
Vol 13, Issue 11, 2020
Online - 2455-3891 

Print - 0974-2441

A SYSTEMATIC REVIEW ON ENHANCED TRANSMISSION AND EFFECTS OF SEVERE ACUTE 
RESPIRATORY SYNDROME CORONAVIRUS-2: AN INDIAN SCENARIO

KOTTHAPALLI PRASHANTH1, SUMANA K1*, SHASHANK M PATIL2, RAMITH RAMU2

1Department of Microbiology, School of Life Sciences, JSS Academy of Higher Education and Research, Mysuru, Karnataka, India. 
2Department of Biotechnology and Bioinformatics, School of Life Sciences, JSS Academy of Higher Education and Research, Mysuru, 

Karnataka, India. Email: sumana.k@jssuni.edu.in

Received: 28 July 2020, Revised and Accepted: 28 September 2020

ABSTRACT

The outbreak of severe acute respiratory syndrome coronavirus-2 in Wuhan city of China has taken the entire world to an appalling situation with 
its detrimental effects on the mankind. Due to the facts on epidemiological and clinical features, it has become evident that the virus comprises 
several evolutionary factors that enhance its transmissibility and infection. In the absence of specific treatment options, many of the countries 
have implemented the confinement at varying levels and restrictions to control further infection. In the context, impact of confinement has affected 
different sectors including economy, social life, environment, health, and education, By virtue of the interrelated mechanism of functioning, these 
sectors have been ineffective, which, in turn, has affected the normal human lifestyle. This review emphasizes on such social sectors of India, where 
public life has been facing detrimental effects. It also highlights the facts that are responsible for the enhanced transmission of the virus. The review 
was initiated with a literature search using PubMed, Google Scholar, EMBASE, and Web of Science, where related keywords were used to collect 259 
studies, and 82 of them were finalized based on relevance and information within. It was completed with equal contributions from all the authors in 
terms of preparing the manuscript.
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INTRODUCTION

The outbreak of the novel coronavirus disease-2019 (COVID-19) was 
discovered on December 31, 2019, when China reported few cases 
like pneumonia infection from an unknown origin in Wuhan city of 
Hubei Province [1]. Spreading of the disease was so rapid in China and 
other countries around the world that the World Health Organization 
(WHO) had to declare it as a pandemic by mid-March 2020 [2]. 
The causative coronaviruses are large family viruses affecting both 
avian and mammalian species including humans. These are known 
to cause infection in the respiratory tract, ranging from common 
cold to serious illness, and leading to death. Among these, severe 
acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is a single-
stranded ribonucleotide virus with numerous surface proteins known 
as spikes. Thus, with a crown-like morphology or “corona,” the virus 
has got the term “coronavirus” coined [3]. Being named as SARS-
CoV-2 by the International Committee on Taxonomy of Viruses, the 
virus is the second generation of SARS virus. It belongs to the family 
of β-coronaviruses and affects humans more in comparison with other 
viruses. The virus is highly contagious due to recurring mutations that 
make it more infective than its counterparts [4].

SARS-CoV-2 is a third reported outbreak of major epidemic 
coronaviruses after Middle East respiratory syndrome (MERS-CoV) and 
SARS-CoV-1. SARS-CoV-1 was transmitted from zoonotic origin (bat) to 
the natural host (human) through an intermediate host (civet) during 
2003. In 2012, MERS-CoV was possibly able to mutate in the animal 
reservoirs, where it got transmitted from its natural host (bat) to the 
intermediate host (camel), prior infecting humans [4,5]. Coronaviruses 
are naturally mild and have no serious effects inside the host, only 
severities arise when they mutate sufficiently to affect humans through 
the animal reservoir. Incubation time varies with the viruses, where 
SARS-CoV-1 is reported to multiply in 2–7 days, MERS-CoV in 2–14 
days, and SARS-CoV-2 takes only 2–14 days. The infected subjects 
are believed to transmit the infection before symptoms develop, 

thus causing enhanced infection rates [6,7]. The new estimation of 
the typical SARS-CoV-2 incubation period was 6 days with possible 
asymptomatic transmission. It is reported to be an airborne virus, 
which mainly gets transmitted through exchanging aerosols between 
healthy and infected persons, who show mild pneumonia symptoms. 
The infected person has the potential of contaminating other healthy 
persons with a reproductive ratio (R0) of 2.6. The virus reaches the 
alveolar cells and hijacks the angiotensin-converting enzyme-2 (ACE2) 
receptor, which functions to protect the lung tissue against injury. 
Further, the virus communicates with the receptor using the spike or 
S proteins, and docks with the host cell. Thus, the virus possesses the 
advantage of using the cell as a factory, using the cellular components as 
machinery to invade, replicate, repack, and propagate [7,8].

