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Abstract: SARS COV-2 virus hit the world in Nov 2019 and created a global havoc like never before! More than three 

years have passed since it was reported for the first time, but the world is still struggling to come out of its impact. Along 

these three years, the virus underwent various mutations that changed its virulence, symptoms and infectivity. The different 

variants impacted in different ways. Countries planned and executed many strategies to deal with the variants, some 

worked, and some did not. India had an outstanding performance in dealing with the spread of Covid-19 disease. 

Considering the population and the socio-economic conditions of India, the pandemic was handled well than many 

developed countries of the world. India acted proactively by controlling the spread and minimising the death toll, developing 

indigenous vaccines and running an effective vaccination drive across the country. This article reviews the spread of 

different strains of Covid-19 in India and its impact during the past three years.  

Index Terms - COVID-19, SARS-CoV-2, Variant of concern, variant of interest, CIDRAP, vaccine hesitancy, Covid 

waves 

 

I. INTRODUCTION 

 

All viruses change or mutate over time, including SARS-CoV-2, the virus responsible for the spread of COVID-19. Most of the 

alterations are either ineffective or have insignificant impact on the viral properties [1]. However, some mutations have larger effects 

and changes the properties of the virus significantly. Such mutations may increase or decrease the infectivity of the virus, alter the 

degree of disease severity of the pathogenicity of the associated disease, or the efficacy of vaccines, diagnostic and treatment 

regimes, or other public health and social measures. Such significant mutations which results in a viral strain very different from 

the original one in its properties, are known as “variants”[2]. 

To identify variant strains of a virus are genetically mapped for the identification of the specific sites of mutations and to study 

the changes. On the basis of their virulence, infectivity and spread in the community, these variants are designated as ‘variants of 

interest’ and ‘variants of concern’. However, not all variants fall under these categories. 

 

Variant of Interest and Variant of Concern 

According to the WHO, a variant becomes the variant of interest (VOI) having specific gene markers which can be linked with 

changes in receptor binding properties of the virus, decreased neutralization potential of antibodies used against the previous stains 

or reduced efficacy of diagnosis and treatment regime, or increase in the transmissibility or virulence [2][3]. 

The variant of interest becomes a ‘variant of concern’ (VOC), if it is known to spread more easily, cause more severe disease, 

rapidly escape the body’s immune response, change clinical symptoms, or decreases effectiveness management tools– such as 

diagnosis, treatments, preventive measure  and vaccination. This results in a rapid increase in positive cases globally, posing a threat 

to the uninfected population, thereby disrupting the public health system at a greater extent.  Managing such variants and their 

spread becomes a concern at global level [4]. 

 

II. NOMENCLATURE OF SARS COV-2 VARIANTS AND THEIR BIOLOGICAL CHARACTERISTICS 

Alpha variant: According to the Johns Hopkins studies, the alpha variant of COV-2, was the first reported strain to cause 

COVID-19. It was first isolated from Southern England in early 2020. Studies suggested that the infected patients infected with α-

variant had greater risk of CCU admission as compared to the parent (non-alpha)  strain. Mortality risk was observed within 28 

days of infection if infections could not be controlled in such patients. Isolation and a treatment regime of 21 days, was 

recommended by WHO for infections with these strains [3]. 

Beta variant: The β-variant was first detected on 18th December 2020 in Nelson Mandela Bay which is in the eastern province 

of South Africa. This strain has a unique property to re-infect individuals who have either recovered from the parent strain or the 

alpha strain of the virus. The variant was also thought to be evading diagnostic tools and had reduced response to some vaccines. 

The Centre for Infectious Disease Research and Policy (CIDRAP) stated that the strain had a greater viral load than its pervious 

strain [4]. 

