the holobiont was initially defined by Lynn Margulis in her 1991 book 'Symbiosis as 

a Source of Evolutionary Innovation'. Holobionts include the host, virome, microbiome, and other 

members, all of which contribute in some way to the function of the whole. Well-studied 

holobionts include humans and reef-building corals. Most of the bacteria and even viruses in 

humans are in constant cohabitation which provide essential services- often called microbiomes. 

Immunologists, says Thomas Bosch (of Christian Albrecht's University Kiel in Germany) need to 

shift their thinking 'from bacteria make you sick to bacteria make you healthy.' Nicholas Sfetcu 

As a reaction toward such reductionistic paradigm, there are now schools of thought – broadly 

labelled as integrative 'systems biology'. Now an increasing number of studies have documented 

the interactions that benefit the host as well as the microbes, including viruses. These interactions 

are loosely grouped under the term 'symbiosis' and the microbial partners called 'symbionts'. 

Scientists have paid most attention to human associations with microbes that are pathogenic- 

typically as disease aetiologies. The Dutch microbiologist Martinus Beijerinck in 1898 gave the 

name 'Virus' (which in Latin means 'poison')  to the microbes which caused Tobacco Mosaic 

Disease. The modern biotechnological tools have now enabled scientists to decode the entire 

genomes of living beings – the major achievement being the human genome project. This 

international project was started in 1984 (and continuing till date) with the goal of mapping 

completely the base pairs of human DNA – in terms of their physical and functional perspectives. 

Such genomic analyses are being routinely employed to determine the structure and function of 

DNA / RNA base pairs – all in a matter of days and weeks. These days, Virus genomic analyses are a 

routine matter. These techniques now enable us to identify and map the virus and its variants and 

link specific proteins and their functionality. 

30 Years Later – a New Approach to Sol Spiegelman's and Leslie Orgel's in vitro Evolutionary Studies Dedicated to Leslie Orgel on the occasion of 

his 70th birthday'. Frank Oehlenschläger and  Manfred Eigen - Origins of Life and Evolution of Biospheres. December 1997, 27 (5–6), pp  437–457

The Synthesis of a Self-propagating and Infectious Nucleic Acid with a Purified Enzyme -  Sol Spiegelman, et al.,  - Proc. Natl. Acad. Sci. 1965, 54 (3), 

pp  919–927

Human viruses - discovery and emergence - Mark Woolhouse, et al., - Philosophical Transactions of the Royal Society, London B Biological Sciences, 

Oct 19, 2012; 367(1604), pp  2864–2871.

Understanding the Holobiont - How microbial metabolites affect human health and shape the immune 
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asserts that '(T)he human microbiome would consist not of passengers, but of parts of an 

integrated individual, the organism itself in its stable state proving to be a product of countless 

interactions between the host and microbes. Thus, viruses provide services to biological systems, 

some even vital. Viruses are an integral part of the system, rather than parasites, kept under 

control enough to allow the system to function  

Our knowledge of diseases caused by misfiring of microbiomes is increasing which include 

obesity, heart disease, breast cancer, and susceptibility to various infectious diseases, like the 

Covid -19 Pandemic. These infectious diseases are the ones which remain historically the largest 

mass killer in human history – like the Spanish Flu of 1918 or the earlier Black Death of 1350s 

(caused by the bacterium Yersinia pestis). Modernization and its manifestations (deforestation, 

loss of wildlife habitats, etc, gastronomic preference shits to exotic / wild animal foods, etc, 

greater trans-border trade and travels, etc.) brought into fore the zoonotic origins of human and 

animal diseases – both as endemic or pandemic proportions (HIV from Chimpanzees, Ebola and 

SARs from bats, etc.)

Scientists first identified a human coronavirus in 1965 causing the common cold. Later that 

decade, researchers found a group of similar human and animal viruses and named them after 

their crown-like appearance – Corona Virus. It is a member of the genus Beta coronavirus and the 

only known species in the subgenus Sarbecovirus. A few species are highly infectious and virulent 

leading to health and economic impacts – of which SARS-CoV-2 is one – which led to the present 

Pandemic. Infection levels may increase or decrease – depending on the mutations and particular 

variants and specific host populations (given their varying degree of immunity – like those with 

comorbidities and immune compromised populations). As new variants of current SARS CoV2 

virus are found on almost daily basis, there is a demand for standardization of naming viruses – 

basically using a binomial – genus which is a latinised version ending in virus and a second name 

which describes a common characteristic. But these guidelines have run into problems as there 

Most of the viruses infecting animals or humans are not harmful - having evolved with their hosts 

during the past millions of years. There is now increasing evidence that symbiosis is a source of 

evolutionary novelty. Its importance is documented by the symbiotic events that led to the 

evolution of eukaryotic organelles (called now as endosymbiotic theory) — such as plastids and 

mitochondria from cyanobacterial and alpha-Proteobacterial ancestors, respectively. Some 

viruses even get embedded into the host genomes in the process of symbiosis – like degraded 

retroviruses in human genome – where they are estimated to constitute over 10 percent of the 

total human genome, and some have even been shown to influence the developmental 

pathways – having embedded in the placentas, etc.

Virus Ontology -Thing, Being, Process, or Information - Nicolae Sfetcu, October 24, 2020

Endogenous retroviruses in the human genome sequence – David J Griffiths - Genome Biology 2001, 2(6), pp 1017.1–1017.5

Variants occur due mainly due to errors in replication of the single stranded RNA and also in vivo when immunocompromised hosts harbor these 

viruses for long time in their bodies (see   Within-Host and Between-Host Evolution in SARS-CoV-2—New Variant's Source - Karin Moelling - Viruses 

2021, 13, 751)

The virus was shown to replicate in an immunosuppressed cancer patient for more than 105 days and might be a source of new variants see : 

Within-Host and Between-Host Evolution in SARS-CoV-2—New Variant's Source - Karin Moelling - Viruses 2021, 13, 751

Binomial nomenclature for virus species - a consultation - Stuart G. Siddell, et al., - Archives of Virology (2020) 165, pp 519–525

The Symbiotic Planet – A New Look at Evolution – Lynn Margulis – Phoenix, 2001

Symbiosis - Viruses as Intimate Partners - Marilyn J. Roossinck and Edelio R. Bazan - The Annual Review of Virology, 2017, 4, pp 123-139

Origins of prokaryotes, eukaryotes, mitochondria, and chloroplasts -. Robert Schwartz and Margaret Dayhoff -. Science, 1978, 199 (4327), pp 

395–403
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are already more than 10,000 and odd genomes of SARS CoV2 virus sequenced and have been 

given distinct names / numbers – which reflect in some decimal characters now, B.1.617.2 

(according to WHO nomenclature this is identified as 'Delta' variant)– which is supposed be highly 

prevalent and virulent now. Genome sequencing itself has become an industry now for the virus 

variants ! In a preprint posted 12 July 2021, a team of researchers report that virus was first 

detectable in people with the Delta variant four days after exposure, compared with an average of 

six days among people with the original strain, suggesting that Delta replicates much faster. 

Individuals infected with Delta also had viral loads up to 1,260 times higher than those in people 

infected with the original strain.

There is a long-standing evolutionary battle between viruses and their hosts (particularly the 

human hosts) that continues to be waged. The evidence of this conflict can be found on both sides, 

with the human immune system being responsive to new viral challenges and viruses having 

developed often sophisticated countermeasures. The human immune system continues to be 

challenged by viral infections and these challenges continue to shape how the immune system 

combats pathogens, thus viruses and human immunity wage their battles as part of 'Red and Black 

Queen' evolutionary dynamics. Several other questions about the Delta variant remain 

unanswered: whether it is more likely to cause severe disease than the original strain and how 

good it is at evading the immune system, etc.

Symptomology :

The most common symptom of Covid 19 is the onset of Fever. Other common symptoms include 

cough, loss of appetite, fatigue, shortness of breath, sputum production, and muscle and joint 

pains. Less common symptoms include sneezing, runny nose, or sore throat among the infected 

persons. In a few cases a decreased sense of smell or disturbances in taste were reported. The 

delay between the moment a person is first infected and the time he or she develops symptoms, is 

called the incubation period. The incubation period for COVID 19 is typically five to six days but 

may range from two to 14 days. Most of the infected persons show mild symptoms or no 

symptoms at all. There is some evidence which suggests that the time from infection to 

infectiousness (the latency period) is less than the time to symptoms (the incubation period) 

among those without symptoms - called asymptomatic transmission. Asymptomatic transmission 

of the disease is the hall mark of Covid – 19 - sometimes called a 'silent killer' as community 

transmission may occur without the knowledge of the carrier or those persons in contact. Thus, 

people may inadvertently infect others before realizing they are infected because they are not yet 

experiencing symptoms. About 20 percent of all infections were estimated due to such 

asymptomatic infections.

In a few cases, particularly the elderly and those with co-morbidities (like hypertension, cardiac 

problems, diabetes, etc.) complications can occur, like pneumonia, acute respiratory distress 

Occurrence and transmission potential of asymptomatic and presymptomatic SARS-CoV-2 infections - A living systematic review and meta-

analysis - Diana Buitrago-Garcia, et al., - PLoS Medicine, 2020, 17(9), e1003346

The Past and the Future of Human Immunity Under Viral Evolutionary Pressure - edited by  Gkikas Magiorkinis and Tara P. Hurst - Frontiers in 

Immunology and Frontiers in Microbiology, Nov 2019 – on Red Queen hypothesis ( which states that you have to keep running to stay in the same 

place) see: Red Queen Hypothesis - Paul N Pearson - Encyclopedia of Life Sciences, 2001 and on Black Queen hypothesis( which states that in the 

organisms suffer gene loss by natural selection, a theory of reductive evolution) see: Red Queen Hypothesis - Paul N Pearson - Encyclopedia of Life 

Sciences, 2001

Viral infection and transmission in a large well-traced outbreak caused by the Delta SARS-CoV-2 variant - Baisheng Li, et al., - medRxiv preprint 

posted on July 12, 2021
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syndrome (ARDS), multi-organ failure, septic shock, and death. The crude case fatality ratio is 

estimated to be significantly higher than that for seasonal influenza, and it is dramatically higher 

in the aged and those with underlying comorbid conditions (especially cardiovascular disease, 

pulmonary disease, and diabetes) regardless of age. Such pre-existing morbidities, like 

tuberculosis, malaria, dengue, etc. can exacerbate the effects of Covid 19 – a state of condition 

called Syndemic. The virulence or severity of the disease – in this case Covid 19 – depend on the 

specific variant of the pathogen (virus), pre-existing conditions of the infected person (co-

morbidity) and most importantly the infrastructure and access to health care. 

These factors were exposed – rather dramatically- in the recent second wave of Covid 19 in India 

during April May 2021. Excess deaths and numerous hospitalizations overwhelmed the India – 

both the civil society and polity -and with dire consequences. Covid patients desperately gasping 

for breath, feverishly checking the oxygen levels on their oximeters and hunt of oxygen (cylinders 

or concentrators) and ICU beds created everlasting images to reckon with in future. Even among 

the cured, the impacts of after-effects of Covid 19 – called long-Covid – persisted among many. A 

condition called 'black fungus disease' (Mycormycosis) caused due to excess usage of antibiotics 

and / or steroids during the Covid 19 treatment. The eight weeks treatment for 'black fungus 

disease' is a daily injection of anti-fungal intravenous injection of amphotericin B which is in short 

supply. The injection could be standard amphotericin B deoxycholate or the liposomal form. The 

liposomal form costs more but it was considered safer, more effective and with lesser side effects. 

In some cases of long Covid patients developed 'brain-fog' – temporarily losing their memories, 

etc. 

Transmission :

SARS-CoV-2 is a highly transmissible pathogen, fuelled by asymptomatic spread. Virus 

transmission seems to be a purely physico-chemical event, not something that the virus can do 

voluntarily. Viruses are not 'alive' and cannot travel on their own to infect people. For instance, 

viruses cannot wilfully exit the human body and crawl or fly into another person. Viruses can only 

move from person to person when an existing host transfers the virus by coughing, sneezing, or 

otherwise shedding the virus onto another individual. Covid 19 is spread during close contact 

among people, mostly by small droplets produced during coughing, sneezing, or talking. During 

close contact, (3 to 6 feet), people catch the disease after breathing in contaminated droplets that 

were exhaled by infected people. 

Contaminated droplets also cause infection when they settle in the noses or mouths of people in 

proximity. However, the droplets are relatively heavy, usually fall to the ground or surfaces, and do 

not travel far through the air. When the contaminated droplets fall to floors or surfaces, they can 

remain infectious, if people touch contaminated surfaces and then their eyes, nose, or mouth with 

their hands. The virus can be detected on various items of daily usage (called in Fomites in medical 

terminology) for up to four hours on copper, up to one day on cardboard, up to three days on 

plastic (polypropylene) and stainless steel.  Surfaces are easily decontaminated with household 

disinfectants, like soap which kill the virus outside the human body and on the hands.

Chinese scientists were able to isolate a strain of the coronavirus and published the genetic 

sequence which enabled laboratories across the world to develop polymerase chain reaction 

(PCR) tests. The standard method of testing is real-time reverse transcription polymerase chain 

reaction (rRT-PCR) and in some cases, anti-body testing. Although India imported the test kits 
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from China in the beginning, these kits are manufactured in India and are used for testing 

purposes. The test is typically done on respiratory samples obtained by a nasopharyngeal swab; 

sometimes, a nasal swab or sputum sample may also be used. Results are generally available 

within a few hours to two days. Blood tests can be used, but these require two blood samples 

taken two weeks apart, and the results have little immediate value. 

The Chinese experience with testing has shown the accuracy is only 60 to 70%. Concerns about the 

sensitivity of the SARS-CoV-2 test have also been raised recently. In a laboratory validation study, 

sensitivity has been shown to depend on the primer/probe sets and commercial qRT-PCR kits 

used; good tests appear to have sensitivities in the range 90-100%. Using Bayesian framework, 

Klement and Bandyopadhyay conclude that there are still many uncertainties regarding these 

tests - associated with basic statistical quantities such as the test sensitivity and specificity, the 

space-, time- and population-dependent base rate of infected individuals and the probability of 

having coinfection with SARS-CoV-2 by another pathogen.

The data on tests performed in India on the cumulative tests done till July 10, 2021 reveal a figure 

of 306, 363 per million population–compared to Italy (1,211,798) US (1,535,903) or UK ( 3,262,032). 

Comparing outbreak characteristics between countries is influenced by potential confounding 

factors, such as different phases of pandemic outbreak, mean age and gender of affected 

population, management of the pandemic, amount and types of tests being administered, 

definitions of COVID-19–related deaths, or even underreporting of Covid 19 cases and deaths. 

Over-estimation or under-estimation of Covid – 19 deaths has become 'new-normal' in almost all 

countries.  During the 'second wave' of the Pandemic, the death toll due to Covid 19 is massively 

under-reported by Indian authorities – a phenomenon known as 'necro-politics'.

Shutting down of educational, religious and recreational spaces, 

Curtailment of movement of public on the roads and confinement of people to their homes 

Personal hygiene: Frequent hand washing with soap, particularly after touching 'fomites’

Lock-downs of the economic activities (other than those concerning 'essential services'), 

including public transport, 

Personal protection : Use of face masks by the people in public places   and personal 

protective equipment (PPE) by the health workers and other 'corona warriors'.

The governments of various countries have implemented some or all the measures to varying 

degrees based on precautionary principle.  The Precautionary Principle is invoked in such policies 

Avoidance of spitting out in public 

In the absence of curative routes, the only route available to scientists and lay persons is to avoid 

and mitigate the spread of coronavirus. These non-pharmaceutical strategies – as they are called – 

are a few options available for policy makers: 

Avoidance of person-to-person contacts: Quarantine of the infected persons, social / physical 

distancing among general public, 

Covid-19 and the Falsification of Death Certificates - The CDC's 'More Often Than Not' Clause - Michel Chossudovsky – Global Research, July 07, 

2021

The Challenge of Saying How Many Excess Deaths Could Be Due to Covid 19 - Rukmini S - IndiaSpend, June 26, 2021

The epistemology of the SARS-CoV-2 test - Rainer J. Klement and Prasanta S. Bandyopadhyay – Research Square Preprint, April 27, 2020

Necropolitics – Archille Mbembe, translated by Steven Corcoran – Duke University Press, 2019 – see also: Covid 19 and India's New Viral 

Necropolitics - Nikhil Pandhi - The Wire May 25, 2021
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Influenza epidemics / pandemics occur irregularly, at intervals of 10–50 years, and they can 

generate significant impacts on human health and society. For instance, the notorious 1918 

The initial focus of the Indian Government was on passengers returning from various hotspots of 

the world – particularly China. These passengers at the seaports, airports, land-borders were 

screened for symptoms (mostly fever) and those who were suspected of carriers were tested and 

(if found positive) quarantined – either at designated quarantine locations or at home. Those who 

were destined for home quarantine were 'branded' with indelible ink – displaying the dates till the 

quarantine restrictions were imposed. Such 'inhuman' activities – like 'branding' or pasting notices 

on door frames of the quarantined patients– were resented by those who had to undergo such 

humiliation.

The unveiling of the Twenty-First Century Pandemic

when an activity raises threats of harm to human health or the environment, precautionary 

measures should be taken even if some cause-and-effect relationships are not fully established 

scientifically. What is unprecedented with this current pandemic of COVID-19 is not its scale, but 

the reaction of nation-states to contain viral spread. Many governments have used 

epidemiological modelling reports to decide on the policies – the most famous being Neil 

Ferguson, et al., from Imperial College, London. There have been some such modelling exercises 

done for Indian data also. 

The regimes of lockdowns and quarantines have extended from the national level down to 

provincial, local levels. In India, states started vying with each other in imposing stringent access 

controls across their state borders (including in some cases barring patient transporting 

ambulances across state borders) – thus creating versions of sub-nationalism. It's almost like a 

race to the bottom – when the states were competing in bringing down the infection rates and 

death rates – sometimes resulting in cooking up the data – particularly in under-reporting of covid 

death rates. The sub-nationalism spread even when the vaccinations began, when states had to 

fend themselves in procurement of vaccines – for a short period of time.  The policy of centralised 

purchase of vaccines was soon restored on the directives of the Supreme Court, the race now to 

ensure the supplies of vaccines from the central pool (which is in spurts and stops!) and flaunt their 

vaccination targets. 

The Oxford COVID-19 Government Response Tracker (OxCGRT) collects publicly available 

information on 17 indicators of government responses to Covid 19 in their countries. Eight 

indicators among the policy decisions (C1-C8) record information on containment and closure 

policies, such as school closures and restrictions in movement. Another four of the indicators (E1-

E4) record economic policies, such as income support to citizens or provision of foreign aid, and 

five indicators (H1-H5) record health system policies such as the COVID-19 testing regime or 

emergency investments into healthcare. During the first two months of the Covid 19 pandemic – 

though the incidence of the infections were uneven, governments invariably adopted similar 

policies, in the same sequence.  As of June 15, 2021, the Stringency Index for India is 81.94 out of 

the total possible score of 100 – one of the most Stringent among the countries affected by Covid-

19.  The Indian government declared a total lockdown of all economic and social activities of its 

citizens from March 24  - first for the 21 days, up to May 04, 2020  followed by another 15  days till 

May 18, 2020, which was extended even further.

'Waited for 12 hours': Telangana stops ambulances with COVID patients at AP border – Charan Teja – The News Minute, May 14, 2021
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Spanish flu claimed the lives of approximately 50 million people worldwide. This pandemic was 

followed regularly by epidemics in various parts of the world but were limited in geographical 

spread. The first such influenza pandemic in the 2021 century was H1N1 influenza (also called the 

severe acute respiratory syndrome (SARS)) in 2003 which lasted till 2014 and caused about 750 

deaths across 20 countries. This was followed by Swine Flu (2009) in which about 200,000 people 

died, and later, in 2015 by Middle East respiratory syndrome (MERS) which killed about 850 

persons, mostly in the Middle East region. When such epidemics / pandemics occur everyone in 

the society is at risk – some sections and regions of the world are at greater risk of contracting the 

disease. 

The origins of public health as an organ of governments -at various levels can be traced back to 

earliest urbanisation in the history of human civilizations. Beginning in the mid-nineteenth 

century, public health focussed on environment – such as sanitation. As a part of these efforts, 

provision of water supply and roads and transport for trade and welfare of the people are 

implemented to prevent spread of diseases and improve the health standards of the citizens. Dr 

John Snow's work in London in mapping the spread of cholera and identifying the epicentre of 

disease to a contaminated water pump is a well-documented study in the history of public health. 

Snow is also credited for having founded the discipline of epidemiology – a multidisciplinary 

approach to study the origins, spread and containment measures of diseases, particularly 

infectious diseases. 

Public Health

General acceptance of 'germ theory' (as opposed to the then prevailing miasma theory of origins 

of disease) changed the direction of public health efforts in the twentieth century to health 

education - for better nutrition and hygiene of public and private spaces. In the twenty-first 

century, public health expanded its remit to include the entire world – the narratives of global 

health and institutionalisation of global organisations like WHO, etc. have begun. Public health 

now concerns not only human beings but the entire biodiversity, after the discovery of zoonosis of 

infectious diseases and pathogens crossing species barriers – these discourses label the efforts as 

In a prescient observation Laver and Webster wrote '(A) devasting pandemic (worldwide 

epidemic) of type A influenza is inevitable. The virus responsible would probably originate in China 

and the world's population would have no immunity to this 'new' virus. Historical evidence reveals 

that bird flu outbreaks, with spill over to wild birds and humans, are increasing on a global scale. 