As July 24, 2020, SARS-CoV-2 cases in India crossed 1.2 million cases 
having a mortality rate of more than 30,000 deaths, with an average of 
500 deaths per day. India’s states have been seriously affected by the 
increasing cases of the pandemic (Fig. 1). The state of Maharashtra tops 
the list with over 12,000 deaths in 0.34 million cases to date [9]. From 
January 31, 2020, to July 24, 2020, exponential growth in the number 
of cases was observed due to an increased incidence pattern where 
the case fatality rate (CFR) was estimated at 2.3%. CFR is referred 
to as the total number of deaths to the total number of active cases. 
But comparing with other countries, the CFR was found to be lesser 
than United States of America (3.53%) and Brazil (3.6%). Most health 
organizations claim that the CFR should be potentially even lower 
because of the number of asymptomatic cases associated with the 
virus [10,11]. If asymptomatic cases occur, they should be considered as 
the reported cases as they may possess the virus in real and may further 
infect the others. It is also reported that some individuals showed 
symptoms that anticipated the existence of COVID-19 [11]. Although 
therapeutic methods such as pharmacotherapy and immunotherapy 
consisting of several drugs and immunotherapeutic agents have been 
deployed, none of them are completely able to inhibit the viral load. In 
addition, the process of vaccine development has also been reported to 
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be interfered continuously by the evolutionary mechanisms possessed 
by the virus [12,13]. The focal point in this paper is to illustrate the 
impacts of SARS-CoV-2 on the Indian environment and community and 
the ways to find to reduce risk factors of the pandemic.

SEARCH STRATEGY AND LITERATURE MANAGEMENT

The review was planned to highlight the impact of the COVID-19 
pandemic on different social sectors of India, including its origin and 
transmission. As it was designed to deliberate on the aspects related 
to health, education, economy, and environment, a systematic search 
was conducted using four major databases. Google Scholar, EMBASE, 
PubMed, and Web of Science were used to identify published studies 
related with details about the effects of pandemic on these social 
sectors. Studies related to enhanced transmission and infection was 
also given equal importance. The objectives of the review were planned 
and were independently written by all the authors. The corresponding 
author was engaged to resolve the conflicting article of interest. For the 
collection of published studies, we used the key-words such as “SARS-
CoV-2,” “COVID-19,” “Viral replication,” “Infection,” “Transmission,” 
“Evolutionary factors,” “Health sector,” “Education,” “Economy,” 
“Environment,” “Industries,” “Society,” and “Social life.” In this manner, 
individual studies were collected and were further screened according 
to relevance to suit the requirement. A total of 259 studies were 
collected and were analyzed for the duplicates and relevant content. 
Finally, only 82 studies were selected that were able to perfectly fit 
into the perspective of the review article. The review was completed 
with equal contributions from all the authors in terms of preparing the 
manuscript.

STRUCTURE OF THE VIRUS AND GENOMIC ORGANIZATION

SARS-CoV-2 has a circular shape of 120 nm diameter, with a viral 
membrane composed of a lipid bilayer that comprises several 
transmembrane proteins. The structure has specific structural proteins 
on the periphery. These include envelope (E), membrane (M), spike 
(S), and nucleocapsid (N) proteins [15]. The core of the virus includes 
a positive-sense, single-and stranded RNA of 26–32 kb size bound to 
few N proteins. Along with these, there are few accessory proteins 
coded by open reading frame (ORF) genes, which aid the process of 
viral replication and stability inside the host. The non-segmented 
RNA comprises 5′-ORF1ab polyprotein and 3’-polyadenylate tail in the 
extremities. The organization of the genome includes 2 untranslated 
regions (UTRs) and is found to be 5’-leader sequence-UTR-replicase-S-
E-M-N-3’-UTR-polyadenylate tail [16,17]. It also includes ORFs variable 
numbers (6–11). Non-structural proteins (nsps) comprise two-third 