Gamma variant: The initial cases of the γ- variant were reported from the U.S. in January, 2021. As per the reports of Centre 

for Disease Control (CDC), γ- variant infections were detected in a group of travelers from Brazil, during a routine screening process 

at an Airport in Japan [4].. According to the Global Virus Network (GVN), the variant exhibited pronounced transmissibility. Three 

mutations namely N501Y, K417N and E484K were detected in this strain. These mutations were present in the “receptor building 

domain of spike protein” in the viral coat. This increased the affinity of viral protein to the human receptor, Gamma (P.1) – GVN. 
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Most importantly, this variant was efficient in escaping from the immune responses of the body, thereby rendering the vaccines 

ineffective. With each mutation, the virus became more contagious than its previous variant. 

Lamda variant: This variant was reported from Peru in the North American continent in December 2020. It was found to be 

more contagious than the Gamma or Alpha strains. Later, few cases from Canada were also reported. The studies indicated that 

this strain was potentially resistant to vaccines especially Pfizer and Moderna [3].  

Delta variant: This variant was isolated from India in December 2020. It was reportedly the deadliest of all strains. This deadly 

strain of corona virus wreaked havoc globally, majorly in India. As per data, the Delta variant was the primary cause behind India’s 

devastating second wave and was much more infectious than the Alpha strain, which was seen in the United Kingdom. The Delta 

variant of COVID-19 or the B1.617.2 was a highly transmissible variant of concern (VOC), and became the dominant VOC in the 

UK.  There was also a significant increase in the risk of hospitalization. According to WHO, studies revealed a “significantly 

increased transmissibility” and a “growing number of countries reporting outbreaks associated with this variant” [2]. Since it was 

reported first from India, many countries referred it as ‘Indian variant’. India raised objection, to the variant being labeled as the 

‘Indian Variant’. WHO responded to this and directed that nomenclature on the basis of country of reporting, should not be 

encouraged, and the virus is now referred as the delta virus. 

 Kappa variant: As per the report of the WHO, the first sample of the k-variant was documented from India, in October 2020. 

The kappa variant was a double mutant virus.  

Mu variant: The μ variant was the fifth variant of the COVID-19 virus to be added to the list of ‘variants of interests’ by WHO. 

It was first detected in January 2021 in Colombia and was later reported from U.S., Hong Kong, U.K. and Europe. Like the previous 

variants, this strain also resisted to the immunity developed from past infection/s or vaccines. As per the reports of  WHO, this 

variant presented  patterns of mutations indicating its potential ability of immune escape [3].   

Omicron: The WHO on November 26 declared the  recently-discovered a new  strain  of COVID-19, first detected in Southern 

Africa ,to be a variant of a concern and renamed it Omicron. The classification puts Omicron into the  most-troubling category of 

COVID-19 variants, along with the globally-dominant delta ,and its weaker rivals such as Alpha, Beta and Gamma [2][3]. 

III. WAVES OF COVID-19 IN INDIA 

First wave: The slow and progressing phase!   

The pandemic started with a handful of people complaining about a respiratory illness in Wuhan, Hubei, China, which was 

reported to the WHO on 31st December 2019 [2] [3]. Thereafter, on 12th January 2020, the WHO confirmed a novel corona virus 

as the cause of this respiratory illness that later came to be known as COVID-19 worldwide. 

The first case of COVID-19 in India was reported on 30th January 202, in Thrissur, Kerala [6]. Later, few more medical students 

returning from Wuhan were found to have tested positive for corona virus by 3rd February 2020 [7]. No significant rise in the 

number of transmissions during the month of February, 2020. In March, 22 new cases were reported, including 14 infected members 

of an Italian tourist group [8]. The number of infected people increased over the month when several people with travel history to 

affected countries, as well as their contacts, were tested positive. On 12 March, a 76-year-old man, who had earlier travelled to 

Saudi Arabia, became the first infected person to die of COVID-19 in India [9]. 

There were several reports about religious events which were found responsible to escalate the spread of infection in different 

parts of India. A Sikh preacher, who had a travel history to Italy and Germany, was marked as a super-spreader, who was thought 

to be responsible for infecting many attendees of a Sikh festival in Anandpur Sahib during 10–12 March [10][11][12]. Over 40,000 

people in 20 villages in Punjab were quarantined on 27 March to contain the spread[11][13]. On 31 March 2020, a Tablighi Jamaat 

religious congregation event in Delhi, emerged as a COVID-19 hotspot [14]. About 4000 people returning from pilgrims on 2  May 

2020, from Hazur Sahib in Maharashtra to Punjab were screened for COVID-19 infection. Many of them tested positive, including 

27 bus drivers and conductors who had been part of the transport arrangement [15]. 