This escalation is not merely a matter of chance mutations in flu viruses but is the result of 

antecedent conditions that include environmental disruption and industrialized agricultural 

systems. Because of today's crowded conditions and with modern rapid transportation facilities, 

the epidemic would spread like wildfire, reaching every corner of the globe. Many millions of 

people would become ill and there would be certainly many deaths'.

The origin and control of pandemic influenza - Graeme Laver and Robert G. Webster – Philosophical Transactions of Royal Society, B, September 

2001, 356, pp 1813-1815

1918 Influenza - the Mother of All Pandemics - Jeffery K. Taubenberger and David M. Morens - Emerging Infectious Diseases,  January 2006, Vol. 

12, No. 1

Epidemiology and evolution of Middle East respiratory syndrome coronavirus, 2012–2020 - An-Ran Zhang, et al., - Infectious Diseases of Poverty 

(2021) 10, 66Stra

Opening Pandora's Box at the Roof of the World - The Past and Present of Avian Influenza Science – Ph D dissertation of Barbara C. Canavan - 

Oregon State University, December 04, 2015
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'One Health' approach. The expertise of professionals from public health, animal health, plant 

health and environment join in finding integrated solutions to infections, diseases affecting the 

whole range of living beings.

When the Covid 19 spread to other countries through air travellers from Wuhan / China, the WHO 

declared it as a Pandemic on March 11, 2020. Following this declaration, many countries banned 

The Covid -19 (called as novel Corona Virus disease in the earlier days to distinguish it from SARS of 

2003) is caused by a new mutant version of class of viruses – known as corona virus. Corona Viruses 

were discovered in the 1960s – of which seven types are known till date to infect humans. The 

present pandemic is caused by SARS-COV-2 virus (the earlier version of SARS-COV caused the 

SARS epidemic in 2003). What started as an outbreak in Wuhan, in China, on Dec 08, 2019, became 

an epidemic on Jan 20, 2020 when the human to human transmission was notified in Wuhan. The 

WHO declared this infectious disease as the novel corona disease and raised an international 

alarm, by declaring the disease as Public Health Emergency of International Concern (PHEIC) on 

January 30, 2020. The WHO issued the official names as COVID-19 for the disease and SARS-CoV-

2 for the Virus causing this disease on 11 February 2020. The nomenclature is explained as CO for 

corona, VI for virus, D for disease and 19 for when the outbreak was first identified (31 December 

2019). Both the disease and virus are commonly referred to as 'coronavirus' in the media and 

public discourse.

Public health Practices like quarantine, health passports, vaccination, etc., all owe to these 

epidemiological studies in the history. Public health is a vulnerable enterprise – revoked and 

remembered only when some epidemics / pandemics occur and forgotten soon afterwards. It 

always involves some interference in the lives and liberty of individuals, whether by 

encouragement or legal mandate. Widespread compliance to the dictates / rules such as 

quarantine requires understanding and trust by the citizens, who are otherwise healthy and 

normal. In authoritarian regimes, the public health emergency like Covid -19 pandemic can 

become an instrument of repression on the people's freedom and liberty. 

Disinformation or spread of fake news to frighten the people on the severity of disease or 

withhold-the-data on cases and deaths are part of the arsenal of the authoritarian regimes. Use of 

digital technology – ostensibly to trace and track the infected cases - can facilitate unparalleled 

monitoring and data collection, using everything from security cameras to smartphone content. 

Smartphone navigation may be important for the legitimate reason of mapping the progression 

of the disease, but this could potentially lead to misuse of civil rights in the hands of authoritarian 

regimes. During this pandemic threat, authoritarian regimes are endeavouring to advance the 

narrative of centralised power saving the lives of citizens. Philipp Bagus et al., have analysed how 

the political system can influence the likelihood and spread of mass hysteria in a digitized and 

globalized world. 

COVID-19 and the Political Economy of Mass Hysteria - Philipp Bagus, José Antonio Peña-Ramos and Antonio Sánchez-Bayón - International 

Journal of Environmental Research and Public Health, February 2021, 18, 1376

For more details: https://www.onehealthcommission.org/; Contributing to One World, One Health - A Strategic Framework for Reducing Risks of 

Infectious Diseases at the Animal–Human–Ecosystems Interface – Consultation Document – WHO October ,  and One Health research and 

training and government support for One Health in South Asia - Joanna S. McKenzie, et al., – Infection Ecology & Epidemiology, , (), 

Crisis management in authoritarian regimes - A comparative study of COVID-19 responses in Turkey and Iran - Serdar San, Mehmet Fatih Bastug 

and Harun Basli – Global Public Health, 16(4), pp 485-501

When the spread of disease becomes a global event – The classification of pandemics - Sudeepa Abeysinghe - Social Studies of Science, 2013, 43(6) 

pp 905–926
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Thus, the case fatality rate of Covid 19 in India is about 1.32 % compared to its worldwide figure 

2.16% (as on July 08, 2021). The effective reproduction rate of a disease is given by a term R which 

measures the number of potential persons an infected person can spread the virus. In the case of 

coronavirus, this measure is calculated to range between 1.5 to 3.5. As of July 01, 2021, the R value 

of Covid 19 for the whole world is 1.08, while it is 0.84 for India. The methodology of calculating 

this R value is given in PLOS ONE paper by Francisco Arroyo-Marioli et al. . The R of Covid 19 is not 

very high in comparison to Measles (R 12-18), Smallpox (R 5-7). When the R reaches the value of <1 

the infection of Coronavirus is supposed to have peaked-out – or as they say the graph depicting 

the number of cases have 'plateaued'.

Modernisation of societies and nation states brought in its wake positivist ideologies in all aspects 

of life and economy. There is an urge to generate data and use it to quantify all aspects of our life, 

driven mostly by a competitive spirit, by which societies can compare and compete with the other. 

In what Steffen Mau calls in his book, Metric Society, In this, a nation state is not the state of the 

twenty-first century and ecological change; it is the state of the nineteenth century and so-called 

biopower. In the words of the late Alain Desrosiers, it is the state of what is aptly called statistics: 

population management on a territorial grid seen from above and led by the power of experts.

Every aspect of life, economy, health, recreation, births and deaths, etc., – are now sought to be 

quantified. When it comes to monitoring and measuring the progression of an epidemic – like 

Covid 19 - the quantification of the disease expression, its progression and impacts began from 

International (and in some countries, domestic) flights to prevent the spread of the disease,,. 

By the end of April, the Covid 19 witnessed a total global wrap of the countries in the world. Thus, 

it appears that only when the rich countries and the rich people in developing countries feel the 

threat of the infection, the governments and the elites swung into action. Otherwise, global 

health disasters – gender-based violence, climate change, war, poverty, HIV/AIDS, or hunger – are 

not addressed with such urgency or fanfare or with such vigour. That is what makes Covid 19 a 

Pandemic of the Century  is the spread and extent of impacts – it has infected about 186.84 

million persons already Including 4,035,164 deaths. In India, the first case of Covid 19 was 

reported on Jan 30, 2020 (with its origins from China) and till date a total of 30,794,756 infected 

cases, including 407,173 deaths. 

Epidemiological Publics

http://www.globalrt.live/

The Mutual Construction of Statistics and Society - edited by Ann Rudinow Sætnan, Heidi Mork Lomell, and Svein Hammer – Routledge, 2011

The Metric Society - On the Quantification of the Social - Steffen Mau, Translated by Sharon Howe - Polity Press, 2019

WHO's to blame - The World Health Organization and the 2014 Ebola outbreak in West Africa - Adam Kamradt-Scott - Third World Quarterly,2016,  

37(3), pp 401-418, and see also, Contesting a Pandemic - The WHO and the Council of Europe - Sudeepa Abeysinghe - Science as Culture, 2017, vol. 

26, no. 2, pp 161-184.

Responding to Covid-19 — A Once-in-a-Century Pandemic - Bill Gates – NEJM, April 30, 2020

worldometers.info - accessed on July 10, 2021

worldometers.info - accessed on July 10, 2021

Human Mobility Networks, Travel Restrictions, and the Global Spread of 2009 H1N1 Pandemic - Paolo Bajardi, et al.,  - PLoS ONE, 2011, 6(1), 

e16591

Infectious Risks of Air Travel - Alexandra Mangili, Tine Vindenes and Mark Gendreau - Microbiology Spectrum, 2015, 3(5)

Mortality Risk of COVID-19 – Our World in Data (https://ourworlindata.org accessed on July, 10 2021) 

Tracking R of COVID-19: A new real-time estimation using the Kalman filter - Francisco Arroyo-Marioli, Francisco Bullano, Simas Kucinskas and 

Carlos Rondón-Moreno – PLOS ONE, January 13, 2021

The Politics of Large Numbers - A History of Statistical Reasoning - Alain Desrosiers, translated by Camille Naish – Harvard University Press, 1998
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Public, often confined to their homes under extended periods of lockdowns during this pandemic 

started discussing about 'Flattening the Curve', 'Herd Immunity', 'Peaks and Troughs', 'Positivity 

Rates', etc., – which entered their linguistic domains. These words became part of their social lives 

– mainly through mass media and social networks – that the public rarely deconstructs the 

meanings and etymologies of these words! In late January 2020 Ms. Alissa Eckert — a medical 

illustrator at the Centers for Disease Control and Prevention (CDC - USA) created what has 

become the iconic representation of the novel coronavirus . Soon this image spread far and wide 

in the world – appearing in every form of visual media and even in the cognitive worlds of the 

publics when they discuss Corona virus. This image has become a Visual Brand Identity (VBI) for 

the publicity and advertisement agencies and governments. The numerous forms of mediatised 

statistics on the disease – infection, positivity, vaccination and deaths, etc., – become the 

yardsticks for publics to measure the progress (or regress) of the disease – thus form the public 

perception of 'waves' of the Corona disease – we are told that we are experiencing the waning of 

the 'second wave' and the 'third wave' is imminent.  

the first day. In the beginning, it was the mathematical modelling of the spread of the pandemic, 

which were used as policy instruments in many countries – notably the UK – including India. 

These models – epidemiological models projecting the spread of disease using certain data and 

many assumptions – have become 'domesticated' – in the sense, every lay person began using 

projections, data, concepts, in their day-to-day discourses. The virus and the disease have been 

'domesticated' as Catherine Montgomery and Lukas Engelman argue: 'domestication implies not 

just representation in the media, but the active appropriation of epidemiological discourse into 

everyday life – whether through hashtags, celebrity endorsements, or discussions at the 
1

breakfast table'  These epidemiological discourses extend to the daily greetings, telephonic 

conversations, and email correspondence among lay public.

These waves and their associated imageries and stories became folklore and legends (such as the 

images of patients choking for breath and struggling to get the oxygen (cylinders), tethered to 

Intra -Venous (IV) pole, the hospital billboards displaying 'no-beds' no-ICU beds', etc.) This second 

wave also brought into sharp focus on the one of the most essential 'things' that we take for 

granted – the air!. The Covid -19 pandemic laid heavy emphasis on breath and the urgency and 

necessity for clean air (and oxygen for people infected with severe conditions of the disease). The 

virus SARS-CoV-2 uses air as its medium of transmission, demonstrating how intertwined the 

concepts of breath and air become central to public health discourse. All the public health 

Epidemiological Publics – On the Domestication of Modelling in the era of Covid 19 – Catherine Montgomery – Somatosphere, April 10, 2020

For a moving juxtraposition of these two concepts see: When Breath Becomes Air - Paul Kalanithi - Random House, 2016

 Epidemiological Publics – On the Domestication of Modelling in the era of Covid 19 – Catherine Montgomery – Somatosphere, April 10, 2020

Mathematical models as public troubles in COVID-19 infection control - following the numbers - Tim Rhodes & Kari Lancaster - Health Sociology 

Review, 2020, 29(2), pp 177-194

Models for the Outbreak of COVID-19 - Ning Wang, Yuting Fu, Hu Zhang and Huipeng Shi - Precision Clinical Medicine, 2020

Can we brand a pandemic - Should we - The case for corona virus, COVID-19 or SARS-CoV-2 - Emmanuel Mogaji and Nguyen Phong Nguyen - J Public 

Affairs. 2021;21, e2546.

On public imagery of Coronavirus  - paired images silences in the public spaces coupled with  and noisy scenes in hospitals see:  Sonic Images of the 

Coronavirus - Hannah B Higgins - Critical Inquiry 47 (Winter 2021)

An Evaluation of Mathematical Models for the Outbreak of COVID-19 - Ning Wang, Yuting Fu, Hu Zhang and Huipeng Shi - Precision Clinical 

Medicine, 2020

The Spiky Blob Seen Around the World - How C.D.C. medical illustrators created the coronavirus pandemic's most iconic image - Cara Giaimo – New 

York Times, April 01, 2020
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In the case of India, this crisis has created a society that lives in fear, despair, anxiety, and terror. 

People feel powerless to change their situation and abandoned by their community and 

government, and among the poor and dispossessed, there is a palpable grief and helplessness 

that governs their lives. This Pandemic laid bare the fissures and lesions of pre-existing social and 

economic inequalities with greater impacts to the working class and gender inequities. COVID-19 

revealed disproportionate risk and impact based on structured inequality at intersections of class 

/caste minority status and gender, as well as occupations. Many of the riskiest and most stressful 

frontline jobs now deemed essential offer low pay and are occupied by people at the most 

marginalized intersections: caste or religious minorities, women, and informal workers. These 

contradictions appear starkly with those of the predominantly urban, middle-class, and rich 

people who hire, legislate, and direct the conditions under which the 'essential'—or expendable 

- work and, in the COVID-19 times, live or die many of whom lost their livelihoods during the state-
60imposed lockdowns . 

The Covid 19 brought in a slew of socio-cultural changes – like wearing the masks in the public, 

following the social distancing in public, getting used to work from home, remote learning from 

home, remote 'darshans' and prayers, conducting the social interactions through virtual 

meetings, curb the shopping experience to essential items, curbs in recreational activities, etc. 

But just as a body's reaction to a pathogenic virus can leave it in a weakened state, and so 

susceptible to other infections that would not prove problematic had the virus not come along, 

the economic social and cultural reactions the COVID-19 meme (virus in the head) has caused, will 

leave our societal bodies in much weakened states. It will take a substantial time and sustained 

efforts for our societies to recover from the impacts of this infection.

An estimated 12 million migrants travelled back to their native villages or towns from the 

workplaces (mainly metro cities) – many of them on foot and others on public and private 
61transport  - White collar workers also suffered by downsizing of their salaries or outright 

retrenchments – many driven to precarity during this lockdown periods. The education 

institutions were closed in the past 18 months resulting in loss of educational and job 

opportunities to millions of young children and adults. The health services, such as in patient 

measures (such as face masks and social distancing) are enacted to protect our breath and the 

breath of others, highlighting how relevant and critical air / breath has become in our lives.

As Slavoj Zizek articulated, this Pandemic has created 'triple crisis' – (1) medical (2) socio-economic 

and (3) cultural / mental health crises. The Corona Pandemic created a global medical emergency 

caused by a virus we still do not fully understand, and a human-inflicted socio-economic 

catastrophe as a necessary policy response to contain its spread. 

The Politics and Perceptibility of Breath During The COVID-19 Pandemic – Ph D thesis of Vaibhavi Shah - Massachusetts Institute of 

Technology, February 2021

Is Barbarism with a Human Face Our Fate - Slavoj Žižek - Critical Inquiry 47 (Winter 2021)

Essential, but Unprotected - How Have Informal Workers Navigated the Health Risks of the Pandemic - Christy Braham and Ana Carolina 

Ogando - Women in Informal Employment Globalizing and Organizing (WIEGO), April 2021

21 Days and Counting – COVID-19 Lockdown, Migrant Workers and the Inadequacy of Welfare Measures in India  - Anindita Adhikari, et al., - 

Stranded Workers Action Network (SWAN), April 15, 2020

Voices of the Invisible Citizens II - One year of COVID-19 - Are we seeing shifts in internal migration patterns in India -  Aarya Venugopal, et al., 

- Migrants Resilience Collaborative, June 2021

Essential or not - Knowledge problems and COVID-19 stay-at-home orders - Virgil Henry Storr, et al., - South Econ J. 2021;87, pp1229–1249
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Vaccines as Amrit - Elixir 

62
admissions, outpatient consultations and routine immunisation services , all suffered during this 

pandemic. Such effects stemmed from several factors, including travel restrictions and policies 

aiming to reduce person-to-person contact and social mixing, deployment of health workers for 

the COVID-19 response, and cancelled or postponed patient visits because of concerns of viral 

exposure, among others. The economic losses to the country and individuals were enormous – 

manifested in the data of GDPs of the countries or wages of salaried, self-employed or artisans. 

The Covid 19 Pandemic created a mass hysteria that it is highly fatal disease, and one should avoid 

touching or exposing to the virus (however miniscule the quantity it may be). This hysteria was 

created by the state and sustained by the stories and videos on the mass media – constant 

scrolling of current figures of Covid 19 infections and numbers of death on the TV screens, 

particularly on news channels. Combined with scenes broadcast from hospitals and mortuaries in 

the Europe and US (in particular, the New York City), the state could gaslight its citizens into fear 

complex. By relentlessly making these specific epidemiological data salient and visible, the state 

could hide other problems, disorders and diseases, at least as serious; these efforts of the state 

are all the more worrying as the crisis becomes chronic and entrenched. These stories and the fact 

that there was no proven drug to cure the patients infected by the disease created a sense of 

fatality and depression among the people. The only constant hope that was meted out the arrival 

and availability of vaccine for Covid 19. Thus, hopes for vaccine as a cure-all was created among the 

public minds. Nation states mounted efforts – on war footing – toward development and delivery 

of vaccines for Covid 19. 

There are two types of immune systems – (1) innate (a set of cells which do not change during the 

lifetime of the hosts) and (2) adaptive immune system (a set of cells meta morphing contingently). 

Considered the first line of defence in animals, the 'innate' immunity involves cells and molecules 

that rush to the site of an infection. Most vertebrates later evolved a second form of immunity, in 

which white blood cells exquisitely targeted to a specific pathogen are rallied and then 

maintained in the body as an immune memory. Human immune system has evolved into a 

sophisticated organisation with many layers of protection.  The 'adaptive' arm seemed to have 

appeared out of nowhere some 450 million years ago and may be the serendipitous outcome of 

invading DNA introduced by a virus or microbe infecting a fishlike creature. The overall function of 

Every living being - bacteria, archaea, plants, and animals have developed immune systems – 

adapted to and fine-tuned to their specific range of pathogens and habitats. Living organism must 

protect themselves from the attempt of other organisms to exploit their resources. Most 

pathogens are much smaller than their hosts – in many cases they are of nanoscale. The organs 

that the hosts use to interact with the environment (such as skin, ears, nose and eyes)  are poorly 

suited to the detection and elimination of potential pathogens. The pathogens can reproduce 

much faster than the typical host and can rapidly evolve new strategies of attacks. Physical 

barriers, alteration of physiological conditions, and avoidance of dangerous environments are 

only a partial solution to pathogen avoidance. The hosts need a set of countermeasures which 

operate at the same scale, and which can keep the evolutionary pace of the pathogens. This 

collection of countermeasures constitutes the immune system of the host.

Estimating global and regional disruptions to routine childhood vaccine coverage during the COVID- pandemic in  -  a modelling study - Kate 

Causey, et al., -The Lancet, Published online July , 
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7. modulation of neuro-functions by affecting mood, memory, cognition, social behaviour 

and spatial learning and

In Europe, the induction of active vaccination emerged to contain smallpox – pioneered by Edward 

Jenner in 1798. Vaccination probably originated in homeopathic beliefs about small doses of 

disease protecting against severe disease, verified empirically by ingestion of small doses of 

poison to prevent fatal intentional poisoning of rulers by rivals. Around 1000 A.D., the Chinese 

began practicing a form of immunization by drying and inhaling powders derived from the crusts 

of smallpox lesions. Around the fifteenth century in India, the Ottoman Empire, and east Africa, 

the practice of variolation (poking the skin with powdered material derived from smallpox crusts) 

became quite common. John Howell an employee of East India Company (1732-1760) recorded 

the practice of variolation in India against smallpox. Variolation was introduced to the west in the 

early 18th century by Lady Mary Wortley Montagu.