part of the viral RNA (about 20 kb), where the rest is distributed among 
accessory and structural proteins. The nsps contain two viral proteases 
including papain-like protease (ppLpro-nsp3) and chymotrypsin-like 
protease (3CLpro-nsp5). With helicase (nsp13), RNA-dependent RNA 
polymerase (RdRp-nsp12), and other proteins, these are involved in 
the biosynthesis of viral proteins [18]. Surface glycoprotein plays a 
significant role in viral entry into the host cell as it binds the receptor 
to the surface. There are two subunits present in S glycoprotein (S1 
and S2), which gives it a fused appearance. The S1 subunit shares 
>70% similarities with those of human and bat SARS-CoV-2 in terms 
of an N-terminal mu-phosphatase signal peptide and a receptor 
binding domain (RBD) [19]. Surface glycoprotein mutations in both 
subunits induce structural alterations that may further contribute to 
antigenicity [20]. Further, metagenomic analysis showed that Malayan 
pangolin SARS-CoV-2-like coronavirus displayed 91.02% and 90.55% 
resemblance at the genomic level to human SARS-CoV-2 and Bat 
coronavirus (Bat CoV), respectively. This showed that pangolin-CoV 
was the most directly linked coronavirus to human SARS-CoV-2 after 
Bat CoV, indicating the possible reservoirs of the virus. This has further 
raised speculations about the actual origin of the virus [21,22].

FACTORS RESPONSIBLE FOR ENHANCED LETHALITY

Homologous recombination
Homologous recombination is believed to be one of the most feasible 
approaches through which the SARS-CoV-2 is reported to mutate by 
acquiring the host molecular machinery. Homologous recombination 
between coronavirus genomes takes place during co-infection in the 
host cell. SARS-CoV-2 utilizes the transcription regulatory sequence 
to process homologous recombination using a mechanism close to a 
template-choice recombination process [17]. The RdRp when anchored 
to the nascent nucleotide chain, the transfer from a donor to an acceptor 
template occurs, where both templates are from numerous closely 
related viruses. The SARS-CoV-2 genome could have experienced a 
common form of homologous recombination during coinfecting an 
intermediate host with a closely associated donor coronavirus [23].

Subtypes
SARS-CoV-2 is reported to have evolved into two main subtypes, 
termed as “S” and “L” subtypes. From a recent evaluation it is evident 
that the “S” type accounts for 30% infection of SARS CoV-2, whereas “L” 
accounts for the rest 70%. Symptoms of “S” subtypes are reported to 
be less severe and less aggressive, and “L” subtype is reported to cause 
more severe and more aggressive symptoms in the host that has been 
infected with [24,25]. The “S” subtype is believed to be originated from 

Fig. 1: State wise coronavirus disease-2019 situation in India [14]
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a potential zoonotic source and has further evolved into “L” subtypes 
of SARS CoV-2. These are categorized as such because of the unique 
single nucleotide polymorphs (SNPs) that exist in the viral genome. A 
study has revealed that 72 of 103 viral strains (70%) exhibited a “CT” 
haplotype (denoted as “L” subtype because of the T28, and 44 SNP 
found in Leucine codon). The other 29 strains (30%) showed a “TC” 
haplotype (denoted as “S” subtype because of the C28, and 144 SNP 
found in Serine codon) [25].

Rate of transmission
The transmission rate of SARS CoV-2 depends on two specific variables, 
reproductive ratio (R0) and series interval (SI). R0 measures the ability 
of the virus to move from one infected person to another, with the 
range between 2 and 4. SI aids in the determination of time taken for 
a successful infection [26]. Several studies conducted on SARS-CoV-1 
suggest that the virus shows the R0 nearly as 3. Researchers also 
highlighted the fact that epidemics with R0>1 could make the imposition 
of quarantine or confinement. Although the R0 value has not yet been 
predicted in case of SARS-CoV-2, the high rates of mortalities reported 
around the world indicate the R0 could be more than 3. The literature 
also suggests that maintenance of 6 feet distance from individuals could 
fairly reduce the transmission, hence the infection rate [27].