In July 2020, it was estimated based on antibody tests that at least 57% of the inhabitants of Mumbai's slums may have been 

infected with COVID-19 at some point [16]. With the onset of the first wave in India, a complete lockdown  across the country was 

imposed by the government of India, in four phases:  

Phase 1: 25 March–14 April 2020,  

Phase 2: 15 April–3 May 2020,  

Phase 3: 4 May–17 May 2020,  

Phase 4: 18 May–31 May 2020.  

The first wave in India began in March 2020, rose to its peak in September 2020 with about 90,000 confirmed cases/day. No 

vaccine against COVID -19 was available in the country during this time. India witnessed nearly 1.55 lacs deaths during this period 

[17]. The number gradually declined with 10,000 confirmed cases/day in February 2021 [18]. This wave was a prolonged one that 

took almost a year to complete but the severity was not high. During this time, India registered a low number of daily confirmed 

cases/million inhabitants in comparison to other affected countries. 

Second wave: The deadly phase 

The second wave was clearly the most devastating wave when the potent Delta variant barreled across India. A gradual increase 

In the cases were reported during the first week of March 2021. This time is marked as the beginning of the second wave 

(Fig.1).There was an exponential rise in COVID-19 infections from April 2021 onwards [18]. The so-called ‘double mutant’ strain, 

the delta virus, proved to be the more transmissible and deadly previous strains. By 1 May 2021, India became the first country in 

the world to record nearly 400,000 corona virus infections in a single day. The peak of the wave arrived in the third week of May 

2021 with 4,15,014 cases reported on 18th May 2021 [20]. This has been the highest number reported on one day in India so far.  It 

http://www.ijrti.org/
https://www.thehindu.com/news/international/south-african-scientists-detect-new-virus-variant-amid-spike/article37696201.ece
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/


                                  © 2023 IJRTI | Volume 8, Issue 1 | ISSN: 2456-3315 

IJRTI2301005 International Journal for Research Trends and Innovation (www.ijrti.org) 28 

 

was also observed that people in the age group of 31–45 years were most seriously infected in the second wave as compared to the 

first wave [18]. The country lost over 3.24 lakh citizens during this period [18]. This drastic rise came as a harsh shock to the 

country which believed that it was winning the battle against the pandemic.  

The wave declined by September 2021. An accelerated vaccination program was running parallel to this wave, which played a 

significant role controlling the consecutive waves. Nearly 10% of the total population had received at least one of the two shots by 

third week of April 2021. However, only about 2% of the population (27.9 million people) had completed their vaccination with 

two doses by April 2021. 

Third wave: The declining phase 

The third wave of the pandemic has been the least intense so far. A highly infectious but less virulent strain, the omicron, was 

the predominant Covid -19 virus strain during this period. The beginning of the third wave was marked in the last week of December 

2021. The peak of the wave arrived in late January with more than 3 lakhs positive cases [20]. The third wave of Covid-19 in 

India lasted from January 2022 till March 2022. With most of the population being fully vaccinated against COVID, the Omicron 

wave led to the death of around 11,000 citizens [17]. Majority of these deaths were among those who were unvaccinated or had co-

morbidities. To prevent the devastating impact like the second wave, Indian government rolled the third dose of vaccine to priority 

groups in the beginning of 2022. 

 

Present scenario of Covid-19 cases in India 

No major wave hit the country after March 2022. Few minor peaks of recorded cases have been observed thereafter. This could 

be credited to the mass immunization program launched in the country. Overall, the five worst-hit states in India (Maharashtra, 

Kerala, Karnataka, Tamil Nadu & Delhi) account for 60% of all COVID deaths reported since the outbreak [17][21]. 