In 1798, Edward Jenner introduced a better method of inoculation with the cowpox virus, a non-
63

fatal virus that also induced immunity to smallpox . As the inoculum was derived from the cows, 

he named the substance as vaccine – from the Latin word for cow – Vacca. The origin of smallpox 

vaccine to cowpox and thereby to cows led Mahatma Gandhi to oppose smallpox vaccines in 
64India . Although even at the time when Jenner was vaccinating, during the 19th century, 

inoculant derived from cowpox or horsepox were used interchangeably to immunize against 
65smallpox   The success and global acceptance of Jenner's procedure would later drive the general 

66nature of vaccination towards the beginning of the 19th century .

the immune system is to prevent or limit infection. In addition to their functions in protection 

against pathogens, the immune systems exhibit multiple roles in the host body, such as:

2. surveillance against malignancies 

1. regeneration and repair of damaged tissues, scar formation, and wound healing 

3. regulation of ontogenetic transformations 

4. modulation of nutrient metabolism 

5. establishment of mutualistic relationships with commensals 

6. regulation of sexual partner selection and prevention of fusion between genetically 

discordant individuals 

8. participation in a bidirectional crosstalk with other bodily cells by means of a variety of 

growth factors and metabolic regulatory

Most vaccines do not necessarily protect against infection per se but rather protect the host 

against the consequences of infection. Basically, vaccines prime the immune system, by 

developing antibodies against specific pathogens. There are currently no approved antivirals for 

any respiratory-spread RNA viruses in the world. In absence of proven anti-viral drugs, vaccines 

continue to remain the much sought-after magic bullets in the public health campaigns against 

 A Guide to Health - Mahatma Gandhi translated from Hindi by A Rama Iyer - S Ganesan Publisher, Madras, 1921

 An Early American Smallpox Vaccine Based on Horsepox - Livia Schrick, et al., - The New England Journal of Medicine, 2017

 For a new account of globalised spread of Jennerian vaccination see: War Against Smallpox - Edward Jenner and the Global Spread of Vaccination - 

Michael Bennett - Cambridge University Press, 2020

There has been a growing recognition of a farmer Benjamin Jesty (1737–1816) as the first to vaccinate against smallpox, but Edward Jenner 

codified and published his account in book, Vaccination Against Smallpox (1798) and led a global diffusion of his ideas – germ theory and principles 

of vaccination – through his network of contacts, including Napoleon. 
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Successful vaccination strategies have already provided significant protection against at least 31 
67

human diseases,  - an extraordinary feat for the benefit of humanity. The percentage of the 

population requiring vaccination depends on efficacy (i.e., probability of preventing infection), 

reproduction number (R0), immunity, infectiousness of the pathogen, and effectiveness of non-

pharmaceutical interventions. The recent history informs us that the SARS-CoV outbreak in 2002 

ended as work on vaccines was initiated – due to lack of funding for phase 3 of clinical trials on 

human subjects. Since then, the disease has not reappeared - wet markets were closed and 

transmission to humans from civets ceased. Consequently, work on vaccines against SARS-CoV 

ended and its funding was cut. Only a whole inactivated vaccine23 and a DNA vaccine24 were 

tested in phase 1 clinical trials. The 2014 Ebola epidemic lasted more than 24 months with 11,325 

deaths and was sufficiently prolonged to enable the development and testing of vaccines for 

Ebola, with efficacy being shown for one vaccine (of several) toward the end of the epidemic. 

infectious diseases. Vaccines represent one of the greatest achievements of medicine, 

dramatically reducing the morbidity and mortality of infectious diseases and allowing people to 

live longer, healthier lives. As life expectancy has increased, however, the burden of non-

communicable diseases (NCDs) such as cancer, hypertension, atherosclerosis, and diabetes has 

increased. Worldwide, while the number of deaths per 100,000 people caused by infectious 

diseases fell from 580 in 1900 to just 16 in 2010, the rates for cancer and heart disease nearly 

doubled from 201 in 1900 to 379 in 2010. Vaccines have been directed at infectious diseases 

(caused by bacteria, viruses, and fungi), parasitic diseases (for example, malaria), and non-

infectious diseases, such as cancer and Alzheimer's disease.

The COVID-19 pandemic remarkable is that the whole research and development pipeline, from 

the first SARS-CoV-2 viral sequenced to interim analyses of vaccine efficacy trials, was 

accomplished in just under 300 days. Such a feat was accomplished due to a concerted funding 

effort by the governments, international organisations, non-profit organisations and the 

industry. Much of the initiative was provided by the Coalition for Epidemic Preparedness 

Innovation (CEPI) headquartered in Oslo, Norway. CEPI was conceived in 2015 and formally 

launched in 2017 at the World Economic Forum (WEF) in Davos, Switzerland. This initiative was 

supported with US$460 million from the Bill and Melinda Gates Foundation, The Wellcome Trust 

and a consortium of nations. CEPI has been able to fund several vaccine development efforts, 

among them product development by Moderna, Inovio, Oxford–AstraZeneca and Novavax

Platform technology, a term appropriated from computer science, refers to a technology that 

serves as the basis for the development of multiple other processes, applications, and 

technologies. Extending this definition to pharma, a vaccine platform is any underlying 

technology — a mechanism, delivery method, or cell line — that can be used to develop multiple 

vaccines Vaccine platform technology is a collection of technologies that have in common the use 

of a 'backbone' carrier or vector that is modified with a different antigen or set of antigens for 

each vaccine derived from the platform. This includes, but may not be limited to, protein-based 

platforms (virus-like particles), DNA vaccine platforms, mRNA-based platforms, replicons (self-

replicating RNA) and viral and bacterial vector vaccines. Platform technologies can speed-up the 

design and manufacture of the vaccines. At present, regulatory authorities do not approve 

platforms but vaccines. Each vaccine is different. However, with each use of a specific technology, 

 Vaccine impact - benefits for human health - M Doherty, et al., -Vaccine, 2016; 34, 6707e6714
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(2) Inactivated or killed virus vaccines are created by killing (using chemicals) or deactivating 

the SARS CoV 2 virus so that it is unable to replicate. This approach has been used for 

decades, such as with hepatitis A and inactivated polio vaccines. However, the immune 

response induced by this mechanism alone may not be as strong or long-lasting and 

booster doses. Another advantage of these vaccines is that they can be stored at standard 

refrigerator temperatures of +2° to +8°C making them more useful to developing 

countries. The Indian vaccine manufacturer Bharat Biotech's Covaxin uses this traditional 

technology. The core idea of making Covaxin was simple: Bharat Biotech would inactivate 

the virus with a chemical called beta propiolactone. This chemical jumbles up the RNA, 

which is the genetic code of the virus. While this jumbling takes away the virus' ability to 

infect people, it still leaves the pathogen's outer shell intact.

regulatory agencies may, over time, allow  expedited review and approvals in the context of a 

pandemic and the time required for regulatory oversight. Some of these vaccine platforms that 
68are used in manufacturing COVID 19 vaccines are summarized below :

(1) Viral vector-based vaccines – The term 'vectored vaccine' is often used for live 

recombinants, as the key issue is to have a vector, or carrier, that will incorporate and 

express the gene for a pathogen without itself causing illness. Many viral and bacterial 

vectors have been proposed, but those most favoured have been poxviruses and 

adenoviruses. Among the Covid 19 vaccines currently available, Adenovirus is used to carry 

the SARS CoV 2 genetic material into the host cells, examples being, Astra-Zeneca 

(Covishield) and Bharat Biotech (Covaxin)

(3) Protein based vaccines are produced using a part of the virus protein – such as Spike Protein 

of the SARS CoV 2. One big disadvantage of using whole protein vaccines is that they have 

an unstable structure which may lead to loss of immunogenicity, requiring multiple 

booster doses to be administered. The vaccine developed by Novavax COVID -19 is one 

such vaccine using this platform.  Some of the vaccines use a 'prime-boost' strategy for 

vaccination. The concept uses one vaccine as a prime, followed by the use of an entirely 

different vaccine for the boost.

(4) Genetic Vaccines deliver one or more of virus genes to provoke immune response. There 

are two types of genetic vaccines – DNA based ones, and mRNA based ones. Messenger 

RNA (mRNA)-based vaccines are based on self-amplifying and nonamplifying mRNA 

formats. Alphavirus genomes have been exploited for the self-amplifying mRNA vaccines 

where genetic coding regions for structural proteins were replaced with gene(s) of 

interest. Non-amplifying mRNA vaccines (such as ones for Covid 19) are of small size (2–3 

kb) and encode only gene(s) of interest, regulatory elements, poly(A) tail, and a cap. The 

delivery of mRNA into the cytoplasm is critical - several approaches have been used 

including lipid nanoparticles (LNPs), cationic nano-emulsions (CNEs), and polyplexes. There 

are 23 vaccine candidates in preclinical development, while 7 are in clinical development 

and 2 of them are approved for emergency use viz., Pfizer- BioNTech vaccine and Moderna 

vaccine. DNA vaccines are based on a genetic engineering approach in which genes 

encoding target antigens are transferred into host cells with the expectation that in vivo 

 An overview of current COVID-19 vaccine platforms - Abdou Nagy and Bader Alhatlani - Computational and Structural Biotechnology Journal 19 

(2021) pp 2508–2517 and Platform technologies for modern vaccine manufacturing - Hayley K. Charlton Hume and Linda H.L. Lua - Vaccine 35 (2017) 

pp 4480–4485
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transcription and expression of the antigen will induce immune responses and thereby 

protect the host. Several methods have been developed to increase DNA plasmid uptake 

such as gene guns (gold or wolfram DNA-coated beads) to be 'shot' into the skin, jet 

injection with high pressure air to the skin, and electroporation, using shifting electrical 

pulses to drive the DNA plasmid into muscle cells or cells in the epithelial layer. There are 6 

vaccine developers that have started testing in humans (including Zydus Cadila vaccine 

CoV-D) and more than 16 candidates in preclinical development 

Moderna and Pfizer / BioNTech mRNA vaccine is one of prevalent vaccines administered in various 

parts of the world. Due to the instability of DNA and mRNA, these vaccines require ultra-cold chain 

systems for storage and transport (stored at between −25 and −15 °C for up to two weeks before 

use). These conditions make the delivery of these vaccines more complicated as infrastructure is 

not readily available in all countries and remote areas. DNA vaccines have not worked well in the 

past, as it is difficult to get enough DNA introduced to make a strong immune response. Indian 

vaccine Zydus Cadila CoV-D is a DNA vaccine candidate administered intradermally by a device 

that releases a small electric current to allow entry of the vaccine through the skin.

Vaccine R & D undergoes several the stages of development from pre-clinical stages to 

administering the vaccines.  Basically, vaccine development goes through 5 stages: (1) Pre-clinical 

Development (2) Clinical Development – including trials on animals and human subjects, and (3) 

Approval and Licensure. (4) The approved vaccines are then mass produced, delivered to areas 

where vaccination is planned and (5) Mass vaccination to people at designated places. 

Pre-clinical Development:

The evolution of vaccine development has progressed from a largely empirical approach like in 

the use of variolation with live smallpox in the 18th century, through the development of 

procedures for attenuation and inactivation of whole pathogens for use as vaccine antigens. Pre-

clinical stage is a research-intensive stage designed to find natural or synthetic antigens—foreign 

substances that induce an immune reaction in the host body—that trigger the same reaction an 

actual virus would. Identifying the right antigen or antigens can often take up to four years. Before 

researchers can develop an effective vaccine, they must isolate the agent causing the disease. A 

(5) Live vaccines contain a weakened (attenuated) form of the pathogen that is less capable of 

replication and is less virulent. Live vaccines induce a strong immune response and provide 

long-lasting immunity. This method has been used in the past to protect against multiple 

viruses and is currently used to make the measles, mumps, rubella, chickenpox (varicella) 

and one rotavirus vaccine. The Indian home-grown vaccine Covaxin developed by Bharat 

Biotech has adopted this technology. This process would inactivate the virus with a 

chemical called beta propiolactone. This chemical jumbles up the RNA, which is the genetic 

code of the virus. While this jumbling takes away the virus' ability to infect people, it still 

leaves the pathogen's outer shell intact. Killed vaccines are not easy to do. For one, 

manufacturing them comes with weighty challenges, one reason why few countries across 

the world are investing in them today. To make them, the manufacturer has to establish an 

expensive BSL-3 (Bio Safety Level 3) facility (of which reportedly 5 are available in India). In 

contrast, mRNA vaccines and adenovirus vector vaccines can be made in the more widely 

distributed BSL-1 and BSL-2 facilities, respectively.
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series of steps known as Koch's postulates has guided scientists through the process of isolating a 

pathogen and demonstrating that it causes the disease in question. Because bacteria are larger 

than viruses and can be seen through a microscope, most of the early identifications of disease 

agents involved bacteria. After 1900, scientists began to isolate and identify viral agents as well, 

though viruses would not be imaged until mid-century. Cell cultures involve growing cells in a 

culture dish, often with a supportive growth medium like collagen. They offer a level of control 

that was unavailable using live animals as bioreactors (in vivo system of manufacturing) and can 

also support large-scale virus production.

While material for early bacterial vaccines could be grown in a lab without laboratory animals, 

researchers trying to develop material for viral vaccines faced an additional challenge. With 

techniques for growing viruses outside of live hosts not yet available, they were limited to 

obtaining materials from infected animal hosts

To develop vaccines that could be mass-produced, researchers had to grow the viruses or bacteria 

in large quantities and with great consistency. Compared with bacteria, which can be grown in a 

laboratory environment when placed in a suitable growth medium, viruses cannot reproduce on 

their own and require living cells to infect and replicate. The quest for proper tissue / cell culture 

succeeded in 1950s with discoveries of polio virus growing in human embryo skin and muscle 

tissues. Later, researchers refined to growing 'cell-strains' (cultures made up of only a single type 

of cell) instead of tissue cells to control their experimental conditions. A cell strain is a cell culture 

that contains only one type of cell in which the cells are normal and have a finite capacity to 

replicate. Cell strains can be made by taking subcultures from an original, primary culture until 

only one type remains. 

Primary cultures can be manipulated in many ways in order to isolate a single type of cell. An 

immortalized cell line is a cell culture of a single type of cell that can reproduce indefinitely. 

Normally, cells are subject to the Hayflick Limit, a rule named for cell biologist Leonard Hayflick. 

Hayflick determined that a population of normal human cells will reproduce only a finite number 

of times before they cease to reproduce. Some cells in culture can be manipulated in the 

laboratory, so that they reproduce indefinitely – thereby achieve cell immortalization, by use viral 

genes, such as the simian virus 40 (SV40) T antigen. Hayflick found that the length of telomere in 

the chromosomes of the cells reduce by constant replication – thereby causing cell senescence.  

Studies have shown that SV40 T antigen can induce telomerase activity in the cells cultured for 

immortalization. 

Most of the vaccines developed currently use Vero continuous cell line, harvested from African 
69green monkey kidney epithelial cells . Use of animals for experimental purposes, particularly in 

the vaccine development dates to Pasteur, when he used cows to derive his innocula. These days 

the medium for culturing viruses for vaccine production is chicken eggs. This process is described 

as in ovo production was discovered by Ernest William Goodpasture in 1931 to produce a vaccine 

for fowl pox virus. 

This transition from in vivo to in vitro production came about with the use of primary cells, where 

cells from specific organ of an animal was used for virus propagation. The use of in vitro primary 

cell cultivation was pioneered by John Franklin Enders, Thomas Huckle Weller, and Frederick 

 Vero cell platform in vaccine production - moving towards cell culture-based viral vaccines - P Noel Barrett, et al., - Expert Rev. Vaccines, 2009. 8(5), 

pp 607–618
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Chapman Robbins who were awarded Nobel Prize for their work in 1954. Their work facilitated the 

development of vaccine against polio virus by Jonas Salk in 1955. The first licensed vaccine made 

with the use of a human cell strain was the adenovirus vaccine for the US military in the late 1960s. 

Later, other vaccines were developed in human cell strains, most notably the rubella vaccine 

developed by Stanley Plotkin at the Wistar Institute in Philadelphia. Among the vaccines 

developed and manufactured (after obtaining Emergency Use Licence by FDA and other 

regulatory agencies), Astra-Zeneca (producing Covishield vaccine in India), Sinovac, Gamaleya 

(producing Sputnik vaccine in India), Johnson & Johnson, Moderna, Pfizer and BioNTech use 

human cell lines – usually aborted human embryos in their production of vaccines. Astra Zeneca 

uses HEK-293 cell line to make the weakened virus in the manufacture of its vaccine. HEK 293 is a 

cell line derived from the kidney of a foetus aborted in 1972 in the Netherlands. Pfizer and 

Moderna also use the same cell line in the testing phase but not in the development phase. Use of 

human embryonic stem cells involve ethical issues regarding prior consent, religious values, etc.

Surfactants

Preservatives:

Stabilizers

Use of Bioinformatics to identify the antigen shortens this process. In the case of Janssen (a 

subsidiary of Johnson & Johnson) this process of investigating candidates for a potential SARS-

CoV-2 vaccine started in January 2020 and by March 30, 2020, the company was able to announce 

that a lead vaccine candidate had been identified. 

Preservatives prevent the vaccine from becoming contaminated once the vial has been opened, if 

it will be used for vaccinating more than one person. Single dose Synde vaccine do not need 

preservatives, as they are stored in one-dose vials and are discarded after the single dose is 

administered. The most commonly used preservative is 2-phenoxyethanol. It has been used for 

many years in several vaccines. 

Stabilizers prevent chemical reactions from occurring within the vaccine and keep the vaccine 

components from sticking to the vaccine vial. Stabilizers can be sugars (lactose, sucrose), amino 

acids (glycine), gelatine, and proteins (recombinant human albumin, derived from yeast).

In the case of BioNTech could complete their pre-clinical phase within a week to identify their 

vaccine candidate - BNT162b2 – and complete the animal studies within a month's time to prove its 

efficacy. BNT162b2 was developed by Katalin Karikó and her associates, and was used as  the best 

candidate for the particular purpose of vaccinating for COVID19 prevention. BNT162b2 is a lipid 

nanoparticle encapsulated, nucleoside-modified RNA vaccine encoding SARS-CoV-2 spike protein 

and combines multiple features for optimized vaccine activity. This vaccine is sold under the brand 

name Comirnaty - which represents a combination of the terms COVID-19, mRNA, community, and 
70immunity . 

Having identified the 'antigen' the vaccine development is proceeded by adding several 

ingredients, like Adjuvant, Preservatives, Stabilizers, Surfactants, and Diluents. 

Surfactants keep all the ingredients in the vaccine blended together. They prevent settling and 

clumping of elements that are in the liquid form of the vaccine. 

 Pfizer–BioNTech COVID-19 vaccine – article in Wikipedia, accessed on July 20, 2021
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Further development requires the testing of vaccines in healthy volunteers to evaluate safety, 

immunogenicity, and clinical efficacy in 3 distinct phases. Phase 1 studies are focused on safety, 

phase II trials concentrate on establishing an immunogenicity proof of concept and dose ranging 

(sometimes efficacy data), and larger phase III studies are designed to evaluate whether the 

dosing and vaccination schedule can deliver the desired impact on the clinical problem with an 

acceptable safety profile. There is a need for specific and relevant immunological and clinical 

endpoints, for every stage of clinical trials. 

A diluent is a liquid used to dilute a vaccine to the correct concentration immediately prior to use. 

The most commonly used diluent is sterile water.

Some vaccines also contain adjuvants. Adjuvants take their name from the Latin root, 'adjuvare', 

meaning 'to help' or 'aid'. An adjuvant improves the immune response to the vaccine, sometimes 
71

by keeping the vaccine at the injection site for a little longer or by stimulating local immune cells . 

The adjuvant may be a tiny amount of aluminium salts (like aluminium phosphate, aluminium 

hydroxide or potassium aluminium sulphate), which has been used for the last 70 years or so. In 

1926, the British immunologist Alexander Glenny made this accidental finding, that by adding a 

little of aluminium salt to freshly prepared diphtheria toxin, the guinea pigs he was experimenting 

showed stronger immunity than those without. Thus, the tradition of aluminium salt as adjuvants 

began, although there is still a lack of theoretical understanding as to how the adjuvants work in 

the host body. There is as little as 0.2mg of aluminium in a typical vaccine dose, which is equivalent 

to less than the weight of a single poppy seed. Some newer adjuvants that are being tried in 

vaccines for covid -19 are, protein flagellin, empty skins of bacteria like E.coli, AS03-GSK, MF59-
72Seqirus, GpG 1018- Dynavax, Matrix-M – Novavax . Bharat Biotech had formulated Covaxin using 

an adjuvant called Algel-IMDG, which it had licensed from a US-based firm called Virovax. To avoid 

relying on imports, Bharat Biotech partnered with Indian Institute of Chemical Technology (IICT), a 

Hyderabad based CSIR lab, to develop a process for manufacturing Algel-IMDG in India (a toll-like 

receptor 7/8 agonist molecule adsorbed to alum). An adjuvant is added to the potential vaccine 

antigen to trigger the immune system, to have it take another look at the antigen in order to 

generate a stronger cellular or antibody immune response as needed for that pathogen. 

Adjuvants lead to the production of chemical signals, which call for help from immune cells and 

maximise the chances of them finding the vaccine.

Diluent

Clinal Phase: 

Adjuvant

Phase 1 studies are focused on safety. The first phase usually entails the vaccine being 

administered to about 20-80 volunteers. The aim is to assess the vaccine's efficacy, side effects, 

sufficient dosing, and immune response. The aim is to check if the vaccine is performing as 

expected. The question to be answered is whether the vaccine prevented the disease, and did it 

produce antibodies.

Emerging concepts in the science of vaccine adjuvants - Bali Pulendran, Prabhu S. Arunachalam  and Derek T. O'Hagan - Nature Reviews, Drug 

Discovery, Volume 20, June 2021

The continued advance of vaccine adjuvants – 'we can work it out' - Derek T. O'Hagan, Rushit N. Lodaya and Giuseppe Lofano - Seminars in 

Immunology, 2020, Vol 50, 101426
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An alternative to the Randomized Controlled Trial (RCT) employed usually in the Phase III trials for 

vaccines and drugs is the Human Challenge Studies (HCS). Human (infection) challenge studies 

(HCS) are experiments that involve deliberately infecting research participants with pathogens 

(or other micro-organisms) primarily with an aim to (i) test (new) vaccines and/or drugs, (ii) 

generate knowledge regarding the natural history of infectious diseases (and/or asymptomatic 

infection), and/or (iii) develop 'models of infection'. Till date these studies were undertaken in the 

developed countries, but with the advent of covid pandemic, it has become imperative to test 

these methods, which are equivalent and consume less time and money, in developing countries, 
73where such pathogens are endemic, and vaccines needed .

This report mentions that in Phase 1 of RCT, 375 participants were enrolled – 300 in experimental 

groups of 100 each and 75 as the control group. These experiments were conducted during July 13 

-20, 2020. These same people participated in the phase 2 trial held during December 2020.  The 

Phase 3 study enrolled 25,800 participants between 18-98 years of age, including 10% over the 

age of 60, with analysis conducted 14 days post 2nd dose. The results of this phase 3 data were 

announced in April 2021. The efficacy against asymptomatic Covid-19 infection was 70%, 

suggesting decreased transmission in Covaxin recipients. Serum Institute had submitted data 

from first and second phase trials conducted abroad and the data of only 100 participants of its 

ongoing bridging trials in India.