Advancements in viral binding
The virus is reported to use S protein as the principal interacting protein 
to adsorb on host cell using receptors present on the cell membrane. 
Subsequently, S protein gets cleaved into S1 and S2 by host cell proteases, 
like trans-membrane protease serine 2 along with lysosomal proteases 
known as cathepsins. Furthermore, human airway trypsin-like 
protease, furin, and trypsin are reported to be involved. S1 subunit binds 
with the surface receptors, whereas S2 is found to mediate the fusion of 
viral and host membrane [28]. S1 has an RBD that recognizes ACE2 as 
its receptor [29]. RBD switches between immune evasion and receptor 
binding. At the binding site, SARS-CoV-2 RBD has is reported to have 
better flexibility than that of SARS-CoV-1, which means SARS-CoV-2 
must resolve the higher instability to bind ACE2 and is more prone to 
human infection than SARS-CoV-1 [30]. Recent protein modeling studies 
suggest the stronger binding affinity of SARS-CoV-2 toward human 
ACE2 receptors [31]. ACE2 is substantially found in type II alveolar 
cells, extra-pulmonary tissues of the heart, lungs, and endothelium of 
the intestine [32]. SARS-CoV-2-ACE2 binding contributes to severe lung 
injury. These features of the emergence of SARS-CoV-2 contribute to its 
increasing prevalence with severe symptoms and mortality rates [33].

Invasion and replication
On the entry through the host respiratory tract, the viral membrane 
fuses with the host cell membrane facilitating the entry of viral RNA 
into the host cell. This phenomenon makes the individual infected 
with the virus while being asymptomatic [34]. The SARS-CoV-2 RNA 
functions as an mRNA template to synthesize the polyprotein replicase 
1a (pp1a) and 1ab (pp1ab). Further, non-structural proteins including 
RdRp, helicase and nsp3, 4, and 6 are produced through proteolytic 
cleavage of pp1a and pp1ab. These nsps account for anchoring the 
replication/transcription complex to endoplasmic reticulum (ER) 
membrane, forming double membrane vesicles [35]. As a result of this 
localization, RdRp and helicase together endeavors to produce sub-
genomic RNAs which, in turn, synthesize structural and accessory in 
the subsequent translation. Once the process gets completed, surface 
proteins S, M, and E gets adhered in ER, from where they get moved to 
the endoplasmic reticulum-Golgi intermediate compartment complex 
(ERGIC). Meanwhile, N proteins connect with the viral RNA in cytoplasm 
to synthesize nucleocapsid. With the completed final virion assembly in 
the ERGIC, mature and processed virions get released through smooth-
wall vesicles by exocytosis [36-38].

ADVANCEMENTS IN MODES OF TRANSMISSION 

Coronaviruses mainly cause enteric or respiratory tract infections. 
When an infected person coughs or sneezes, the air droplets are carried 
up to the distance up to 6 feet and can land on surfaces that people 

touch. In general, the virus gets transferred to any asymptomatic person 
who comes in contact with the infected one. This could be prevented 
by hand washing and surface sterilization. Avoiding close contact with 
infected can relatively reduce transmission [39].

Aerosol transmission
Aerosol transmission can occur when an infected person coughs, 
sneezes, breaths intensely, or talks loudly with a healthy individual. The 
virus is expelled from the body and can form bio-aerosols on interacting 
with the aerosols produced [40]. The particles in a bio-aerosol measure 
up to 0.3–100 μM in diameter. However, the fraction of 1–10 μM in the 
breathable range is of primary concern. Aerosols measure typically 
1–5  mm. They spread out from the source of infection in a space of 
around 1–2 m. The aerosol can travel hundreds or more meters [39]. 
Super emitters are the ones that, when conversing with each other, 
scatter these aerosol particles from one to another within a certain 
distance. Breeding grounds for the infection could be cramped spaces 
or poorly ventilated indoors. A single person in a room can release 
enough aerosolized virus over time. Aerosols are smaller in size so that 
they carry fewer viruses than large droplets. Measures such as wearing 
masks and social distance will help to minimize aerosol transmission 
significantly. Ideally avoiding crowded indoors and rooms with 
circulating ample fresh air with open windows will contribute much 
more [41].