 

               

        

 

 

 

 

 

 

 

 

 

        

 

Figure 1.  Waves of COVID -19 in India [20]     

IV. A SPARK IN THE DARK PHASE OF COVID: INDIA’S VACCINATION PROGAMME 

India was severely impacted by the COVID-19. It was a challenge for the Indian government to carry out a widespread 

immunization campaign while containing the COVID-19 waves that followed. 

The deadly COVID-19 pandemic's second wave wreaked havoc in India, costing lives and over-burdening the hospitals and 

medical personnel beyond their capacity. On 16th of January 2021, India rolled out the world largest COVID 19 vaccination drive 

across 3600 centres over its states and the union territories [22]. India National COVID-19 vaccination program was built on 

scientific and epidemiological guidelines and the global best practices. 

The vaccination program  in India started with the development of two vaccines:  

Covaxin: India's indigenous COVID-19 vaccine by Bharat Biotech was developed in collaboration with the Indian Council of 

Medical Research (ICMR) - National Institute of Virology (NIV)  

Covidshield: This was developed by Serum institute of India. 

Apart from these two vaccines,  Sputnik V –the Russian Covid vaccine and United States based pharma company Moderna’s 

covid vaccine was approved for the vaccination program in India  on 12th April 2021 and 29th June 2021 [23], [24]. 
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The first vaccine in India was administered at AIIMS to a sanitation worker on 16th January 2021and on the first day itself nearly 

1,65,714 were vaccinated. The government of India implemented a centralized vaccination policy and total vaccine administered 

till 25 December 2022, 08:00 IST (GMT+5:30) is 2,20,05,16,249 [25]. 

The large number of Indian population with COVID-19 vaccination is looked as an integral step in controlling the global spread 

of SAR-Co-V2 virus. As part of vaccine diplomacy INDIA has supplied to countries across world free of cost which was appreciated 

worldwide by the global leaders. 

Vaccine hesitancy is a common concern in India and this resulted in not getting desired results, even after a widespread campaign 

about the massive Covid-19 vaccination. The misinformation, mistrust on medicines and vaccines, widely accounts for vaccine 

hesitancy in India, especially in the rural areas [26]. The fear of side effects due to limited data and clarity on the clinical trial 

results, created concerns over the vaccine’s safety. Also the concept of vaccination in India is limited to infants and children, unlike 

in western countries. 

Since the COVID-19 immunization program is one of the few adult vaccination programs in India, there weren’t many dedicated 

adult vaccination centres in the initial phase.  Also, the awareness regarding adult vaccination was poor, especially in rural India. 

To instill vaccine confidence and build trust in the health system, the Indian government has expanded its communication strategies, 

especially through social media, to curb the spread of misinformation. The government also created awareness campaigns at all 

levels of the society to tackle the vaccine hesitancy issues. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Vaccination drive during the second wave of Covid-19 in India [20] 

 

V. INDIVIDUALS RESPONSE TO COVID INFECTION IN INDIA:  A CASE STUDY  

A study was conducted during the second wave of COVID-19, to understand the natural response of people who got infected 

with virus. The study was a cross-sectional pan India survey which was conducted online. The survey adopted non-experimental 

research design to investigate the behaviour pattern of the individuals during the COVID-19 pandemic that was reported in India 

from July 2020 to August 2021. 

Methodology: 

The survey was conducted over a period of 3 months starting June to Aug 2021 and included the response of the individuals 

affected during the first and the second wave of Pandemic in the country. Since a physical survey was not possible, the data was 

taken online utilizing the authentic network of author(s) across the country. The objective of the study was briefly described in the 

questionnaire for the understanding of the participants. The consent of the participants was taken in the beginning of the 

questionnaire for using the data for research purpose and a declaration of confidentiality and anonymity was done. 

In order to study the impact of COVID-19 on all age groups inclusion criteria was set as any individual living in any part of the 

country of 15 years and above, with education level above 10th grade, non-medical professionals and were infected with the Covid-

19 virus. The response was recorded and their frequency was consolidated from the datasheet. The demographic details were 

segregated from the obtained data. 