Phase II trials concentrate on establishing an immunogenicity proof of concept and dose ranging 

(sometimes efficacy data), and a wider group (usually hundreds) of volunteers are included in this 

phase. Volunteers are randomly chosen to obtain either the new vaccine or a placebo (saline 

solution, a vaccine for another illness, or some other substance). The aim is to begin tracking the 

efficacy of the vaccine, the doses of the vaccine, the duration of the immunization, and the 

delivery mode of the vaccine. The method of administration could be oral, subcutaneous, 

intramuscular, intradermal, or intranasal.

Larger phase III studies are designed to evaluate whether the dosing and vaccination schedule can 

deliver the desired impact on the clinical problem with an acceptable safety profile. This third 

phase will involve a larger group of people, usually tens of thousands of volunteers. The 

volunteers are randomly assigned to the experimental or placebo group. The primary purpose is 

to test the vaccine's efficacy and safety in a much greater group of individuals, especially in the 

population for which the vaccine is intended. In a larger group of individuals, it is possible to detect 

a rare side effect than in a smaller group. Poor transparency and mismanagement have plagued 

the development of Covaxin – developed by Bharat Biotech – touted by the government as India's 

first fully indigenous Covid vaccine—since it commenced production in last May. The biggest 

example of flouting of rules was Bharat Biotech's application for regulatory approval for Covaxin 

in December 2020, even though it had not started its Phase 3 of clinical trials and had no efficacy 

data— to prove that its vaccine could prevent infection of Covid 19. The first reports of Bharat 

Biotech, vaccine candidate called BBV152 – was reported in the Lancet- Infection, in its May 01, 

2021 issue. 

Human Challenge Studies in Endemic Settings - Ethical and Regulatory Issues - Euzebiusz Jamrozik and Michael J. Selgelid – Springer Open, 2021
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The sponsor of the vaccine follows an approval process after a vaccine has successfully passed 

phase III trials. The vaccine is approved by the governing authority only if it is safe and reliable, and 

the benefits outweigh the risks it may pose to the patients. Given the urgency of the situation, the 

WHO prescribed the protocols for Emergency Use Listing Procedure. These guidelines specify for 

the member states to issue such Emergency Use Listing, if the situation of the pandemic is life-

threatening, with no existing products to eradicate the disease or prevent the outbreaks, and that 

these products are manufactured according to Good Manufacturing Practices (GMP) standards. 

Nation states grant interim approvals if there is sufficient evidence to suggest a medical product 

is safe and effective. Final approval is granted only after completion of the trials and analysis of 

full data, until then, emergency use authorisation (EUA) allows the vaccine to be used on the 

healthy public. These emergency use listings are called by various names in different countries, 

like in the US it is called Emergency Use Authorization (EUA) given by its Food and Drugs Authority 

(FDA) - particularly its Center for Biologics Evaluation and Research. 

The act authorizing the FDA to issue EUAs requires the secretary of the Department of Health and 

Human Services (HHS) to specify whether individuals may refuse the vaccine and the 

consequences for refusal. Vaccine mandates are unjustified because an EUA requires less safety 

and efficacy data than full Biologics License Application (BLA) approval. Individuals would also 

likely distrust vaccine mandates under emergency use, viewing it as ongoing medical research

Typically, vaccines take several years to be developed and approved, partly because of extended 

clinical trials to check for all possible responses. Comprehensive information on the chemical and 

structural properties of the vaccine, all preclinical and clinical trial results (including the specific 

and relevant immunological and clinical endpoints of the trials), and the data on manufacturing 

quality assurance are all required to produce a regulatory dossier, which is used to apply for 

product registration. Issues relating to the filling of vials or syringes, any storage conditions (eg, a 

cold chain) must all be documented for quality testing control. During the Covid 19 pandemic 

many regulators invoked a provision called the 'Emergency Use Authorisation' (EUA). The Indian 

regulator, the Drug Controller General of India (DCGI) issues the equivalent of EUA called 

Accelerated Approval. The regulator  would award an EUA if the vaccine maker merely shared an 

efficacy estimate, and only two months of adverse-effect data after the final dose in half of the 

trial of about 20,000 – 30,000 participants. After an EUA, a vaccine maker was free to launch the 

product, but had to continue collecting data required for a full approval. But some Covid-19 

vaccine candidates were given official approval in Russia and China even before the essential 

Phase III trials were completed. Even in the US and Europe, regulatory processes were 

accelerated, sweeping aside the usual demands for complete data and without checking for 

possible side effects

After the vaccine is tested on tissue samples and in animal models, it has to be approved for a 

clinical trial before a vaccine can be tested on humans. A sponsor for such a clinical trial must 

submit an Investigational New Drug (IND) application to the FDA, which describes the vaccine, 

how it's made, how it's been tested for quality control, and the protocol the researchers propose 

for testing the vaccine in humans. The FDA monitors the entire process of 3 phases of human 

clinical trials and manufacturing phase to ensure vaccine's quality and safety. The entire process 

starting from pre-clinical stage to approval for vaccines, generally takes about 20 years in the past 

– including about 4 years to obtain the regulatory approvals. 

Approval and Licensure
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The FDA's role in authorizing emergency use of drugs during this Pandemic was also documented 

at a time when the US President, Donald Trump's doctors prescribed a monoclonal antibody 

treatment to cure him of Covid 19. At the time the drug - Regeneron's polyclonal antibody cocktail 

- was not in FDA's approved listing. At the instance of White House, the FDA requested the firm to 

release the drug on the grounds of 'compassionate use.  Two doses of 8-gram each of Regeneron's 

polyclonal antibody cocktail - Developed with Roche and marketed by Regeneron were 

administered to Mr Trump on October 04, 2020. Leveraging on the FDA approval, many more 

hospitals tried using the monoclonal treatment, like in the case of Seven Hills Hospital at Andheri – 

run under the Brihanmumbai Mahanagar Corporation (BMC) to treat successfully about 200 

patients suffering from Covid 19.

Large scale vaccine production facilities use large (500 to 5000 L) bioreactors. These products 

were processed in stainless steel equipment for purification. The cost of these facilities have 

become increasingly expensive and systems were increasingly complex to automate, clean, 

sterilize, and validate the facilities for manufacturing. Large central manufacturing facilities 

The FDA granted its first EUA for the civilian population in 2009 which allowed the use of Tamiflu 

drug for infants and young children for the treatment of H1N1 infection. Only recently the FDA 

started issuing the EUA for the vaccines, due to the pandemic effects. India's drug regulations do 

not have provisions for an EUA, and the process for receiving one is not clearly defined or 

consistent. Despite this, the Indian regulator, Central Drugs Standard Control Organisation 

(CDSCO) has been granting emergency or restricted emergency approvals to Covid-19 drugs 

during this pandemic — for remdesivir and favipiravir in June, and itolizumab in July, and also the 

vaccines like Covaxin, Covishield, etc. Since then, EUAs have been granted for several medicines, 

diagnostics, and equipment like ventilators or even PPEs, but never for a vaccine. An EUA can be 

granted only in a declared public health emergency; previous EUAs came during the spread of the 

Ebola virus, Zika virus and MERS coronavirus.

The role of FDA in monitoring quality of the manufacturing of vaccines is evidenced in the case of 

Emergent BioSolutions, a Gaithersburg-based vaccine producer that runs a Baltimore plant, in 

which due to a process error, the vaccines of Johnson & Johnson and that of Astra Zeneca were 

mixed up. Johnson & Johnson detected AstraZeneca's COVID-19 vaccine virus in a batch of J&J 

vaccine in March 2021. The contaminated batch of 15 million doses of vaccine of Johnson and 

Johnson were identified and banned from distribution within the USA, but not destroyed – maybe 

they will be shipped to some other countries (with appropriate FDA documentation relating to the 
74

contamination incident) . Johnson and Johnson's vaccine is priced at US $ 10/- per dose. The 

Johnson and Johnson have suffered an estimated US $ 150 million losses due to this mix up of the 

vaccines.

Manufacture and Distribution of the Vaccines

In the early days, vaccines were produced in vivo (e.g., infecting calves with cowpox or rabbits with 

rabies virus).  The production of most virus vaccines are still made in chicken embryos – in the ovo  

process. Later, the animal cells used for viral vaccines were grown in vitro (e.g., roller bottles) and 

then infected to amplify virus for viral vaccines; later these cells were grown on microcarriers in 

deep culture to enable high manufacturing volumes and efficiencies. 

Johnson & Johnson confirms vaccine production problems at Emergent plant in Baltimore - Christopher Rowland and Laurie McGinley - 

Washington Post, April 1, 2021
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The advent of disposable single-use bioreactor bags (with a capacity of about 5000 Litres) has 

eliminated the high cost of cleaning and sterilizing manufacturing equipment, reducing the 

complexity and cost of manufacturing facilities, and allowing economical manufacturing at 

smaller scale. The advantage of the right-sized, single-use process is the ability to support 
75

distributed manufacturing . Techniques for enhanced process control such as process analytical 

technology (PAT) and Quality by Design (QbD) are now employed. PAT is 'a system for designing, 

analyzing, and controlling manufacturing through timely measurements of critical quality and 

performance attributes of raw and in-process materials and processes with the goal of ensuring 

final product quality,' as defined by the FDA. This is now employed across most modern 

biomanufacturing operations

There has been an enormous effort to develop an effective and safe vaccine to control the rapid 

spread of the SARS-CoV-2 virus. Currently, there are 291 candidate vaccines under development, 
76according to a document released by the WHO  with 107 candidate vaccines in clinical trials, 

including 16 inactivated vaccines, 15 non-replicating viral vector vaccines, 2 replicating viral vector 

vaccines, 36 protein subunit vaccines, 18 RNA vaccines, 10 DNA vaccines, and 5 Virus Like Particle 

(VLP) vaccines. In addition to these, there are 184 candidate vaccines under pre-clinical stage. As 

of June 2020, about 30 countries are engaged in Research and Development of Covid 19 vaccines. 

Among them the US leads the global race for a Covid-19 vaccine with 39 research projects, either 

independently or in partnership with other countries. Chinese institutions and companies are 

working on 20 projects. Of those projects under way, 11 are being carried out on humans. China is 

working on five of those vaccine developments, while the US is working on three. About 20 

projects, among the 291 projects, are in the Phase 3 trials / regulatory stage. Another 8 vaccine 

candidates are in the production and distribution stage – Phase 4 of the R&D. As of date, about 10 

vaccines in the world are approved and used for vaccinations across 217 countries. According to 

World Covid-19 vaccine tracker, about 950 million persons got fully vaccinated, which represents 
77

about 12.5% of the Global population .

enabled lower cost of manufacturing with higher volumes to lower the high fixed cost of 

construction, validation, and operation. The large central facilities were increasingly efficient, but 

also limited the manufacturing to a limited number of sites in developed countries. 

The development and release of vaccines targeted toward Covid 19 are unusual in several ways.  

The disproportionate extent to which people in rich countries (particularly in Europe and North 

America) have been affected, which led to the responses from these governments to renewed 

efforts toward R&D of the covid 19 vaccines. The active interest in controlling the pandemic in rich 

countries shaped individual national responses as well as global policy. There was a massive push 

for vaccine development, through large subsidies for research and development to drug 

companies, pre-orders of vaccines, and other support by the US, Russia, China, and European 

countries. Coronavirus disease 2019 (COVID-19) has sickened millions, killed hundreds of 

thousands, and utterly disrupted the daily lives of billions of people around the world. National 

emergencies can stimulate significant investment of financial, physical, and intellectual resources 

that catalyse impressive scientific accomplishments, as evident with the Manhattan Project, 

penicillin, and the polio vaccines in the 20th century. 

https://www.pharmaceutical-technology.com/covid-19-vaccination-tracker/accessed on July 13, 2021

COVID -19 Landscape of Novel Coronavirus Candidate Vaccine Development Worldwide – WHO, July 09, 2021

 Bioreactors - Animal Cell Culture Control for Bioprocess Engineering - Goutam Saha, Alok Barua and Satyabroto Sinha – CRC Press, 2016

https://www.pharmaceutical-technology.com/covid-19-vaccination-tracker/
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Vector Russia 3  2 Yes

     one Country States

Sinopharm China 3 73%  Yes

Sinovac China 3 51%-91% 2 Yes

Gamaleya Russia 3 92% 2 Yes

 

  Phase   in at least in United

BioTech Germany

Johnson 

Sinopharm China 3 78% 2 Yes

CanSino China 3 66% 1 Yes

Bharat India 3 78% 2 Yes

(Beijing)

Developer Country Clinical Efficacy Doses Approved Approved

Institute

Oxford- United Kingdom 2 & 3 76% 2 Yes
AstraZeneca Sweden

Moderna United States 3 >90% 2 Yes Yes

Johnson & United States 3 64%-72% 1 Yes Yes

(Wuhan)

Pfizer United States 2 & 3 91% 2 Yes Yes

Novavax United States 3 90% 2

Currently, four vaccine manufacturers control about 90% of the global vaccine market, which 

presents a twofold challenge. First, vaccine development prioritization is driven by 

cost–effectiveness and impact analysis centred on the global burden of diseases, vaccine supply 

and population coverage. Second, with only a few groups involved in vaccine development and 

manufacturing, access to vaccines in developing countries is dependent on the inclination of the 

political will and economic muscle of governments and industry in the developed countries. The 

political economy of covid-19 is one of extraction - in the regressive distribution of disease and the 

competitive scramble for vaccines and medicines, even for hospital beds and oxygen supplies.  

Extractive relationships are fundamentally unequal and are the opposite of the collaborative 

fairness embodied in the general ideals and ethics of public health and in the specific calls for 

solidarity and cooperation made by the World Health Organization and nearly every country in a 

lengthy resolution at the 2020 World Health Assembly. The frenzy of mass vaccination drives 

creates a situation where whole swathes of healthy people are used as human guinea pigs - as 

these vaccines are approved as 'experimental drug' – under the Emergency Use Authorisations, 

Companies are starting to scale up production rapidly and so far, Pfizer has produced the most 

doses with 119 million, ahead of Sinovac's 91 million and AstraZeneca's 83 million. In total, some 

413 million doses had been produced up to March 03, 2021. China has produced the highest 

number with 141.6 million while the United States has manufactured some 103 million. Together, 

Germany and Belgium have churned out a further 70.5 million while India has produced 42.4 

million.

  Political economy of covid-19 - extractive, regressive, competitive - Jesse B Bump, et al., – BMJ, 2021, 372, no 73
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Vaccine Mandate

using scant data on the safety and efficacy of their use (there is no data on how long the present 

doses of vaccine work on human immunization). What was normal in the developed countries, 

where people are forced / urged to take annual vaccination against 'flu' – flu shots – may become a 

new normal for the rest of the world, when the Covid 19 vaccines will be required to for every 

adult and child on yearly basis (mostly due to the mutant variants of SARS CoV2 virus) 

Mass Vaccination:

On 8 December 2020, Ms Margaret Keenan, a 90-year-old British woman, became the first person 

to receive a COVID-19 vaccine as part of a mass vaccination effort. Her shot was the culmination of 

a frenzied effort to develop vaccines safely and in record time. With funding and political 

commitment, the development and the manufacturing of vaccines could take advantage of 

existing science and be accelerated well beyond the typical process vaccine development cycle of 

5 to 10 years.

Mass vaccination began with small-pox vaccination in the Nineteenth Century, soon after the 

successful demonstration by Edward Jenner in 1796-98. This method of inoculation, spread to 

almost all countries in the world, largely through word of mouth and patronage by the rich and 

ruling classes. The spread of vaccination followed the lines of European trade and empire, carried 

through networks of power and knowledge and common sets of ideas and values. Within a few 

years, there arose several centres of vaccination activity, like Vienna, Madras and Philadelphia, 

that served as subsidiary hubs for the distribution of vaccine and the advancement of the 

practice. 

The British colonial government created a network of laboratories to produce vaccines, mostly 

against smallpox, rabies etc., thereby creating capacities and manpower trained to produce and 

administer the vaccines. In fact, till the late 1970s, most of the government health departments, 

down to village level, had fully paid workers, with official designation as Vaccinators! Many 

countries have mandated child-hood vaccines, with negative sanctions like rejection at school 

admission to participation in games etc. Countries like India launched mass campaigns to reach 

the children and vulnerable populations (such as pregnant women), such as Universal 

Immunization Programme (UIP started in 1990) – in which a several vaccines are administered to 

infants and children, such as BCG, Hepatitis B, Oral Polio, Pentavalent vaccine, Pneumococcal 

Conjugate vaccine, Rotavirus vaccine, Measles Rubella vaccines; pregnant women receive Tetanus 

and Diphtheria vaccines – all at pre-determined schedules. The UIP in India targets 2.7 Crores 

infants and 3.0 Crores pregnant women every year.

Covid 19 Vaccination was mandated in various parts of world, depending on the severity of 

outbreaks and political commitment. In Australia and in Britain, high risk aged care workers and 

employees in quarantine hotels are mandated to be vaccinated. Indonesia has mandated all its 

citizens to vaccinate, with fines to failure to do so. Similarly, Russia and France have mandatory 

vaccination to all those who visit malls and hotels. Nation states must navigate the tensions 

between public interest and individual freedom and maintain the precarious balance between the 

human rights of the individual and the public health rights of the collective.  In India vaccination is 

mandated at local and state level, whose enforcement is doubtful. Many private companies and 

  War Against Smallpox - Edward Jenner and the Global Spread of Vaccination - Michael Bennett - Cambridge University Press, 2020
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By the turn of the twenty-first century, there was a precipitous decline in the R&D and 

manufacture of vaccines. In the US this trend is accentuated because the private sector drug 

manufacturers found the cost-benefits ratio favouring the drugs over the vaccines. For example, a 

pneumonia vaccine developed in the 1940s was virtually ignored because treatment with the new 

penicillin and sulphonamide drugs was much the more profitable option. The pharmaceutical 

industry was expanding the scope of its research and production into several therapeutic areas, 

all of which appeared more profitable than vaccines. Therapeutics is an urgent / contingent need – 

users do not mind spending their out-of-pocket expenses for treatment. Vaccines are for 

preventing a future infection - disease – therefore, the expectancy that the govt should pay for it 

and not out of pocket expenses. 

The Twentieth century also produced stalwarts in vaccine research and development, like Maurice 

Hilleman (August 30, 1919 – April 11, 2005) an American microbiologist, who is credited with 

having developed about 40 vaccines against a range of diseases, like, measles, mumps, rubella, 

Haemophilus influenzae type b, hepatitis A, hepatitis B and chickenpox. Among the 16 and odd 

vaccines that American children are mandated to take, 8 of them were developed by Hilleman. 

Most of the global south, many countries established the capacities and infrastructure to produce 

human vaccines. The scope for state action, for vaccine innovation driven by assessment of 

national public health needs, has declined in the late twentieth century. For example, in 1986 the 

U.S. Congress established a National Vaccine Program (NVP), with the task of coordinating the 

vaccine-related activities of federal agencies and private industry, and of determining what 

vaccines are needed. But the NVP led an uncertain existence, with 'little money and less clout'.

Institutional histories of Vaccine R & D

As the control of infectious disease became one of the main goals of public health, the 

government agencies were in the forefront of mitigation, administering therapeutics and 

prevention of these diseases. Pasteurian tradition of inoculation and later the vaccination 

continued till the late twentieth century. In the late Nineteenth century – from 1880 to 1897 –five 

human vaccines were developed – for Cholera, Rabies, Tetanus, Typhoid and Bubonic Plague (this 

work was done at Bombay by Waldemar Haffkine). The Twentieth century witnessed an 

effervescence of vaccine research and development, in which about 25 vaccines were developed 

to combat infectious diseases in humans – most of these in the US. Among these achievements 

were the vaccines for Polio – developed by Jonas Salk (attenuated vaccine 1952), Hilary Koprowski 

and Albert Sabin (live attenuated oral polio vaccine (OPV) first commercialised in 1961 ). The OPV 

(in its bi-valent formulation, against poliovirus wild types 1 and 3) was used in the Global Polio 

Eradication Initiative (GPEI) in more than 160 countries. The Global Polio Eradication Initiative 

(GPEI) was established in 1987 and with an eradication target date of 2000 is now pushed back till 

2023. 

housing societies mandate for their workers full vaccination to re-join their work after lockdowns. 

In the district, Etawah, Uttar Pradesh, the District Magistrate ordered that liquor will not be sold 

to those without vaccination certificates. 

No vaccine, no alcohol - SDM mandates jabs for purchase of liquor in UP's Saifai – India Today Web Desk, May 30, 2021

Why Are Drugs More Profitable Than Vaccines - Michael Kremer and Christopher M. Snyder - National Bureau Of Economic Research Working 

Paper No 9833, July 2003
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There were eight vaccines in the original OWS programme (but not all have entered phase 3 trials). 

The OWS vaccines that reached phase 3 testing included two non-replicating adenovirus-

vectored vaccines (the AstraZeneca–Oxford chimpanzee adenovirus and the Johnson & Johnson 

adenovirus type 26 vaccine); one vesicular stomatitis virus-based vector (Merck– International 

AIDS Vaccine Initiative), two mRNA vaccines from Pfizer–BioNTech and Moderna; and two protein 

vaccines from Novavax and Sanofi– GlaxoSmithKline. The vaccine from Merck–International AIDS 

Vaccine Initiative has since been withdrawn. Vaccines from Pfizer, Moderna, and Johnson & 

Johnson have received US Food and Drug Administration approval for emergency use. There are 

two other Indirectly-funded companies under OWS, (1) Vaxart (in collaboration with Emergent 

BioSolutions) and (2) Inovio. As of October 2020, Operation Warp Speed had spent less than $1 

billion to support the development and manufacturing of three monoclonal antibody treatments, 

versus almost $10 billion on six vaccines.  Regeneron was to receive $450 million to develop and 

supply a monoclonal antibody drug,  which was used to treat Mr Donald Trump in October 2020.