Fomite transmission
Indirectly, the virus can remain on some of the surfaces known as fomite 
surfaces and can spread the virus if an individual touches the surfaces 
either knowingly or unknowingly. For a certain amount of time the 
virus has the potential to be on the surfaces, within which it can still 
infect an individual [42]. For example, the virus can stay active up to 8 h 
on aluminum, latex, and copper. Similarly, cardboard (24 h), plastics, 
stainless steel, cover tops (1–3 day), glass, and wood (5 days) [43]. This 
mode of infection can also be considered as equally dangerous to aerosol 
transmission. In addition, there is also a risk of fecal-oral route. The virus 
also has the potential to transmit from mother to the fetus [40].

IMPACTS ON INDIAN SUBCONTINENT

The pandemic has severely impacted the entire population and economy 
of India and the world. At first, the assumption was that only in China 
would the SARS-CoV-2 pandemic be localized. It later spread through the 
migration of people all over the world. The unexpected economic burden 
caused by SARS-CoV-2 is not only disruptive but also spillover as it causes 
demand and supply disturbances in almost every sphere of human 
activity [44]. In India, the public response to the pandemic and lock-up 
was large and best used to reduce the cases. Communications during 
the pandemic are extremely critical because inadequate communication 
may contribute to a prolonged spread of the disease. Public health 
officials have been resolving these issues since the commencement of 
lockdown. Social connections are essential to human life, but due to the 
rapid spread of the virus and increase in social distancing steps, these 
networks have been seriously affected [45].

Economy
In view of the protective steps and the government’s declaration of a 
national lock-up to control the COVID-19 pandemic, major industrial 
sectors have not been functional since the end of March 2020. A 
country’s industrial economy elevates with imports and exports that 
affect the trade, which, in turn, becomes the pavement for a country’s 
economy [46]. These factors have impacted on different types of 
sectors including aviation, mining, energy, textile manufacturing, 
vehicle manufacturing, hardware, and sports sectors. In addition, 
entertainment, event management, and tourism are the other sectors 
affected under the industrial zone [44]. In general, unavailability 
of workers, engineers, mechanics, and other officials declined the 
industrial output, which, in turn, affected the investment. In addition, 
decrease in the demand for the material also played the role, further 
dismantling the interconnected network between manufacturers and 
the customers [47]. Reduced revenue results in less wages leading to 
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fewer taxes paid and lack of demand for sales. This resulted in the loss 
of employees, further leading to a lack of compensation and economical 
help (health insurance, loans, mutual investments, etc.) [48]. For 
example, in April 2020, India reported 122 million job losses and 
then saw 91 million of these recover by June. Relatively higher labor 
participation and unemployment was seen in the states of Karnataka, 
Haryana, and Bihar whereas lower level of labor participation and 
unemployment rate was seen in states of Delhi, Himachal Pradesh, 
Gujarat, Rajasthan, and Andhra Pradesh. In India, by the month of June 
2020, the unemployment rate was increased to 10.99 from 9.86 [49]. 
The affected categories include small traders and laborers (−91.3%), 
entrepreneurs (−18.2), and salaried employees (−17.8) [50]. Compiling 
household income during the lockdown is expected to begin from 
September or October of this year 2020. The proportion that said 
their income was higher than it was a year earlier in April was 9.6%. 
This dropped in May to 6.1%, and then in June to 4.4%. Employment 
recovery is not at all expressed in expectations about income growth. 
Interestingly, farmers count has been increase in April 2020 (+5.8), 
due to the fact that youth living in cities returned back to the villages to 
practice farming and agriculture [49].