The questionnaire was peer reviewed and was cross evaluated by experts following the face and content validity techniques. The 

initial draft of the questionnaire was distributed among the peer group and was assessed for meaningfulness and fulfillment of the 

desired objective. The suggestions and errors were rectified based on the suggestion by the peer review. The final questionnaire 

was evaluated by the experts in public health research. The final questionnaire for the survey was shared via Whats App, Gmail, 

Facebook, and other message sharing platforms 

Result and Discussion: 

Total 532 responses with email verification were recorded. 24 respondents were outside the inclusion criteria of age lower than 

15 years and education level less than 10th grade. 375 respondents did not get infected with the Covid-19 virus and fell outside the 

inclusion criteria. The final sample which satisfied the inclusion criteria included 156 responses. These individuals were the focus 

of our study. 107 (68.59%) respondents were females and 49 (31.41%) were males. Seven respondents were minor, falling in the 

range of 15 to 17 years, 111 were in the age group of 18 to 44 years, 32 fell in the range of 45 to 59 years and 6 respondents were 
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above the age of 60 years. A detailed distribution of age with respect to gender and other demographic details is given in Table 1. 

77 (49.36%) respondents were vaccinated with at least single dose of vaccine, while 79 (50.64%) were not vaccinated at all. 

A slight rise in infection was reported in the Month of Nov 2022. However, most of the respondents got infected between March 

2021 to June 2021, with maximum infection in the month of April (71 cases reported). This corresponded to the sharp rise in the 

peak of Covid-19 infections in India during the second wave. The frequency of infection reported by the respondents, between the 

months of July 2020 to Aug 2021, is given in [Fig 3]. The infection curve was compared the curve recorded in the country during 

that period [Fig 4].  

80 (51%) out of 156 respondents experienced mild symptoms, 65 (42%) had moderate symptoms and only 11 (7%) respondents 

suffered severe illness. 132 (85%) individuals did not need any hospitalization Table 2.  

It was observed that at least one member in the families of 123 (79%) respondents were also affected. The most common symptoms 

observed among the affected group was cough, fever, sore throat, chest congestion, running nose, body ache, difficulty in breathing, 

loss of sense of smell or taste and gastrointestinal symptoms [Fig 5]. 94 (60.3 %) respondents reported that they did not visit any 

hospital at all. However, many of them did consult a doctor on phone. 50% (78) of the respondents reported that they took medicines 

without consulting a physician during the initial period of infection, 54 (34.6%) self-medicated in the first week of infection but 

had to consult the doctor later [Fig. 6]. Of 156 respondents, 127 (81.4%) consulted a medical experts at some stage of infection, but 

29 (18.6%) claimed that they did not seek any medical help for their symptoms and treated the symptoms by gaining information 

by observing other patients, reading and hearing from various resources such as internet, social media and television.  

Allopathy was the most common medicine system followed during self-medication. However, some individuals opted for 

alternative medicine or combination medicine for managing the symptoms at home. Most of the respondent who did not consult 

any doctor reported that their symptoms were very mild so they did not need any consultation. Some took advice from neighbors 

and relatives who were recently affected [Fig 7]. 

The most common medicine taken in case of self-medication was Paracetamol (79%), Doxycycline (31%), Azithromycin (41%), 

Ivermectin (20.7%), Hydroxyl-chloroquine(13.8.%).  Zinc, Vit-D, Vit- C were also taken by most of the respondents [Fig. 8]. 

Chi-square test was performed find a correlation between the severity of the symptoms and the vaccination status of the respondents. 

No significant correlation could be established between the degree of severity and the vaccination status of the individuals. This 

could be due to the fact that the respondents had not developed the antigenicity from the vaccine as  they got the infection soon 

after they go vaccinated.  