OWS is a public–private partnership initiated by the United States government to facilitate and 

accelerate the development, manufacturing, and distribution of COVID-19 vaccines, 

therapeutics, and diagnostics. The program was officially announced on May 15, 2020, initially 

funded with about $10 billion from the CARES Act (Coronavirus Aid, Relief, and Economic Security) 

passed by the United States Congress on March 27, 2020. Till date, OWS has invested an estimated 

US$18 billion mostly in the late-stage clinical development and early manufacturing of COVID-19 

vaccines and has agreements in place to buy 455 million doses of Covid 19 vaccines from different 

manufacturers. 

No vaccine for the novel coronavirus has been approved anywhere. Nevertheless, governments 

and international organizations around the world are announcing deals for billions of dollars to 

procure tens of millions of doses of vaccines from companies that are still running clinical trials – 

under various titles in these countries, but have one generic nomenclature, Advance Purchase 

Commitment / Agreement (APC/A). One such APC programme implemented by the US 

Government is the Operation Warp Speed (OWS). The name was inspired by terminology for 

faster-than-light travel used in the Star Trek fictional universe, evoking a sense of rapid progress. 

The absence of an adequate market for the vaccines makes it impossible for the private sector to 

make investments in vaccine preventable diseases on a commercially viable basis. To circumvent 

this aspect of drug treatments as better tools to extract consumer surplus than vaccines, 

governments resort to what is known as advance purchase agreements (APAs) or Advance 

Purchase Commitments (APCs). Advanced Purchase Agreements (APAs) were part of a strategy to 

provide upfront financing for Covid-19 vaccines and to accelerate their development and 

availability. Since the beginning of the pandemic, governments have spent at least 110 US $ billion 

on COVID-19 vaccines and therapeutics globally. Gavi's $1.5 billion advance market commitment 

(AMC) for a vaccine against pneumococcal disease has resulted in the immunization of over 180 

million children.

The European Commission adopted a common vaccination strategy in June 2020 and accordingly 

decided to place vaccine orders by way of Advance Purchase Agreements with vaccine 

manufacturers with a fund of US $ 3.18 billion (€2.7 billion). Six APAs have so far been concluded 

with AstraZeneca AB (300 million doses0, Sanofi Pasteur S.A. (for 300 million doses) and Glaxo 

Smith Kline (GSK)Biologicals S.A, Janssen Pharmaceutica NV (200 million doses) Pfizer Inc. and 
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In yet another instance of the APC is the Coalition for Epidemic Preparedness Innovations (CEPI) 

which has invested $1·4 billion in support of the development of COVID-19 vaccines. CEPI was 

founded in Davos by the governments of Norway and India, the Bill & Melinda Gates Foundation, 

Wellcome, and the World Economic Forum in 2017. COVAX is a global initiative coordinated by the 

Global Alliance for Vaccines and Immunization (GAVI), the Coalition for Epidemic Preparedness 

Innovations (CEPI) and the World Health Organization (WHO), to ensure equitable access to 

COVID-19 vaccines for all countries, regardless of income levels. COVAX includes an Advanced 

Market Commitment (AMC) financial mechanism that aims to ensure that 92 low- and lower-

middle-income countries will be able to secure access to COVID-19 vaccines at the same time as 

higher-income countries. As of date, COVAX has delivered about 140 million doses to about 136 

countries. 

According to the data compiled by the Duke University's e Global Health Innovation Center, the 

vaccine inequality, across the nations, is follows, updated till February 08, 2021:

BioNTech Manufacturing GmbH, CureVac AG and Moderna Switzerland GmbH. 

The advent of APC / APAs have materialized like fortuitous boons to the front-runners of Covid 19 

vaccine manufacturers – like Johnson and Johnson and Pfizer. These two companies have incurred 

huge losses in the legal battles in US, - Pfizer was awarded a fine of US $ 2.3 billion for fraudulent 

propaganda in 2009, and Johnson & Johnson is facing US $ 26 billion legal settlement for selling 

overdose of prescription opioids -- in what is known as opioid epidemic. cold

The pattern observed in the developed countries is that although many have smaller populations, 

the APCs they committed to was more than the requirement for their population, even 

accounting for a maximum of 2 doses per individual. A case in point is that of the UK: it has secured 

400 million doses of vaccine from 4 suppliers although its population is about 66 million – more 

than six times its population. Such hoarding of the vaccine resources ('me-first approach'), by the 

developed countries while many developing countries, who have no capacities to produce 

vaccines are on the receiving end, is often called 'vaccine nationalism'.  Such moves have been 

described by Dr. Tedros Adhanom Ghebreyesus, the director-general of the World Health 

Organization (WHO), as a 'catastrophic moral failure.' Three features stand out in the 'vaccine 

nationalism': (1) blatant vaccine grab by rich countries; (2) protection of patent rights by 

governments in advanced countries, which prevents wider production of vaccines; and (3) the use 

of vaccine distribution to promote both nationalism and diplomatic 'soft power'.

Total worldwide confirmed purchases of Covid-19 vaccines: 7.8 billion doses

· Upper-middle-income countries: 1.2 billion doses

· Lower-middle-income countries: 582 million

· COVAX total: 1.11 billion

· High-income countries: 4.2 billion doses

· Low-income countries: 670 million 

Vaccine nationalism ultimately impacts everyone — in both developed- and developing 

countries — as it hampers progress on tackling the pandemic. If some countries do not carry out 

International collaboration and covid-19 - what are we doing and where are we going - Jesse Bump, et al., – BMJ, 2021; 372, n180

Coronavirus Vaccines Strategy - European Union, 2020 and Commission Decision - on implementing Advance Purchase Agreements on COVID-19 

vaccines - European Union, 15December.2020
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In the neo-liberal economies, with shrinking budgets to health and social welfare, the 

governments withdrew from health and education, leaving these services to the private sector. 

These developments coincided with the establishment of the World Trade Organization (WTO) in 

1995 – a successor to the General Agreement on Tariffs and Trade (GATT). The WTO deals with 

regulation of trade between participating countries by providing a framework for negotiating 

trade agreements and a dispute resolution process aimed at enforcing participants' adherence to 

the WTO agreements, which is signed by representatives of member governments. As a part of 

the WTO agreements, many countries, including India, had to harmonize their patent laws. Prior to 

the WTO agreement, Indian patent law permitted only process innovations, excluding any 

product innovations in health and agriculture. After the harmonization with WTO, the Indian 

patent law was amended to allow product patents in health and agriculture. 

These developments led to 'privatization' of existing the public sector firms and entry of the 

multinationals in the health and agriculture sectors. The result was the atrophication of public 

sector or even closure of the public sector firms. The vaccine industry in India too suffered the 

same fate. The stark manifestation of 'death of public sector units' is the current manufacturing of 

vaccines in India. Between 1962 and 1971, India had established nearly 19 public sector and 12 

private sector vaccine manufacturing units. Among these the Haffkine Institute (1895), Biological 

E Ltd. (1953) and Serum Institute of India Ltd. (1966) are still active. 

This facility – called HLL Biotech Limited, (HBL) has all the facilities to manufacture all the vaccines 

needed for the country's national immunization programme. It was established for the purpose of 

producing all the vaccines required for the universal immunization programme (UIP) for India and 

the world and to ensure quality vaccines at reasonable price. But due to lack of financial aid from 

According to the Central Drugs Standard Control Organisation (CDSCO), India has 21 vaccine 

manufacturers, and the combined licensed production capacity is around 8 billion doses per 

annum – among these 21, only 3 units are public sector firms. There are 11 public sector units 

presently in India, some of which are almost ready for production, like the Integrated Vaccine 

Complex (IVC) at Chengalpattu, near Chennai, Tamil Nadu, whose construction was completed in 

2016, which needs about Rs 100 crore and some handholding to start the domestic production of 

COVID-19 vaccines. 

enough vaccinations to build herd immunity within their populations, the pandemic will continue 

there and eventually impact everywhere else, as new mutants. Vaccine nationalism, therefore, is 

incredibly short-sighted. Instead of hoarding, the developed countries do well by contributing 

their surpluses to COVAX for distribution among poorer countries. The current pandemic has also 

led to unprecedented media attention for vaccines and vaccination. It is ironical that the current 

'vaccine nationalism', pitting country against country in the race to develop a vaccine, and in 

successfully competing for limited supplies is in sharp contrast with the smallpox eradication 

initiative of the 1970s in which the USA and the Soviet Union collaborated so effectively at the 

height of the Cold War. Failing to provide equity in the early distribution of SARS-CoV-2 vaccines, 

according to a modelling study done by Chinazzi and colleagues, could result in a doubling of 

global mortality.

Towards a History of 'The Vaccine Innovation System,' 1950-2000 - Stuart Blume – in Biomedicine in the Twentieth Century - Practices, Policies, and 

Politics – edited by Caroline Hannaway -  IOS Press, 2008

Estimating the effect of cooperative versus uncooperative strategies of COVID-19 vaccine allocation - a modeling study - Matteo Chinazzi, et al., – 

Network Science Institute, September 14, 2020
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the government, the company could not complete the work as part of infrastructure facilities. 

When a tender on the Central Public Procurement portal failed to attract any interest, the 

Government of Tamil Nadu stepped in to take over this facility and start manufacturing Covid 19 

vaccines. The IVC, which could produce six to eight crore vaccine doses per month, was not being 

utilised at a time when there was a vaccine shortage. 

The facility has so far only been used to manufacture hand sanitisers. While several units 

established under public sector management are lying idle or closed, the entire burden of 

producing covid 19 vaccines was handed over by the Central Government of India, to two private 

players – Serum Institute of India (SII) and Bharat Biotech International Limited (BBIL). While the 

SII has a capacity to produce 840 million doses per year of its vaccine – Covishield- the BBIL has a 

capacity to produce its vaccine Covaxin to about 700 million doses per year. Both these two 

private sector vaccine manufacturers are already mired in scandals regarding lack of transparency 

in the production and distribution of their vaccines, the stories of Bharat Biotech bribing policy 

makers in Brazil to get the regulatory approval in that country, etc. This story of public sector 

vaccine units' atrophication, while there is dire need for higher volumes of production of vaccine 

documents the gross mismanagement of the Government in India. 

Adverse events or effects following immunization

In the 1955 Cutter Incident, some batches of polio vaccine given to the public contained live 

poliovirus—even though they had passed the required safety testing. More than 250 cases of 

polio were attributed to vaccines produced by one company, Cutter Laboratories. The mistake 

resulted in many cases of paralysis, and the vaccine was recalled as soon as new cases of polio 

were detected. The Cutter Incident became a defining moment in the history of vaccine 

manufacturing and led to the creation of a more robust system of regulating future vaccines. 

However, pressurized research has also led to false promises, disastrous consequences, and 

breaches in ethics. Antiserum in the 1918 flu epidemic, contaminated yellow fever vaccines in 

World War II, and unethical human experimentation with mustard gas offer just a few cautionary 

exemplars. 

U.S. Congress passed legislation establishing the National Childhood Vaccine Injury 

Compensation Program, in 1986, which was later enlarged and amended in 2016 as 21st Century 

Cures Act. This limited the liability of manufacturers and established a public fund from which 

possible compensation claims could be paid. Reassured by the protection this act afforded, 

pharmaceutical firms began to reconsider their commitment to vaccines.  An expert committee of 

the Institute of Medicine (IOM) in the USA issued a report on Adverse Effects of Vaccines in 2012. 

This committee sought to distinguish the two terms: Adverse events are distinguished from 

adverse effects in that an event is something that occurs but may not be causally associated, 

whereas an adverse effect implies causation. All adverse effects are adverse events, but not all 

adverse events are adverse effects. 

The Indian government has constituted a National AEFI Committee which reviews cases of after-

effects of immunization. The latest report on the Covid 19 vaccination reports that  61 out of 88 

cases for which Causality assessment has been done found to have consistent causal association 

Knives Out as Bharat Biotech Dumps its Brazilian, Dubai Partners in Covaxin Deal - Shobhan Saxena and Florencia Costa – Science. The Wire, July 

24, 2021 –https://science.thewire.in/health/knives-out-as-bharat-biotech-dumps-its-brazilian-dubai-partners-in-covaxin-deal/ accessed on July 

27, 2021

Adverse Effects of Vaccines - Evidence and Causality – Institute of Medicine – The National Academies Press, 2012
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to vaccination. Among these 61 cases, 37 were vaccine product related reactions, 22 cases were 

immunization anxiety related reactions, and 2 cases were immunization error related reactions. 

18 cases have inconsistent causal association to vaccination (coincidental - not linked to 

vaccination) including 3 death cases. 9 cases were in the indeterminate category including 2 death 

cases.  

There are a few cases in which persons got re-infected after full or partial vaccination. This 

phenomenon, called breakthrough infection, is reported for all vaccines currently available. 

Breakthrough infection is defined as the detection of SARS-CoV-2 RNA or antigen in a respiratory 

specimen collected from a person ≥14 days after they have completed all recommended doses of 

COVID-19 vaccine. 

The most common feature in all the 'breakthrough infections' are that they present mild or less 

severe symptoms of Covid 19, but rarely severe case or mortality. The most common causes for 

this breakthrough infection include improper administration or storage of vaccines, mutations in 

viruses (particularly the new Delta variant) and antibody blocking. 'A recent study by a group of 

Indian researchers, revealed that the infection among breakthrough cases predominantly 

occurred through Delta variant indicating its high community transmission during this period 

followed by Alpha and Kappa variants. The researchers found that 67 cases (9.8 per cent) required 

hospitalisation and fatality was observed in only three cases (0.4 per cent) of breakthrough 

infection.

Urgency can induce shortcuts that compromise quality in the production and distribution of 

vaccines. During World War II, scientists were desperate to mass-produce yellow fever vaccines to 

protect millions of service members crisscrossing the globe to areas rife with the disease. Relying 

on untested human serum, they unknowingly used a contaminated sample to formulate the 

vaccines and infected tens of thousands of GIs with hepatitis . When swine flu threatened the 

United States in 1976, the U.S. government accelerated the production, distribution, and 

administration of swine flu vaccines, fearing that the country was overdue for an epidemic. As a 

result of this hurried effort, over 500 vaccinated Americans developed Guillain–Barre´ disease 

while the flu proved inconsequential, discrediting the entire program and eroding public faith in 

U.S. government and medicine.

Vaccine Hesitancy during Infodemic

All vaccines used in national immunization programmes are safe and effective if produced under 

regulatory monitoring and used correctly. While the vaccines have thus far been reasonably safe 

and well tolerated, safety profiles in populations that are at highest risk – such as the older adults 

and those with co-morbidities remain unknown. Commonly used measures of immunogenicity are 

often extrapolated to make predictions about efficacy. One study has shown that the safety of 

current COVID-19 vaccine candidates is acceptable for mass vaccination, with inactivated COVID-

19 vaccines candidates having the lowest AEFI. 

https://main.mohfw.gov.in/Organisation/Departments-of-Health-and-Family-Welfare/immunization/aefi-reports, accessed on July 27, 2021

Clinical characterization and Genomic analysis of COVID-19 breakthrough infections during second wave in different states of India - Nivedita 

Gupta, et al., - medRxiv preprint posted on July 15, 2021

 Yellow Jack - How Yellow Fever Ravaged America and Walter Reed Discovered Its Deadly Secret - John R. Pierce and James V. Writer – Wiley, 2005

 The Swine Flu Affair - Decision-Making on a Slippery Disease - Richard E. Neustadt and Harvey V Fineberg – Deptt of Health, Education and 

Welfare, US Govt, 1976

Biomedical Research in Times of Emergency: Lessons From History - Deborah Doroshow, Scott Podolsky, and Justin Barr - Annals of Internal 

Medicine, 2020
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Vaccine confidence (importance, safety, effectiveness) has increased over time with confidence 

damaged by late announcements of adverse risks or lack of clarity of content of vaccine or safety 

to certain groups (e.g., religion, children). Vaccine uptake depends on five main behavioural 

factors: (1) complacency (perception of risk, severity of disease), (2) trust and confidence 

(efficacy, safety) on one or all the vaccines on offer, (3) convenience and affordability (barriers, 

access), (4) sources of information; and, (5) socio-demographic characteristics (e.g., education, 

sex, ethnicity, religion, past vaccination behaviour). 

The anti-vaccination group is heterogeneous, with misinformation characterised by: (1) distrust of 

science and selective use of expert authority, (2) distrust in pharmaceutical companies and 

government, (3) simplistic explanations, (4) use of emotion and anecdotes to impact rational 

decision-making; and (5) development of information bubbles and echo chambers. Narrow 

focus on misinformation and viewing individuals as easily influenced misses the fact that there are 

genuine knowledge voids about vaccines, urgent need for open dialogue and public engagement 

rather than providing passive one-way communications. 

Infodemic is defined as an overabundance of information—some accurate and some 

not—occurring during a pandemic. This makes it hard for people to find trustworthy sources and 

reliable guidance when they need it. Infodemic contains two types of information: (1) 

Disinformation is that information which is false and deliberately created to harm a person, social 

group, organization or country, while (2) Misinformation is the information that is false but not 

created with the intention of causing harm. Vaccine deployment faces several infodemic hurdles 

(information mixed with fear and rumour) with the rise of disinformation / misinformation that 

fills knowledge voids under conditions of uncertainty. 

Though these readouts give some important information about the vaccine candidate, their 

relevance for predicting vaccine efficacy in the future, is speculative. Furthermore, determinants 

of protection are likely to vary between groups of people based on age and other health 

considerations. In practice, no vaccine is completely risk-free and adverse events can occasionally 

result after an immunization. Adverse events can range from minor side-effects to more severe 

reactions. These adverse effects can result in sub-optimal coverage of immunization 

programme – leading to failures in achieving 'herd immunity' as in the case of Covid 19 Pandemic. 

They can be a cause of public concerns about vaccine safety – leading to public reactions ranging 

from vaccine hesitancy to total rejection of vaccine (anti-vaxxers!). 

The SAS CoV2 virus' infection of our biological bodies is something everybody is counting and 

watching – most often apprehensively. Vaccines work at both the individual and community level. 

COVID-19 has also infected our cultures, our economics, and our politics, worldwide. It is a virus, 

and it is a meme – it is both a virus in the 'body' and a virus in the 'head'. To reduce the infection 

levels and mortality of individuals our nation-states have reacted in unprecedented ways, by 

mandating the shutdown of economic and cultural activities, curtailing the individual (and 

increasingly legal) rights of citizens, and by forcing both individuals and family groups into 

physical isolation for an indefinite period. It remains to be seen whether these societal reactions 

will be sufficient to mitigate the damage the virus will inflict on human populations. In a moral 

sense, we have no choice but to endure them in the hope that it is for everybody's benefit.

Enablers and barriers to COVID-19 vaccine uptake - an international study of perceptions and intentions - Paul F. Burke, Daniel Masters, Graham 

Massey  -Vaccine, 20 July 2021

Infodemics on Youtube - Reliability of Content and Echo Chambers on COVID-19 - Niccolò Di Marco, Matteo Cinelli and Walter Quattrociocchi - 

JMIR Infodemiology, July 20, 2021
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To build trust among the public. vaccine deployment should build on existing immunisation 

programmes using the health care workers in the rural and urban areas. The programme can also 

use outreach activities like vaccination at polling booths and railway stations etc. A model of 

centralised mass sites and roving teams are likely ineffective. The public needs to be empowered 

to spot and report misinformation, with more accountability for media companies to remove 

harmful information and legal consequences for individuals or groups that spread 

misinformation.

The Strategic Advisory Group of Experts (SAGE) is a body that advises the World Health 

Organization (WHO). It was established by DGWHO Gro Harlem Brundtland in 1999 to provide 

guidance on the work of WHO. SAGE is the principal advisory group to WHO for vaccines and 

immunization. The SAGE working group on Covid 19 vaccines has been advising WHO on matters 

of prioritization of the Covid 19 vaccination, vaccine hesitancy etc. The SAGE working group on 

vaccine hesitancy issued a report in 2014. This report has defined the vaccine hesitancy as 'delay 

in acceptance or refusal of vaccines despite availability of vaccine services. 

In one of the later studies on confidence (or hesitancy) of Covid 19 vaccines, de Figueiredo and his 

colleagues have found that Intent to accept a COVID-19 vaccine is highest in India, where 77.8% of 

respondents strongly agreeing that they would take a new COVID-19 vaccine if it were available. 

The Democratic Republic of Congo (with 15.5%), and France (26.4%), have the lowest share of 

respondents who strongly agree that they would accept a COVID-19. Confidence in the safety, 

importance, and effectiveness of COVID-19 vaccines are the most widely informative 

determinants of vaccination intent. Socio-demographic and emotional determinants played a 

lesser role, with being male and having higher education was associated with increased uptake 

intent in five countries and being fearful of catching COVID-19 also a strong determinant of 

uptake intent.  Among the people of India, while there seem to be less of hesitancy in accepting 

the covid 19 vaccines, the supply and access to vaccination play an important role in fulfilling their 

confidence and intent. The flip-flops on vaccine policies regarding procurement and pricing, and 

inconsistent supply of vaccines play a larger role in the coverage of covid 19 vaccination in India. 

Vaccine hesitancy is complex and context specific varying across time, place and vaccines. It 

includes factors such as complacency, convenience and confidence'. This work was followed up by 

researchers across the countries to measure the vaccine hesitancy and its opposite, vaccine 

confidence. Alexandre de Figueiredo and his colleagues from the Vaccine Confidence Project, at 

the London School of Hygiene and Tropical Medicine, performed a meta-analyses of the 290 

surveys done between September 2015 and December 2019 (pre Covid 19 period) across 149 

countries, covering almost 300,000 individuals. This study reported that vaccine confidence in 

terms of importance, safety and effectiveness, was low in Afghanistan, Indonesia, Pakistan, the 

Philippines and South Korea. People in Finland, France, Ireland and Italy generally evinced 

confidence in the safety and effectiveness of vaccines. 

Learn from the lessons and don't forget them - Identifying transferable lessons for COVID-19 from meningitis A, yellow fever, and Ebola virus 

disease vaccination campaigns - Julie Collins, et al., - medRxiv preprint posted on  July 19, 2021

Mapping global trends in vaccine confidence and investigating barriers to vaccine uptake: a large-scale retrospective temporal modelling study - 

Alexandre de Figueiredo, et al., – The Lancet, Vol 396,  September 26, 2020

COVID-19 vaccine acceptance and its socio-demographic and  emotional determinants - a multi-country cross-sectional study - A. de Figueiredo, 

C. Simas  and H. J. Larson - medRxiv preprint posted on  June 2, 2021

Report of the Sage Working Group on Vaccine Hesitancy – The WHO, October 01, 2014



95

Recent research demonstrates that COVID-19 vaccination intentions are influenced by the 

trust people place in the approval of the vaccine and its effectiveness for themselves but are also 

highly influenced by an individual's assessment of the effectiveness of vaccination and threats 

pertaining to others in the community. It also indicates that various cohorts based on age, 

employment, and prior vaccination uptake, will differ in their participation in a COVID-19 

vaccination program. The studies also show rates of intentions for vaccination uptake, as well as 

the levels and effects of various drivers of uptake significantly differ across the countries. Such 

findings offer a critical understanding for those working on related problems of vaccination 

coverage from both a theoretical and practice perspective, but particularly for those challenged 

with implementing one of the most important vaccination programs in human history.

Enablers and barriers to COVID-19 vaccine uptake: an international study of perceptions and intentions - Paul F. Burke, Daniel Masters, Graham 

Massey  -Vaccine, 20 July 2021 
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Introduction 

Given the slow pace of vaccination which has barely covered 5% of the population with two doses 

and 20% with one dose, it is feared that a third wave of the disease has already started or is about 

to start. The third wave is most likely given that a large percentage of the population remains 

unvaccinated and susceptible to the disease. It is not known how many may have developed 

immunity to the disease since they had got infected earlier and anti-bodies may have developed in 

their bodies. So, it is unclear when the third wave may start and how intense it may be. 

The global battle with the Sars-Cov-2 virus is on for more than 18 months and in spite of 

vaccination it is continuing. Humankind has not yet got the problem under control. India is 

witnessing the persistence of the second wave with around 40,000 cases a day in mid-July while 

when the wave started around the mid-February 2021 the daily cases were about 9,000. 

The prevailing uncertainty makes it difficult to predict the course of the economy in the coming 

months. Government is of course predicting a quick recovery to talk up the economy and 

especially, the corporate sector. But reports from the ground have been rather grim and that 

would imply a slow recovery. As the economy unlocks, undoubtedly the rate of growth will rise as 

the stalled economic activity revives. But the issue is when will it happen and whether the 

economy will recover back to its pre-pandemic level in February 2020? It needs to be flagged that 

the economy was already slowing down in the last quarter of 2019-20 the growth rate had 

dropped to 3.1%. So, trouble was already brewing pre-pandemic.  

Persisting Socio-economic Crisis: COVID-19 Lays Bare the Social Fault 

Lines1
--Arun Kumar

Malcolm S. Adiseshiah Chair Professor, Institute of Social Sciences &

 Chapter 4

Retd. Professor of Economics, JNU.

 The government presents data based on the organized sector performance for which it gets the 

data regularly. But this ignores the crisis in the unorganized sectors of the economy which have 

borne the brunt of lockdown. Thus, official data project a brighter picture of the economy than the 

actual. Government quotes international agencies and the Indian financial sector experts from 

banks and financial institutions in support of its projection of a quick recovery. But, these agencies 

do not collect independent data and use the government data only. Thus, their projections cannot 

differ much from those of the government.
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The Disease, its Virulence and Lockdown

To prevent the systems from breaking down, the spread of the disease has to be slowed down. 

Since to begin with no vaccine or medicine is available, the spread of COVID-19 could only be 

slowed down through stopping human to human transmission. That is, if people did not meet each 

other. That meant that they do not go out and take appropriate precautions such as, social 

distancing and use of masks.

This chapter uses official data supplemented by data from alternative sources to present an 

alternative picture of what has been happening in the Indian economy since March 2020. 

So, a lockdown becomes necessary to prevent people from going out and meeting each other. It is 

not a cure for the disease but it slows down the spread of the disease. After a successful lockdown 

is implemented, the disease keeps spreading for another 2 weeks and then starts to plateau and 

decline. But for this, the lockdown has to be effective. 

This article is substantially based on Kumar A. (2020). Indian Economy's Greatest Crisis: Impact of the 

Coronavirus and the Road Ahead. Gurugram: Penguin Random House.

Like other diseases, it attacks at the cellular level and because people do not have anti-bodies 

against this new virus, it can cause severe illness and death. Its unchecked upsurge causes the 

medical system to collapse, as was the case with many Indian cities during the second wave. New 

York City which has a well-endowed medical infrastructure barely escaped getting overwhelmed. 

When the medical system collapses the number of deaths rises. In India, the medical system 

experienced shortage of beds, oxygen, medicines, medical personnel to take care of the sick and 

so on.

Sars-CoV-2 virus is the 7th new virus to afflict human beings in the last two decades - there have 

been Ebola, Zika, H1N1 and so on. But, this is the most virulent of them all. It spreads rapidly and 

even though mortality associated with it (around 1% of the infected) is small compared to say 

Ebola (50% of those infected), it can kill large numbers, if allowed to spread.

Given the trickle-down policies pursued for long in India, the pandemic has hit the poor and the 

unorganized sectors hard. Chakravarty, (2018) points out that in 2018, the top 1% of Indians had 

51.5% of the nation's wealth while the bottom 60% had 4.7% of it. This is one of the highest 

inequalities among nations and this does not take into account the black wealth of the top 1%. 

This inequality has increased during the pandemic. It is reported that 230 million people have 

slipped below the poverty line due to the pandemic. This is impacting children also, of whom 

many have dropped out of school. Business Today in 2021 quoting CMIE says that 97% of workers 

have lost incomes due to the pandemic. Given that the rich have made big gains in the stock 

markets, disparities could only have further increased during the pandemic. 

Centre for Sustainable Employment. (2021). State of Working India 2021: One year of Covid-19. Azim Premji University.

BusinessToday.In. (2021). “10 million lost jobs in Covid 2nd wave, 97% households' income declined: CMIE”. 01 Jun. 

https://www.businesstoday.in/latest/economy-politics/story/income-of-97-households-declined-since-covid-19-pandemic-began-cmie-298381-

2021-06-01    Accessed 24 July 2021.

Kumar A. (2021). “What Are the Costs of a Delayed Lockdown During Second Wave of COVID-19?”. The Wire. 18 May. 

https://thewire.in/economy/costs-economy-delayed-lockdown-second-wave-covid-19

Chakravarty, M. (2018). “Richest 10% of Indians own over 3/4th of wealth in India”. Livemint. 23 October. 

https://www.livemint.com/Money/iH2aBEUDpG06hM78diSSEJ/Richest-10-of-Indians-own-over-34th-of-wealth-in-India.html Accessed on 24 

July 2021.
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Out of the twenty major economies of the world, India experienced the sharpest decline in its 

GDP. The reason is that India has a very large unorganized sector – the largest among all major 

economies – and it was hit hard.

Imperatives of a Successful Lockdown

Lockdown and Plight of Unorganized Sector

A lockdown was imposed in various countries – UK, Spain, Italy, China, S Korea, Iran, India and so on 

- at different points of time, depending on when they were hit by the disease. In most countries, it 

was relaxed in 2020 after the number of daily infections came down substantially. But in India, the 

lockdown was relaxed starting in June 2020 when the number of infections were rising. The peak 

was reached only in mid-September 2020 by which time the economy had opened up considerably, 

especially due to the festive season. 

The economic impact of a lockdown is that the economic activity declines substantially. Factories, 

offices, schools, etc., exist but because people cannot go there to work, they stop and the output 

of the economy declines. Only those involved in the most essential activities are allowed to go out 

of their homes. Activities in open spaces like, in agriculture, mining and forestry pose less of a risk 

so that they can continue with precautions. Counting these and the most essential activities, 

economic activity in India contracted in April-May 2020 to about 25% of what it was pre-

pandemic. Naturally, with greatly truncated activity there was a sharp decline in the economy and 

its measure, the GDP.

The unorganized sector in India employs 94% of the workforce and produces 45% of the output. 

It came to a complete halt. These people (workers and employers) work with little capital and low 

incomes. So, as soon as their activity stops, their incomes dry up and 80% of the people surveyed 

said that they do not have the capacity to buy even one week of supplies. The employers quickly 

exhaust their capital and cannot easily restart activity on their own. Thus, millions faced a crisis of 

existence and started to migrate to the villages from where they had originally come to the cities 

in search of work.

It should have been clear to the policy makers that the unorganized sector cannot cope with the 

lockdown unless special steps were taken. Not only do they work on a day to day basis with no 

fixed contract, they do not get a living wage and live in uncivilized conditions. They may have to 

stay 5 to 10 people in a room, don't have access to a toilet or clean drinking water, don't have 

This kind of mass migration in terrible heat without food and water, dependent on the charity of 

people on the way, dragging their few belongings and carrying children in their laps was not seen 

anywhere in the world. They were willing to walk a thousand kilometers. They were cheated by the 

transporters and beaten by the police, Sars-Cov-2 virus they had no choice but to go back to the 

village in the hope that at least food would be available there from the fields. The crisis in the 

villages increased since families there were dependent on the remittance from the city. Now not 

only did remittance stop but additional burden of the returning family members had to be borne 

with little possibility of additional income. The demand for work under the rural employment 

guarantee scheme (MGNREGS) shot up but not enough work was available under it. All this points 

to how policy making ignores the interest of the marginalized sections. 
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The steps suggested were 

The non-implementation of such steps led to a vast majority of Indians facing a deep crisis, 

especially in urban areas. And the disease spread to the rural areas. There was a breakdown of the 

health system in the first wave itself but the lockdown was relaxed in June 2020 when the number 

of cases was still rising  and the intensity of the wave kept on rising till the middle of September. 

So, the lockdown was not quite successful in controlling the disease in India.

 a) Allowing those wanting to go back to villages to go back after testing

 b) Dispersing those who stayed behind in tent colonies and empty school buildings

 d) Ramping up the health facilities rapidly, and 

 e) Providing support to the small and marginal producers 

money to buy essentials for extended periods of time, etc. This is the result of our faulty 

development paradigm in which the profits of businesses and the lifestyle of the well-off depend 

on the cheap labour provided by the unorganized sector – they are the reserve army of labour, 

keeping wages down to below a living wage.

To expect many people to stay 24x7 in one room is unrealistic. Further, they have to go out for 

water, toilets, food and other essentials. So, for them to observe a lockdown becomes impossible - 

unless special provisions are made for them. The government did not think of all this. On 18th 

March 2020, this author had spelt out what needed to be done for a successful lockdown but the 

government did not think this through. What was suggested was difficult but the impending 

situation was worse than a war and called for drastic steps.

 c) Providing the essentials of life to people wherever they were

This was in contrast to many other countries which implemented unlock when the number of cases 

had come down sharply. For instance, in the UK, the worst affected country in Europe, from a peak 

of around 5,000 cases a day the numbers came down to a few hundred a day when the first 

lockdown was implemented in July.

China was able to control the spread of the disease through a brutal lockdown which most 

democracies can hardly think of implementing. The lockdown in Wuhan and Hubei province was 

very strict so they could prevent the spread to the rest of the country and they could revive their 

economy quickly after the unlock process. Much of East and South East Asia implemented strict 

lockdowns and had extensive programme of testing and tracing to control the disease. They have 

had periodic localized breakouts of disease but they have quickly managed to control it.

Premature Opening up and Mutations

As the virus keeps spreading and infecting people, it mutates. Some of the new strains have 

proved to be very virulent - spreading fast and overwhelming nations. Apparently thousands of 

mutations have taken place in the original version which is called the wild or original variety that 

was first detected in Wuhan, China. The more it persists and spreads, the more the mutations. 

However, not all mutations are cause of the worry. The significant variants are classified as Variant 

of Interest (VOI), Variant of Concern (VOC) and Variant of High Consequence (VOHC).
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 2. Unlock can allow the disease to keep spreading if it is premature, in the sense that the 

number of infections is large at the time of unlock.

Antarctica and has infected the Presidents and the high and mighty, even in the rich countries.

Thus, three things are required, a) massive vaccination to protect the population, b) un-lockdown 

should not be premature and c) COVID appropriate behavior must continue for quite some time. 

 1. The disease should not be allowed to persist in any major way.

Many VOCs have emerged and spread rapidly throughout the world. By the time a new variant is 

discovered and classified as VOC, many months elapse and by then it spreads across the world. For 

instance, the variant that emerged in Kent, England in September 2020 and the Delta variant 

emerging from India in February 2021 had spread globally by the time attention was focused on 

them. 

So, the following things become essential:

 3. Testing, tracing and genome testing, has to be kept up as long as the disease persists.

Whichever country went for premature unlock there was another wave of infections. In Brazil 

the waves merged one into the other. In the USA also since it did not have a national lockdown, 

waves persisted and merged into each other.

It is only massive vaccination that has helped control the disease to an extent as has happened in 

some of the advanced countries, such as Israel, UK and USA. But ̀ breakthrough infection' is being 

reported among people who have been vaccinated. Fortunately, they get a mild form of the 

disease. So, vaccine definitely works in reducing the chances of severe infection. But newer VOCs 

seem to be able to cause more breakthrough infection. Further care needs to be exercised since 

we do not yet know how long the immunity created by the vaccine or the infection lasts. 

Theoretically, it is possible that a new VOC may completely escape the anti-bodies created by the 

available vaccines. So, it is often suggested that we may have to keep changing the vaccines every 

year as new VOCs emerge. 

The solution is a `collective' one. As long as the disease persists, there is a possibility of the virus 

mutating and severely infecting people again. So, the disease has to be eliminated from 

everywhere in the world. The virus does not respect borders or classes. It has spread even to 

Unfortunately, the poor countries are not able to get enough vaccines since the rich countries 

have cornered supplies from the middle of 2020. UNICEF started a programme called COVAX to 

supply 2 billion doses to the poor countries but it is unable to get enough doses. Not only the rich 

countries have cornered supplies but also production of vaccines in the world is inadequate. India 

though the largest producer of vaccines suffers from shortage of vaccines to quickly achieve herd 

immunity. It is partly the result of poor planning.

Lockdown: Impact on the Economy 

Macroeconomic Variables

During a lockdown, as production declines, all the macroeconomic variables are impacted - 

Output, Investment, Savings, Trade, Employment and Inflation.
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When people are not able to go to work, they are paid a lower wage and salary or are fired and get 

no income. Thus, not only unemployment rose, incomes of many who remain in employment also 

declined. This immediately impacted consumption of non-essentials. The poor were forced to cut 

back on the consumption of essentials also. The effect was a decline in demand in the economy.

Services sector, the largest component of the economy (about 60% of the output), gets hit 

because it requires contact between people which is not desirable even after unlock. So, trade, 

tourism, travel, hospitality, hotels, restaurants, etc. have been badly impacted.

As already argued earlier, agriculture can function with some precautions since it is in the open. 

But it was also adversely impacted even though the foodgrains production was a record high. Fifty 

percent of agriculture consists of dairy, poultry, fishery, horticulture, floriculture, etc. shows 

that these were badly impacted since supplies could not come to the market. Thus, even 

agriculture declined sharply during lockdown in 2020.

As production and distribution in the economy gets affected, supplies also get disrupted and 

shortages occur leading to price rise. So, while agriculture prices dropped at the farm level they 

rose in the urban areas. Health expenditures got inflated as black marketing took place in 

medicines and other essentials. For many families education costs rose due to the classes going on 

line and they had to procure smart phones, laptops and other such devices. These did not get 

reflected in inflation numbers.

Data on inflation and production could not be collected during April and May 2020. So, the full 

extent of inflation could not be estimated then and even now in 2021. But with the large number 

of people losing incomes, especially the poor, inflation further reduced their purchasing power 

and affected overall demand in the economy.

Due to decline in demand and uncertainty, investment in the pipeline slows down and new 

investment is postponed. This further lowers demand. With this, savings too decline in the 

economy. Due to lockdown in other economies of the world, demand for our exports declines. But 

due to decline in production in the home economy imports also decline. So, trade slows down and 

India had a surplus in its current account for some time.

The economy started to digitize with growth in e-commerce, use of IT, work from home (WFH) and 

so on. So, while many companies suffered due to low demand, companies in the Pharma, IT, FMCG 

and related sectors did well. Due to surplus labour, wages came down and profits of companies 

grew. Most companies using their pricing power raised prices and hence their profits.

Financial Sector Speculation

Thus, the shares of many companies attracted a lot of investment and the stock markets after 

declining in March 2020 rose to record highs in 2021.

A lot of foreign investment poured in since globally, interest rates were lowered to almost zero 

and massive liquidity was pumped into the markets by Central Banks. All these steps were taken to 

support business. Since in India the rates of return were higher and also to take advantage of the 

e-commerce platforms, a lot of foreign capital came into the stock markets.  
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This sector of the economy produces 45% of the output and employs 94% of the workforce has 

declined since 2016. If such a large segment of the population loses incomes, demand in the 

economy is bound to decline. This is the underlying reason why the quarterly rate of growth of the 

economy dropped for 8 consecutive quarters before the pandemic hit the economy, from 8.1% to 

3.1% (Graph 1).

The biggest impact of lockdown is on the unorganized sector which survives at the margins. It 

cannot take a shock. It has had to bear several shocks since demonetization in November 2016. 

That was followed by GST in 2017 and the NBFC crisis in 2018. Further, since 2016 the government 

has been trying to force digitization on the economy and that further undermined the 

unorganized sectors of the economy.

In India too, the RBI allowed easy credit and reduced interest rates to low levels so that real 

returns on bank deposits declined. So, savings in India also moved into the stock markets which 

were promising higher returns. Thus, with a lot of capital pouring into the stock markets both from 

abroad and internally, the stock markets went to record highs even though the economy as a 

whole showed a record decline. There is a large speculative element in this disjuncture between 

the real economy and the financial sector. The price to earning (p/e) ratio of many companies has 

gone very high and could fall sharply if the economy experiences a shock. The financial sector 

instability has therefore become a source of worry for the RBI.

Decline of the Unorganized Sector

The problem is aggravated by the shift in demand from the unorganized sector to the organized 

sector since GST came into force. This is a complicated tax and the former is unable to cope with it. 

Also, it favours the latter by cheapening its product compared to the former. The most obvious 

example of this is the growth of e-commerce which is leading to a decline in the business of the 

neighbourhood stores. With the overall economy declining in 2020, rapid growth of e-commerce 

can only be at the expense of the unorganized sector trade.

The other component of the unorganized sector is the micro sector of the MSMEs. There are more 

than 6 crore such units in the country and they constitute 99% of the MSME. They employ 97.5% 

of the employment in MSME. They are also very different in scale from the other components of 

MSME, namely the small and medium sectors. That is why it has been repeatedly argued that the 

micro sector should be treated as a separate sector and not be part of MSME. Government's 

policies for MSME are basically designed for the small and the medium sectors. So, the micro 

sector gets marginalized. 

Agriculture is the largest component of the unorganized sector and employs 42% of the work 

force while producing about 14% of the output. It has been suffering a decline due to non-

remunerative prices for its produce and that is why there have been big protests by the farmers in 

the last few years (not just now against the three farm bills). The reason clearly is that a bulk of the 

demand for the produce of agriculture has to come from the unorganized sector itself since food 

is a basic item. If the real incomes of the unorganized sector workers decline, it will impact the 

demand for agriculture produce and soften their prices, especially at the farm gate.
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It is the micro and small sectors that suffered the most due to the lockdown. They have small 

amounts of capital and cannot continue working due to lockdown and quickly exhaust their capital 

so that it becomes difficult for them to restart. Their shut down led to massive unemployment and 

that persisted since these units could not restart. Also they suffered due to the shift in demand to 

the organized sectors as pointed out above.

The result has been that due to the differential impact between the organized and unorganized 

sectors, disparities increased sharply in the economy. Further, a vicious cycle of decline resulted in 

the economy. Namely, as there was loss of incomes in the unorganized sectors, there was decline 

in demand for essentials leading to decline in food prices at the farm gate resulting in loss of 

income for the farmers and to further decline in demand in the economy and slower recovery.

The example of the contribution of agriculture to GDP will make clear what problems the data 

had. It was assumed that the production targets were fulfilled. But as argued earlier, in large parts 

of agriculture the produce could not come to the market and perished. So, even the contribution 

of agriculture declined while it was assumed that it grew by 3%.