The study indicates that though there was a sharp increase in Covid-19 cases during our period of study, most of the individuals 

suffered mild symptoms, and could be treated with minimal medical help. People were aware about the resources from here they 

could get help. This falls in line with the fact that about 78.2% of the respondents were graduates or higher in their educational 

qualification. Study also revealed that many individuals feared visiting the hospitals due to the fear of getting infections from 

hospitals. The study clearly indicated that though most of the respondents claimed that they did not require medical help when they 

got the infection, most of them did consult an expert from the medical profession, directly or indirectly for the treatment of 

symptoms. This indicates that the sample population was aware about implications of self-medication. 

Table1: Frequency distribution of the socio-demographic features of respondents who fulfilled the inclusion criterion 

 

Variable Frequency Percentage 

Male 49 31.41% 

Female 107 68.59% 

Age (Yrs) Female Male Total   

15 - 17 4 3 7 4.49% 

18 - 44 80 31 111 71.15% 

45 - 59 19 13 32 20.51% 

60+ 4 2 6 3.85% 

Education 

10th or below 8 5.13% 

12th Pass 26 16.67% 

Graduate 49 31.41% 

Higher education 73 46.79% 

Work Status   

Govt employee 42 26.92% 

Private sector  22 14.10% 

Self employed 16 10.26% 

Retired 3 1.92% 

Students 58 37.18% 

Unemployed 15 9.62% 

Vaccination Status 

Non-Vaccinated 79 50.64% 

Partially/Fully 

Vaccinated 77 49.36% 
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Table 2: Respondent’s' response to Covid- 19 infection 

   
Variables Frequency Percentage 

Degree of Symptoms 

Mild 80 51% 

Moderate 65 42% 

Severe 11 7% 

Family members Affected 

Yes 33 21% 

No 123 79% 

Medication before visiting/consulting a doctor 

Yes 78 50% 

No 78 50% 

Consultation with the Doctor in Hospital 

Never 94 60% 

3 - 7 days after infection 54 35% 

8 - 12 days after infection 6 4% 

After 15 days of infection 2 1% 

Hospitalization Needed     

Yes  24 15% 

No 132 85% 

 

 
Figure 3: Frequency of infection among the respondents 
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Figure 

4: 

COVID cases reported in India between Feb 2020 to Nov. 2021 [27] 

 

Figure 5: Common Covid-19 symptoms reported by the Respondents 

 

 

 

 

 

 

  

Figure 6. Consultation of the respondents 
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Figure 7: Response of the respondents who did not see a doctor 

 

 

 

 

 

 

 

 

 

 

 

Figure 8:  

Medicine taken by individuals during self-medication 

Conclusion:  

The COVID-19 pandemic created a havoc in the world and the entire globe was taken by surprised by this unexpected calamity. 

The world was obviously not prepared for this and suffered a great loss. India was no exception and the experts predicted the being 

the most populous country, India may be very severely affected. India was hit by various waves of infections with different strains 

if the virus. With a proactive approach, India was able to keep the infections and the losses under control. The second wave in the 

2021, was the deadliest of all and costed many lives in India. The Delta virus is the deadliest of all the strains till date. However, 

with increased pace of screening and detection of the infection and massive launch of vaccination drive, helped India overcome the 

disaster and minimise loss. 

David Runciman in his book ‘The Confidence Trap’ was of belief that democratic countries are somewhat bad at avoiding 

emergencies but is excellent at recovering from them. But his observation underscores in case of India as India was able to roll out 

a massive vaccination drive covering millions of its population. India achieved a milestone in its vaccination programme by mid 

October 2021. The case study revealed the behaviour of the infected people. Though there was vaccine hesitancy among the 

population in the initial phase but later on seeing the success of the vaccination drive this was overtaken by the belief that indeed it 

was beneficial to be vaccinated. The government’s assurance by various awareness programmes that the vaccines  produced in India 

was effective as well as safe, coupled with the fact that Indian vaccines were judged to be superior (both in efficacies as well as 

cost) to its foreign counter parts giving an upper hand to the belief that led to vaccine hesitancy. So it can be said that India did a 

great job in order to protect its population against the deadly corona virus though there were some hindrances in tacking the issue 

in the earlier stages. 
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