Kumar suggests that a far larger number of people stopped work than the CMIE figure for loss of 

employment. The reason is that while people may not have been fired from work and therefore, 

they did not lose employment but they could not go to their workplace which was shut down. For 

instance, if one worked in an office or factory and it was shut, one did not go to work but was 

employed. The estimate for work stoppage would be about 200 million. It is this number that is 

relevant to calculate the impact on GDP. Thus, the GDP dropped by a much larger per cent than the 

official figures suggest or a figure based on CMIE data.

The government using quarterly data argued that there was a sharp recovery in the economy after 

the lockdown. It showed that in Q1 of 2020-21 the economy declined by 24.4% but grew in Q3 of 

2020-21 by 0.5% (Graph 1).

Kumar points out that this data is erroneous since data for the unorganized sector is not 

available and it is assumed that it is growing at the same rate as the organized sector. In fact the 

PIB note giving the quarterly GDP data itself admits that it did not even have the usual organized 

sector data and is based on alternative data. Thus, there are huge errors in the GDP data of 2020-

21. The organized sector cannot be a proxy for the unorganized sector since the former declined 

much less than the latter, as argued earlier. Further, since the data for the former also was not 

available one cannot even estimate its contribution to GDP using official data.

CMIE data suggested that in April 2020, 122 million workers lost employment. But it also 

suggests that though this figure dropped subsequently, employment did not recover to the pre- 

pandemic levels. Further, many more people dropped out of the labour force. In other words, they 

gave up looking for employment. This is especially the case for women.

Where is the V-shaped Recovery?

Kumar argued that the decline in GDP was of the order of 50% in Q1 and not 24.4%. Further, 

Kumar argues there could not have been a positive growth in Q3 of 2020-21 given that in January 
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Government announced the Atmanirbhar Policy package in May 2020 which is cleverly pushing the 

supply side policies to favour the private corporate sector. The cleverness lies in packaging it in the 

III.5 Government Intervention, Resources and Supply Side

Clearly then the economy did not have a V-shaped recovery. It was a shallow recovery as unlock 

progressed and more sectors opened up. After all and economy is not a rubber ball which when 

thrown to the ground immediately bounces back. People are unemployed, businesses are closed, 

investment declined and consumer confidence and capacity utilization did not recover to pre-

pandemic levels.

However, since this would have pushed up the fiscal deficit in the economy the government only 

offered about 2% of GDP as additional support to the poor. It was worried that a further rise in 

Fiscal Deficit would lead to down grade by the Credit Rating agencies and the IMF would frown on 

it. But this was unlikely, given that major economies raised their fiscal deficit by even 10% and 

more of their GDP (like, USA and Japan). So, India could not have been singled out. 

Government was expected to spend much more on taking care of the disease and providing 

support to the poor and marginal businesses. Unlike most other big economies in the world the 

Indian government provided very little additional support to the marginalized sections. This was 

needed to generate demand in the economy which had declined precipitously. Not doing so also 

led to the rate of growth of the economy declining more than it need have.

2021 the consumer confidence was at 55.5 compared to its year back value of 105. Further, the 

capacity utilisation was at 63 in January 2021. This was 10% less than its value in pre-pandemic 

period. Since this pertains only to the organized sector it meant that even this sector was working 

at 10% less than a year back. So, how could there be a positive growth in the economy. It was 

estimated that including the unorganized sector, the economy would have declined by 29% in 

2020-21 rather than the official figure of 7%.  

Actually, the government had other plans. It wanted to push its pro-business agenda which was 

stalled since 2014 due to strong opposition. So, it pushed for supply side policies. Namely, give 

concessions to businesses to boost investment. But it forgot that this would be successful only if 

demand revived and capacity utilization came close to 85-90%. Of course, it is true that certain 

sectors which did well during the pandemic, like, pharma, e-commerce and IT, were investing but 

total investment would not rise due to this policy and supply side would not deliver on the whole.

Government's resource position depends on the performance of the economy. It weakens if the 

economy slows down. Both direct and indirect tax collections were short of targets. Further, the 

expected resource from disinvestment did not materialize. Also non-tax revenues from other 

sources also got hit. It is the tax collection from petroleum goods that came to the rescue of the 

government. The Centre collected much more of excise duty on it and the states collected more of 

VAT. But this is not desirable since it is a basic good and results in rising inflation. That impacts 

demand and is counter-productive to raising the rate of growth of the economy.
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The pandemic has exposed the weak social infrastructure in the country and that led to increased 

deaths. People died due to lack of hospital beds, doctors and medical supplies like, Oxygen. The 

weakness is a result of inadequate investment in education and health over the last 70 years. So, 

investment in these areas needs to be rapidly ramped up but in the budget presented in February 

2021, there was no sign of this and in fact the direct expenditure on public health was reduced. 

name of nationalism. So, under this rubric, the government has pushed for the Farm Bills, changes 

in Labour code, privatization of the public sector and so on. These policies, even if they deliver, will 

do so in the medium to long term, while the need is for immediate relief to those who have 

suffered. Actually, if the situation does not improve in the short run, the policies will fail in the 

medium and long run also. So, why the tearing hurry to implement these policies.

The policies are counter-productive for another reason. They are resulting in a lot of agitation and 

diverting the attention of the nation from the immediate task of fighting the pandemic. They are 

also resulting in greater alienation of large sections of the population and that is not good. 

The protesting farmers' unions are arguing that the farm policies will adversely impact the large 

number of small and marginal farmers (85% of all farm households) and corporatize agriculture. 

As argued the problem of farmers is not just ̀ unfree' markets and the three Farm Bills will actually 

worsen their situation. It is argued that the real goal of policy is to help growth of large private 

monopolies. This is also the plan for the entire economy.

During the present crisis it is the public sector that was used to provide support to people. 

Whether it be transportation, banking, gas for the poor, public distribution of foodgrains, keeping 

prices in check via Safal outlets, public hospitals for health requirements and government schools 

for the education of children of the poor. The private sector indulged in profiteering on a large 

scale by jacking up prices of essentials.

Privatization will also lead to strengthening of monopolies in the economy. After all, who has the 

capital to buy the large public sector units - only the big business houses? Reduced control over 

the public sector will also lead to reduced capacity of the government to intervene effectively in 

the economy in any future crisis.

The government is using the excuse of raising resources for investment in social sectors to go for 

privatization and selling off of public assets to the private sector (monetizing its assets). Instead, 

the government could have raised taxes on the well-off sections who have benefitted during the 

pandemic, such as the investors in the stock markets who have made huge capital gains. It could 

also have used a COVID cess on profits (above last year's levels) to raise resources. Not doing so is a 

clear indication of the pro-big-business stance.

Social Sectors, Monopolies and Federalism 

Already large monopolies are being created in much of infrastructure such as, in ports, airports, 

telecom and power. There has been growing concentration in other sectors as well like e-

commerce and taxi services. These moves can only lead to growing disparities and to shortage of 

demand as was the case prior to the pandemic and will lead to slower economic recovery.
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In the UK, the cases peaked at around 5,000 (seven day average) in mid-April 2020 and declined to 

a few hundred by the end of June. Starting in August, they peaked in mid-November and mid-

January with a small dip in between. The economy was opened up when cases declined in April 

2021. So, the first wave lasted four months and the second one went on for eight months. The UK 

was the first to start vaccination in mid-December and by July 20, 54% of its citizens had received 

two does, Rapid vaccination possibly contributed to a decline in the severe cases and gave the 

government confidence to open the economy. 

Another negative trend visible is the denting of fiscal federalism. Centre is imposing its will on the 

states on more and more matters. GST had dealt a big blow to federalism by curbing the taxation 

powers of the states. During the pandemic the folly of this has become apparent. The resource 

position of the states deteriorated much more than that of the Centre since the latter has access 

to many more resources. The states did not get the compensation due to them under GST and they 

were asked to borrow funds from the market. Further, the Centre raised revenue as Cess which it 

does not have to share with the states. Finally, the Centre can borrow far more than the states can 

and at lower interest rates. The cost of borrowing is higher for the states.

Delayed Lockdowns and Waves

The greater damage to federalism has been the result of policy dictates from the Centre in respect 

of the pandemic. Much confusion resulted due to lack of consultation with the states who 

understand their own situation better than the Centre. Much of the problem was political in 

nature with the Centre and the opposition ruled states at loggerheads. So, mistakes were made 

regarding announcement of lockdown at short notice without consultation, how migration of the 

workers would be handled, regarding supply of oxygen, procurement of vaccines, handling of 

vaccination, testing and tracing, medical protocols to be followed and so on.

Global Scenario

The above mentioned trends will damage the long term prospects of the economy and society and 

create more social and political problems which will undermine the nation.

So, without a national lockdown, a wave of infection can persist and merge into the next wave as 

was the case with the US – it has persisted there for 13 months. The same was visible in the case of 

Brazil, which also did not go for a lockdown. The UK also, in the initial months of the second wave, 

delayed the lockdown and the wave persisted. It is also clear that vaccination, provides some 

So, the first wave was three months long and it merged into the second wave of another three 

months and that merged into the third wave of about six months. Due to a delay in lockdown and 

not imposing a national lockdown, the US became the most impacted country in the world with 

the highest number of reported cases and deaths, in spite of the highly advanced medical system. 

By July 20, 2021 it has administered two doses to 49% of its population and that could be one 

reason for the decline in reported cases.

The US presents a contrast since it did not implement a national lockdown and left it to individual 

states. Further, there was resistance to masking. Starting March 2020, infections reached a high of 

around 35,000 daily cases in mid-April and then declined but rose again by mid-July to about 

70,000 daily cases and then declined by mid-September to about 25,000 daily cases. They again 

rose to peak at about 2,25,000 daily cases in mid-December and after a small dip, they again 

peaked at almost 3,00,000 cases in early January before showing a secular decline.
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immunity and slows down the rate of spread of the disease in the medium run.

In India, the delay in lockdown led to a higher peak in the second wave than in the first wave and it is 

persisting in spite of the ongoing vaccination. If India's case turns out to be like that of the US 

(without a national lockdown) and the virus spreads to the hinterland, then the second wave could 

possibly merge into the third wave and become a long wave, much longer than last year's. It could 

continue past the end of 2021 and slowdown the opening up of the economy. This is most likely 

given that our health infrastructure is far worse than that of the US and therefore, suffering is 

likely to be more intense.

Delayed Lockdown in India

India reached a low of 9,121 cases on February 15, 2021. Thereafter the numbers exploded – 

15,616 on February 28, 22,814 on March 10 and 43,815 on March 20. There were enough signs that 

another wave of infection had started and a lockdown was required to stall the further rapid rise 

of cases. Local lockdowns were implemented from mid-April, when the daily cases reached around 

2 lakh. Widespread lockdowns were implemented in May, when the daily cases reached around 4 

lakh. These are official numbers and understate the true extent.

This virus known as the Delta variant had emerged in parts of Maharashtra and due to laxity, got a 

chance to spread rapidly through the country and the world. In virulence it surpassed the alpha 

and beta variants (VOC) that had emerged in UK and S. Africa in late 2020. There was mayhem in 

India with its weak health system, especially in the vast hinterland. Infections and deaths grew 

exponentially in March 2021. Super spreader events (elections and Kumbh) helped spread it. 

Allowing these events was a political decision by the Centre – a big mistake.

Can Broken Systems Deliver?

The intense second wave has had a deep impact on the people and the economy. It surprised 

everyone since the government had been claiming globally how well India had dealt with the 

pandemic and had claimed victory over the disease. This had lulled the government and the 

people into believing that normalcy had been restored and that there was no need to follow 

COVID appropriate behavior. Testing, tracing, sequencing were all relaxed so we could not know 

that another variant had emerged and was about to attack the population.

The situation during the second wave turned so bad that the Courts which were mostly passive in 

2020 suddenly became active. Members of the bar and judges faced the crunch and were unable 

to get help for themselves and had to take note of the dysfunction. But nothing much could be 

done because the systems had literally collapsed? For instance, orders on delivery of adequate 

amount of oxygen were not implementable since there was a shortage and systems were broken. 

The common person was in dire straits and if hospital beds were made available first to the 

privileged or oxygen supply first given to Delhi then their situation would have worsened. 

Can the Courts stop the powerful from acting high handedly? Can they stop policemen from acting 

arbitrarily? The police snatched an oxygen cylinder from the hands of a youngster who was taking 

it for his mother who died two hours later? He had promised his family that he will not let her die. 

What trauma he will face for the rest of his life? Will he ever have faith in the police which has acted 

as `mai bap' since the colonial times? Clearly, a police which normally collects hafta and does the 

bidding of those in power is bound to be insensitive to the common people. It has not been 

reformed in spite of the many observations by the judiciary over the last so many decades. Would 
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A talk with some people in small towns and rural areas in mid-May revealed that there was illness 

in most families but due to lack of testing there was no diagnosis. This is believable because 

getting tests done even in Delhi was difficult at that time. So, the deaths and infections in the 

heartland of India were not a part of the national statistics. Recent studies suggest that deaths 

could be under reported by five times. In Kerala excess deaths were a factor of 1.6 but in UP and 

Andhra Pradesh it was a factor of 40. Is there anyone to bring the plight of Bharat before the 

Supreme Court or any other Court?

The Second wave starting in mid-February 2021 has further damaged the prospects of the 

economy since it has come on top of the hit to the economy during the first wave.

it suddenly reform during a pandemic when might became right?

Possibility of Third Wave

Some have argued that India is close to herd immunity and that is why the cases declined in June 

2021. It is argued that more than 3 crore Indians have been detected to have contracted the 

disease. That is 2 per cent of the population. If sero-surveys conducted in June (and earlier) are to 

be believed then actual cases are likely to be 30 times the number of cases detected. In other 

words, 60% have already contracted the disease and that is the number at which herd immunity 

should be achieved as per earlier data. But, since B.1.607.2, the delta variant, is more transmissible 

and there is breakthrough infection, herd immunity may require 80% to be vaccinated. So, India 

may not have achieved herd immunity and the nation needs to be careful.

Due to lack of appropriate advance planning, our vaccination programme has been in shambles 

with repeated changes in the vaccination strategy leading to much confusion. Given the shortage 

of vaccines globally and in India, it is unlikely that herd immunity will be achieved at least till the 

beginning of 2022. So, with possible mutations, lack of enough vaccination and especially children 

being vulnerable, a third wave is very likely sometime soon. The only issue is how intense would it 

be? States are ramping up the physical infrastructure on a war footing by creating temporary 

facilities. But, where will the health personnel come from so quickly? So, we don't know yet, but in 

an intense third wave the costs can be quite high.

Second Wave's Economic Impact

As already argued, consumer confidence which was already low (55 in January, as per RBI) was 

further dented and demand had plummeted. Due to prolonged lockdowns over different regions, 

supplies were disrupted and production impacted. In the lockdown in 2020, many businesses were 

reluctant to close and restarted quickly after unlock started. In 2021, businesses voluntarily shut 

down, fearing a spread in their establishment. So, work declined and production took a hit. 

Workers migrated back to their villages and small towns though in smaller numbers than during 

the first wave. This was partly because many had not returned back to the urban centres after the 

first wave ebbed.

The disease spread to the rural areas as well, so agriculture was impacted though less than in the 

first wave. Perishables were impacted and rotted in the fields but less than in the first wave. The 

unorganized sector was badly affected like in 2020, since it could not function. In 2020 about 200 

million lost work because of immediate shut down and this time too, the figure will be large but 

perhaps not so high.

The organized sector did not shut down immediately in April 2021, unlike in 2020. But due to lack 
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of demand, production was impacted such as, in the auto sector which advanced its maintenance 

shut downs. Similarly units in the textile and other labour intensive sectors closed down. The 

revival of these industries will be slow as the disease persists and consumer sentiment remains 

low. Demand for energy and transportation declined during lockdown. Thus, capacity utilization in 

the organized sector which was at 63% in January fell further and that has impacted both the 

ongoing and future investment.

In brief, all the macro variables – employment, incomes and investment declined and there revival 

is uncertain during the rest of 2021 due to higher social distress and uncertainty about a third 

wave.

Recovery Stalled

India is currently in a tight spot because major world economies, where vaccination is proceeding 

apace and which have opened up after a lockdown, are reviving. This has put pressure on 

commodity prices and spurred inflation which is hurting the Indian economy. The already 

distressed public which was reeling due to shortages and profiteering is seeing its purchasing 

power curtailed. Families which experienced serious illness have had huge outgoes on medical 

treatment – charges had sky rocketed for ambulance, medicines, hospital beds, oxygen, etc. Many 

families have faced destitution as a result. Finally, those who lost work and incomes cannot bear 

the additional cost of higher inflation. 

The stock markets have continued to sky rocket in spite of the adverse economic situation and 

uncertain future. But as major world economies recover post vaccination, FIIs are likely to move 

funds there out of the Indian markets. Of late, the Indian markets have been buoyed by the 

Domestic Institutional Investors (DII), like LIC. But this cannot be sustained for long if the overall 

economic sentiment remains weak and FIIS withdraws funds. While some sectors linked to 

technology and essentials will continue to do well, most sectors will remain down if the disease 

persists and consumer sentiment remains weak.

Government policies have depended heavily on supply side responses but if sentiment remains 

weak, they will not deliver. The hope that the economy will post strong growth in Q1 of 2021-22 

due to the low base in 2020-21, has been belied. Instead of the expected 24% increase based on 

official data on organized sector alone, the increase is likely to be around 10%. For Q2 it may be 

near zero given the continuing uncertainty. It is hard to predict what would be the growth in Q3 

and Q4. For the year as a whole if luck holds out, growth rate may be around 5% or less. But, if the 

unorganized sector is also included, since it has declined sharply, the growth rate would turn out 

to be near zero or even be negative. So, we need to plan for the worst and hope for the best that 

the third wave is mild.

Importance of Collectivity Underlined 

As mentioned earlier, the pandemic has underlined the fact that the human race is a ̀ collectivity'. 

The virus has to be eradicated everywhere otherwise it will keep mutating and re-infecting in 

waves across the world. The rich nations or the better-off sections in each nation cannot just 

protect themselves leaving the poor to their own devices. That would not work.

Due to lack of credibility of the governments there is vaccine hesitancy and many are not taking 

the vaccine. There are many reasons for it. But the most important one is that there is alienation 

Kumar A. (2021). The Unresolved Issues in Controlling Covid-19: No Time to Lose. Economic & Political Weekly. Vol. 56. No. 19. 8 May.
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among large sections of the population. In the past, governments have promised but not 

delivered on policies. Further, governments are seen to be mostly pushing the interest of 

businesses at the expense of the people. Finally, people also believe that governments have a 

hidden agenda in what they do which is not immediately apparent. For instance, some believe that 

the government may be using vaccination to limit the population, etc. 

The public sector needs to be strengthened but instead the government is proposing to privatize 

it and thereby weakening its capacity to deal with a future crisis. It is no one's case that there are 

no problems with the public sector. But these are all linked to the lack of autonomy of the public 

sector and political interference with its functioning. These matters can be taken care of by policy 

changes but privatization is like chopping off one's nose to cure a cold.

Due to the need for maintaining distancing, capacity in many sectors will be redefined. That will 

raise costs. Costs will also rise since greater precautions will be required during production. Due to 

greater unemployment, real wages will decline except in some sectors which will do well. This will 

further impact demand. 

Workers may be provided housing close to their place of work so that they can continue to work 

even if there is another crisis which restricts mobility. Due to work from home and closure of 

businesses which fail due to losses, commercial real estate prices are likely to decline. Workers 

losing incomes will also move to cheaper housing and those who have migrated to villages would 

also have vacated rental housing. The well off sections may go for bigger properties but they will 

Similarly the moves to push the anti-farmers Bills and labour code are alienating the largest 

sections of the population – the farmers and workers. So, what is the government's strategy? It is 

neither what is needed currently by the country nor good for the long run.

If people do not have faith in the government, implementing policies becomes difficult. This 

becomes crucial in times of a pandemic or other disasters. So, it is very important that 

governments regain their credibility and policies get implemented effectively. For this, 

governments need to be absolutely transparent and accountable to the public. Unfortunately, 

this has been lacking during the pandemic with all kinds of false reports on every aspect of the 

pandemic – cases, deaths, vaccination, testing, vaccine availability and so on.

The government's strategy is also faulty when one considers that the country and the world are 

moving towards a ̀ new normal'. 

Public sector is an expression of the collectivity of society and came to the rescue of the public 

during the pandemic. Whether it be the health aspect or transportation or banking and transfer of 

funds to the poor, public distribution system or supply of gas to the poor. It is also the public sector 

that contributed funds to the government to tackle the crisis. So, in a crisis situation it is the public 

sector that becomes the instrument of the government to implement policies.

Moving Towards a New Normal: Need to Plan Ahead

This new normal is moving towards much greater use of technology to automate processes and 

reduce the use of labour. That will further marginalize the unorganized sector and swell its ranks. 

It favour the large scale and result in further loss of employment. These trends will lead to 

growing disparities and that will aggravate the shortage of demand and lead to further slowdown 

in growth of the economy. The trend rate of growth will decline compared to what it was in the 

preceding decade.
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Massive investment will be required in the health sector to create infrastructure and train 

personnel. Many more doctors, nurses, technicians, etc. will be required to man the health 

infrastructure. R&D would have to be stepped up to track evolving viruses and disease, to respond 

rapidly with vaccines and medicines and do genome sequencing. In general this highlights the 

need for greater R&D across the board since various technologies will have to come into play.

be a small number. Thus, on the whole investment in construction is likely to decline.

The development paradigm that has resulted in the kind of problems faced by society at present 

needs a rethink. It would need to address, environmental destruction and climate change, 

reorientation of trade, reduction in inequality, provision of a living wage to workers, 

strengthening of the public sector and so on.

Government's stance seems to be purely ideological – promotion of monopoly capital. The result 

is that there are two circles of growth in the economy with the organized sector growing at the 

expense of the unorganized sector. Within the organized sector also policies are encouraging 

large monopolies to grow bigger. Large scale privatization is being planned to help big business. 

This in a situation when the pandemic has highlighted the need for a well-functioning public 

sector. All this is damaging the long term prospects of the economy.

Education has been in poor shape and has suffered grievously. It needs to be upgraded. Not only 

to produce more medical personnel but to inculcate scientific temper in society. Every child would 

have to be given good education so that they can understand the difference between dogmas and 

scientific ideas. Access and equity in education would have to be increased. The neighbourhood 

school idea is worth pursuing. Good education may also help reduce alienation and make workers 

more productive.

Globally, there is a likelihood of shortening of supply chains which got disturbed by the lockdowns 

in various part of the country and the world. Countries would want to produce the critical goods 

and services internally rather than depend on imports. Already, various countries are wanting 

their capital to return to their shores. This will reduce the flow of foreign capital when normalcy 

returns and the excess liquidity is drained out of the world economy. This will reverse the current 

trend of flow of foreign capital and India will have to depend more on the national capital. There is 

likely to be deglobalization of sorts in trade.

Conclusion

This paper suggests that India will face the worst of all worlds – health wise, economically and 

socially. These are heightened by slow vaccination, continuing uncertainty and rising distress 

leading to demand shortage and economic decline. The economy will not recover to the 2019 level 

of production in 2021-22. It comes as no surprise that the rich do well when the economy is doing 

well but they have also done well during a pandemic with their wealth rising rapidly. This 

illustrates once again how much the system is biased against the poor in India.

Government policies are responsible for the situation becoming worse than it need have been, 

leading to more unemployment and greater distress among the poor.  Instead of focusing on 

demand it has gone for supply side economics which gives concessions to businesses in the hope 

of boosting investor sentiment. It ignores the fact that this will only work when demand recovers 

and for that demand side policies are required. Today, even businessmen realize it and have asked 

for it but the government has paid little heed to it.
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The pandemic has made clear that we are a ̀ collectivity'. It needs to be reinforced and that would 

require the public sector role to be strengthened. Further, for government policies to deliver, 

people have to voluntarily follow them. But given the lack of faith of the common person in 

government's promises, many do not take the government's pronouncements seriously. Big 

changes suggested in Farming and Labour laws have further alienated large sections of the 

population which are protesting. So, the nation's attention has been diverted from fighting the 

pandemic to these contentious issues. 

In brief, not only is the country facing an economic crisis, the issues are also social and political. 

Given that society is headed towards a new normal for which it needs to prepare, the focus of the 

policy makers on the short run and promoting monopolies is damaging the country's prospects in 

the long run.

Graph 1:

Source: Economic Surveys and RBI Monetary Policy Reports
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The Northern region (57.9 percent) represents Delhi, Haryana, Punjab, Uttar Pradesh, 

Uttarakhand, Himachal Pradesh and Jammu and Kashmir. South (6.3 percent) represents Tamil 

Nadu, Kerala, Karnataka, Puducherry, Andhra Pradesh and Telangana. East (4.8 percent) 

represents Bengal, Bihar, Odisha and Jharkhand. West (18.8 percent) represents Rajasthan, 

Gujarat, Maharashtra and Goa, Central region(10.3 percent) represents Madhya Pradesh and 

Chhattisgarh.

The distribution of sampled population according to their educational qualification revealed that 

The data analysis reflects knowledge, attitude and perception of about 37% women and 62% 

men. A small percentage (0.9 per cent) of the respondents did not mention gender. 

Centered around age the band of 21-30 years and 31-40 years, the responses are fairly evenly 

distributed across all age groups between 20 to above 60 years old. It can be said with confidence 

that almost all age groups are represented in the sample in sufficient percentages.

The analysis is based on the total 2223 valid responses (over 1200 collected online in English, over 

500 collected online in Hindi and 500 collected offline through printed questionnaire). The half-

filled questionnaire and those without properly filled in information on all independent variables 

(state, age, gender, education, occupation, sources of information, etc.) have not been included 

for analysis. It is to be noted here that, the unit of analysis is a question and not the respondent, 

therefore for some questions the information collected through online method varies from 

offline data entry.

We had asked all the respondents to record the region that they belong to. The analysis showed 

that the sample is skewed towards Delhi and Haryana (Northern region), however Tamil Nadu, 

Maharashtra, MP, Kerala, UP, J&K and Himachal were represented in sufficiently large 

percentages. North-Eastern part is underrepresented in the sampled population, with abysmally 

low percentage of 0.3. 

This chapter presents analysis of the data collected in the first round of the survey carried out in 

2020. The analysis is based on two methods of collecting information from the respondents. On 

the one hand, an online survey was conducted through google forms in English and Hindi 

(circulated on social media) and the other data was collected through a printed questionnaire 

(offline survey). Though the offline questionnaire had more questions than the online 

questionnaire, the common questions in both the questionnaires have been included in the 

present analysis.

First Round of Survey: Analytical comments

Annexure-1
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The distribution across occupation showed that the sample contains respondents from all major 

sectors. However, about 24 per cent of the respondents reported that they are in 'service '

(government and private, put together and about 15 percent in teaching profession (therefore 

about 39 percent were in service), about 18 per cent were students, about 8 per cent were self-

employed and 5 per cent reported that they were not engaged in any gainful employment. About 

5 percent of the respondents were home makers (mainly women respondents, but many female 

respondents said that they are not involved in any profession).

In response to the question which channel of communication did they get information about 

Covid-19 from, an overwhelmingly large segment of respondents mentioned the Internet. (78.2) 

closely followed by TV (76.1%). On the scale of access to information channels newspaper scored 

the third position. 63.7 per cent of all respondents reported that they received information about 

the pandemic through newspapers. It is interesting to note that Mobile phones and WhatsApp 

were mentioned by only 56.8 and 55.6 per cent of the respondents, respectively. Comparatively, 

radio did not play a major role in spreading information about Covid-19 pandemic, only 15.5 per 

cent of all respondents reported that they received information thought radio. About 38 per cent 

reported that they received the information through interpersonal interactions. 

More than 60 per cent of those who responded knew that viruses cannot survive without a host 

cell. Of all 26.2 per cent ticked the scientifically wrong answer that 'it can grow on its own'. It is 

the sample is skewed towards people who have been educated through the modern system of 

education. The maximum percentage, i.e., 31.2 among all respondents were postgraduates, 

followed by graduates who were 27.8 per cent. There was hardly any respondent who reported 

that he or she has not gone to school ever, though 3.4 percent did not mention their educational 

qualification. A substantial percentage (10.2 per cent) of the respondents reported higher the 

qualification such as M.Phil. and Ph.D. or even post-doctoral fellow. The lower educational 

qualification, i.e., up to 8th standard or middle school was reported only by about 6.0 percent of 

the sampled population. In addition, there were 0.4 percent respondents who had undergone 

some traditional courses such as shastri, yogacharya, mahant, and hence were included in 'others'.

In response to the multiple-choice question, what facilities do you have access to, an 

overwhelming percentage (96.6%) reported that they have access to electricity at home. It must 

be noted that about 3.4 % did not have electricity at home and about 13% did not have a running 

water connection. About 90% said that they have a television at home. About 66% reported that 

they own a two-wheeler and about 54% reported that they own a car and about 88% have 

refrigerators at their places. The percentage distribution of responses shows that more than 30% 

of the respondents did not have their own mode of transport which had become extremely 

important during the crisis, if you needed to travel even a small distance.

Sources of information

Interestingly in response to the question related to trust on media channels, when asked which 

source of information you trust the most, 59.4 per cent of the respondents chose 'internet', this 

was followed by TV (57.7%). Newspaper (35.3%) scored the third position on the trust scale. 

WhatsApp (10.1%), interpersonal channel of information (7.3%) and Radio (6.4%) scored quite 

low. Two in ten respondents thought that they received trustworthy information through mobile 

phones. 
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Transmission of virus

The analysis revealed that about one-third (39.7%) of all the respondents knew the scientifically 

correct answer that the new Covid-19 causing virus is RNA-based. The percentage of respondents 

who mentioned 'Don't Know' was 15.4, which considering the complexity of the scientific 

information is understandable. About 10.2 per cent thought that it is DNA based and about 16.0 

percent said that it contains both, RNA as well as DNA and in addition about 16 percent responded 

that it contains neither RNA nor DNA. 

The channels of information popularized the fact that the novel corona virus came from Bats. 

Evidently, 83 per cent of the respondents were aware of this fact. This is partial scientific 

knowledge because scientists still don't know which intermediate host triggered the mutation 

that helped the virus to infect humans. Yet it is scientifically valid knowledge and it has been 

passed on to the common citizens quite efficiently. Only 10.2 per cent responded, 'Don't Know'.

remarkable that instead of giving an unscientific answer most of the respondents, who did not 

have scientific information said, 'Don't Know' (9.0%). 

Almost all the respondents were aware that the virus originated from China, and what is 

remarkable is that 87.0 per cent of all respondents knew that it had originated in the city of Wuhan 

(otherwise quite lesser a known city). 

The phrase 'social distancing' became part of the common parlance and even those who don't 

speak English language, including the migrant workers started using it in normal conversation. 

The acceptance of social distancing is based on the understanding that transmission of 

coronavirus happens through sneezing, coughing and touching, which is confirmed by the 

analysis. The understanding that falling sick is god's punishment has been rejected by almost all 

the respondents. A small percentage of the respondents believed that it is also communicated 

through normal breathing.

Answer to a specific question, that is it (SARS-CoV-2 virus) transmitted through cough and 

sneezing, reflected that 93.1 per cent people knew the scientific the explanation of transmission 

process. Scientific community had very clearly explained the process. Covid-19 causing virus 

multiplies in the throat and nasal cavity and affects the lungs. In the stomach the acidic fluids 

In answer to the question, which virus has caused the recent panic', 82.3 per cent knew that 

Corona/Covid-19 has caused the pandemic. It is also noteworthy that, though the rest of the 

respondents who gave scientifically wrong answers were aware of the presence of two corona 

viruses, SARS and MERS, which had caused problems in the past. 

During the initial phase of the outbreak one of the major questions before the scientific 

community was to find out the origins of this virus. Most of the corona viruses that the scientific 

community has identified and isolated up till now, reside in animal cells. Only six were known to 

invade human cells. Covid-19 causing virus was new, and soon it was found that the natural 

reservoir host of SARS-Cov-2 is bat, but normally these viruses do not jump to human body, it was 

hypothesized that this strain has come through an intermediate host where mutation happened, 

and protein receptors which could attach themselves to human cells developed. 

The question as to how human to human infection propagates, became the core of usable 

information. In answer to the question as to how human to human transmission takes place, 74 

per cent respondents ticked: through droplets, aerosols produced by sneezing. 
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One of the major factors that determine the nature of the pandemic is how much time it takes to 

show the symptoms of disease in a human body after getting infected. Closely related to this is 

what symptoms indicate the acuteness of the disease. This information – known as incubation 

period - is important for survival of individuals as well as for any predictive statistical model. For 

scientists it is also important to investigate when does a symptomatic patient starts infecting 

others or can an asymptomatic person infect others. If the period of incubation varies a great deal, 

which is the case with covid-19, then its chances of spreading unchecked are greater. 

When asked that many people get well even after the infection, what is the reason in your 

opinion about 90 per cent of respondents thought that it is due to the immune system, which is 

the correct scientific answer. Percentage wise categories of replies like 'by chance', 'god's grace' 

The next question was more difficult, yet the analysis showed that an overwhelming percentage 

of respondents knew corona virus causes throat infection and pneumonia. Eight out of ten 

respondents ticked the scientifically correct answer. Extra scientific answers were insignificantly 

low. The percentage of those who chose 'may cause any disease' or 'Don't Know' was also quite 

low.

In order to probe what percentage of people have absorbed deeper scientific knowledge, a 

question on what the covering sheath of corona virus is made of was also included in the 

questionnaire. The percentage analysis of responses showed that more than 38 percent of the 

respondents knew that the outer shell of the virus is made of protein, which is a scientifically 

correct answer. Of all 26.5 per cent thought that it is made of fat and about 18 per cent ticked 

'Don't Know'. 

destroy it. The logic was popularized, and the data clearly shows that only 3.3 per cent did not 

believe or were not informed of this process.

About the Virus

In reponse to the question what the shape of corona virus is, 78.1 per cent of the respondents 

recalled this image. Evidently, though this image has reached an overwhelming percentage of 

people, about one in ten ticked 'Don't Know'. A small number of the respondents also identified 

the shape of corona virus as 'thread like' or 'bulb like' or replied saying 'God knows', but these 

percentages were insignificant.

The question when do you think a person will show symptoms of Covid-19 virus infection, 26.2 

percent of all respondents mentioned the correct answer which is 2-11 days. Of all 64.1 per cent 

thought that the incubation period is 14-day days. Only a minuscule percentage of the 

respondents thought that it is 2-3 days or said they don't know. It is interesting to note that, in 

times of crisis, the notion that a disease does not show symptoms immediately becomes part of 

the thought structure of an overwhelming majority of common citizens.

Of all, more than 80 per cent respondents identified cough, fever and breathing problem as the 

symptoms of Covid-19 disease. A very small number mentioned only one symptom and about 18 

percent said 'Don't Know'. 

In reply to the question on which surfaces the corona virus survives for the longest period 

about 70 per cent of the respondent identified metal and plastic. A very small percentage 

mentioned paper and wood. About 14 percentage of the respondents did not have any 

information on this matter.
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When the question is corona virus natural or manmade and has been spread deliberately was 

posed to respondents, 41.7 per cent thought that it has evolved through natural processes. One in 

or 'don't know' were insignificantly low.

About nine out of ten respondents thought that all the four measures, i.e., 'social distancing', 'use 

of masks', 'use of sanitizers' and 'frequent washing of hands' are necessary to prevent infection. 

This shows the relative importance that citizens assigned to each of these measures. Evidently, 

24.3 per cent chose 'social distancing', followed by 20.7 per cent who thought that using masks is 

necessary to prevent infection, 20.8 per cent believed using sanitizer is the most important 

measure and 15.6 per cent thought frequently washing hands with soap is the most important 

measure to prevent infection. 

The next question in the series was if the symptoms of the disease appear, then what should be 

done. Majority of the respondents were categorical in choosing two options 'Consult a doctor' or 

'Quarantine'. There was a small percentage which thought that 'Police should be informed' or 

'Don't Know'. Of all, 75.3 per cent of all responded saying 'Consult a doctor' and another 14.8 per 

cent chose 'Quarantine at home'. 

During the Covid-19 crisis as the scientific community and related agencies were trying to spread 

scientific knowledge, the myths, superstitions, and pseudo-science churning mills were also 

working over-time. It is evident from the data distribution that an overwhelming majority of 

respondents rejected irrational methods suggested by the anti-science agencies. About 60 per 

cent of the respondents, when given an option to choose from among the popular myths, opted 

for 'none of the above' response. However, it is disturbing to note that about 25 per cent among all 

were non-committal and pressed 'Don't Know' button. Those who believed that performing 

'hanging chilies and lemon (7.7%)', 'hawan and praying and chanting scared text (5.2%)', 'clapping 

(3.5%)', 'switching off lights (2.6%)', or 'applying cow dung on the body (2.2%)' can help contain 

the disease were very small in percentage. 

Evidence shows that despite warnings by some of the religious groups that 'God is punishing', or 

'life and death is in the hands of God', most of the people believed in the information generated by 

the scientific community. 84.4 per cent of all those who responded to the question do you think 

that it is death causing virus or people can recover, answered that people 'can recover'. Only 

about 8.7 per cent believed that it is essentially a death causing virus, fewer ticked the 'Don't 

Know' option, and those who said 'God Knows' were insignificant in numbers.

In answer to the question what method doctors use for testing presence or absence of the 

Covid-19 causing virus, 68.1 per cent of those who responded replied that 'Swab test /PCR'. Only 

14.3 per cent thought that a blood test is done to confirm or rule out the presence of novel corona 

virus, followed by 8.5 per cent, who believed that testing the fever is sufficient to confirm 

presence or absence of infection.

It is evident from the data analysis that 72.3 per cent of the respondents had understood the 

argument that social distancing impedes the progress of pandemic and ticked the 'Retard' option 

in answer to the question will social distancing eradicate Corona virus or only slow down its 

spread. A substantial population, i.e., 18.0 percent suggested that social distancing will eradicate 

the pandemic. About 6.0 per cent of the respondents did not know the answer and a very small 

percentage invoked supernatural powers. 
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three respondents (31.9%) believed that it is manmade and 24.1 per cent reported that they do 

not know. 

The data has very clearly showed that overwhelming majority has understood that the pandemic 

was brought into the country by those who came from abroad. In answer to the question 'Who has 

spread the virus in out country' 74.4 per cent of the respondents clearly stated that, it has come 

with those who have travelled into India from abroad. A substantial section about 4.9 per cent 

thought that it has been brought and spread into the country by Tablighi Jamat, which is a 

religious organization of Sunni Muslims. About 4.4 percent blamed the rich and 0.3 precent 

thought the poor must be blamed for spreading the scourge. About 4 per cent replied 'Don't 

Know' option.

To find out what opinions about lockdown were prevalent among the people a question in your 

opinion lockdown created more problems or helped us overcome the pandemic was included 

in the questionnaire'. It is evident from the data analysis that about 54.7 per cent of all 

respondents thought that lockdown has helped us overcome the pandemic. A substantial 

percentage, i.e., about 30.9 per cent believed that it has created more problems and about 2.7 per 

cent did not favor lockdown at all. Curiously, 9.8 per cent of all the respondents were non- 

committal and chose the option 'Don't Know'.  It can be concluded that though a large number of 

respondents thought that lockdown was a positive step towards controlling the pandemic, one in 

four thought that it created more problems, and put together more than 30 per cent were found 

to be against the lockdown.

The next question in the series was people say that scientists are trying to invent 

medicine/vaccine for Covid-19, will they succeed. It is interesting to note that out of ten, eight 

(75.5%) respondents expressed hope and confidence in the efforts being made by the scientists. 

This also shows a high level of trust in science among the common citizens. Only about 8.7 per cent 

of all the respondents ticked the option 'Don't Know'. An insignificant percentage invoked 

supernatural powers in answer to this question.  There was also a small segment of respondents 

which did not have confidence in positive outcome of scientist's efforts.

When we asked the question all religious places have been closed during the lockdown, do you 

think it was a correct decision, in response more than 88.7 per cent agreed with the preposition, 

and thought it was a correct decision to close all of them. Other three options, i.e., 'Don't Know'. 'It 

is against religion' and 'No' it was not a correct decision, elicited insignificantly low response, and 

put together these were about 11 per cent. 

Do you wash your hands with soap every time you touch a foreign object was the next question 

in the questionnaire. Percentage distribution of responses revealed that 81.2 per cent of all 

respondents reported that they wash hands every time they touch a foreign object. Only about 9 

per cent reported that they don't, about 5 per cent were noncommittal who said, 'May be' and 

about 3 per cent said, 'Don't Know'. 

To find out which problems the respondents thought most seriously disrupted their life a 

question what is the biggest problem you faced during the lockdown, was posed to every 

respondent. In answer to this question 24 per cent of all the respondents said that they did not 

In India during the initial period a section of media started blaming those who were allowed to 

enter from other countries through airports. However, this debate soon shifted to blame Muslims. 
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A carefully worded question included in the schedule was that India has large number of 

religious places; do you think we need more hospitals compared to religious places. In answer 

to this question about 90 per cent of the respondents agreed with the proposition that we need 

more hospitals. This clearly means that nine out of ten respondents had realized that during the 

pandemic the country can only depend on health services, whereas religion places can accentuate 

spread of an infectious disease. Only less than 5 per cent of all those who filled in the form 

thought that we need more religious places, rest less than five percent were noncommittal and 

pressed the option 'Don't Know'.

face any problem. Of those who reported the problems faced by them about 30.8 per cent 

thought that restrictions on movements was the biggest problem, 21.8 per cent reported that 

they lost their jobs and earnings, 16.0 per cent said that procurement of groceries became the 

most difficult task during the lockdown period. A small percentage (3.1%) of all those who filled in 

the questionnaire reported that they faced hunger and starvation during the lockdown.

There were two questions related to the future practices as perceived by the individuals. The 

percentage distribution showed that 80.6 per cent of the respondents thought that they will 

continue to adhere to safety measures that they have been practicing during the lockdown. This 

overwhelming majority ticket 'Yes' when asked if they will continue not to shake hands or hug 

others. About 86.8 per cent promised to keep wearing masks and wash hands frequently, in 

future. About 12.0 per cent said that they will discontinue the safety measure of not shaking 

hands and will start hugging others as before and 6.2 per cent said, 'Don't Know'. In answer to the 

next question 9.4 per cent said that they will discontinue practices of wearing masks and washing 

hands, etc., as frequently, after the crisis is over. About 4.9 per cent said, 'May be' and 1.9 per cent 

ticked 'Don't Know' option. 

We in this questionnaire included a question are you afraid of corona infection when you go out. 

In reply to this question 64 per cent of all the respondents said 'Yes', evidently the fear still loomed 

large at the time of survey. A substantial segment of those who had responded to the question 

were not afraid of Covid-19 infection (18.1) followed by those who were non-committal and said 

'May be', their percentage was 16.7. The percentage of those who said 'Don't Know' was 

insignificantly small. It will be interesting to probe in subsequent surveys that when fear reduces 

with time, do people also start forgetting scientific information which they have gathered during 

the pandemic. A time series study of this nature will have serious repercussions for future policies.
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