Usually, different companies, societies, and organizations around the 
world nearly perished, shadow the capital markets, subsequently 
global economy [51]. Therefore, investor loss has affected turnaround 
plans, policy, and business proposals. Investment in the pharmaceutical 
industry was expected to increase in the time of pandemic [52]. However, 
the nature of the transmission and elevated risk factors has surely hit 
the pharmaceutical industry as well, reducing the export of medicines 
related with non-COVID diseases and disorders. This has also impacted 
on the manufacturing and supply of standard medical equipment needed 
for both COVID and non-COVID patients [53,54]. Countries have shut 
down national borders putting sudden halt to international commerce 
and trade. Hardware sectors have been relying on foreign countries since 
decades and have nearly perished due to lack of manufacturing units 
and production. As per the Society of Indian Automobile Manufacturers 
Society’s survey, overall auto sales fell by 60% in March as the pandemic 
escalated. Ministry of Micro, Small, and Medium Enterprises have faced 
huge losses in the economic crisis. The same has resulted in case of non-
banking financial companies, and the agri-sector. Being a major exporter 
of agricultural products, the confinement affected Indian farmers, thus 
reducing the crop output [55].

An overall effect on the goods produced by the establishments was 
found during the month of April 2020. The world economic market 
experienced a drastic change with constant share markets crashes. As a 
result, financial losses have triggered the economic crisis, with possible 
fall of 13.0–32.0% global trades and reducing global gross domestic 
product by 2.0% [56]. In the same month, the industrial output index 
for the mining, manufacturing, and energy sectors was 78.3%, 45.1%, 
and 12.6%, respectively. According to the use-based classification, 
implications found out to be 92.3% (primary goods), 7.7% (capital 
goods), 42% (intermediate goods), and 21.7% (infrastructure/
construction goods). In addition, the consumer durables and consumer 
non-sustainable indices are 5.5% and 89.4%, respectively. The 
weight response rate is compiled at 87% as per the April 2020 rapid 
estimate [57]. However, these facts could escalate in the time of un-lock 
situation, and they may drive the country’s economy to its old glory.

Social life
In view of the lockdown and present pandemic situation, most of the 
economically weaker communities are dependent on daily wages 
and pose for migration to various places. As a result of confinement, 
unknowingly they returned to their natives with the risk of getting 
infected. It has become evident that the world is facing huge 
repercussions including the human cost of the pandemic, the loss of 
loved ones, the emotional devastation, and the physical pain of the 
outbreak. Furthermore, the situation of confinement could result in 
isolation maximally among children and adolescents [58]. The unknown 
future influences people’s endurance, stressing them to a point beyond 

imagination. Effects of confinement on individual life are diverse, as 
they include a sense of fear as well as stress, anxiety, and other mental 
illnesses. Fear and anxiety over an illness can be debilitating in adults and 
children and can trigger intense emotions [59]. In addition, case studies 
conducted on people have reported that increased isolation could 
trigger psychological aberrations, some of them were even reported 
the occurrence of diseases such as Alzheimer’s and dementia  [60]. 
Increased work pressure on medical staff could trigger the outburst 
of stress and emotions which disturb a person’s mental health for 
longer period [58]. Social works, psychiatrists, and psychologists have 
reported that many of their patients showed negative emotions such 
as depression, indignation, and suicidal thoughts [59,61]. With the 
lack of physical activity, mental health also gradually fades, and may 
even permanently affect the person. Therefore, it is evident that strict 
confinements for longer durations could damage the mental health. To 
avoid this, confinements with few restrictions could be implemented, 
aiming for the secured lifestyle.

Environment
Attempts to limit the COVID-19 transmission by restricting vehicle 
movements have had an excellent impact on the climate. Waste 
emissions from industries have reduced to a large degree due to the 
non-functioning factories. Reduced number of vehicles on the street has 
resulted in almost zero greenhouse gas emissions and harmful small 
suspended particles to the atmosphere [62,63]. For example, a study 
evaluated the concentrations of particulate matter (PM) and other gases 
such as carbon monoxide (CO) and nitrogen dioxide (NO2) before and 
after lockdown in New Delhi. Later, it was revealed that PM10 and PM2.5 
concentrations reduced by 50% compared to pre-lockdown conditions. 
Similarly, pollutants such as CO (35% reduction) and NO2 (52.68% 
reduction) have also been decreased. The study also reported 40%–
50% recovery in air quality just after 4 days of lockdown initiation. The 
national air quality index has observed with 31%–54% reduction around 
the New Delhi [64]. Due to the lower power demand in manufacturing, 
use of fossil fuels has been drastically reduced, leaving the ecosystems 
under tremendous improvements. The amount of pollution in tourist 
sites has been reduced to a large extent. Aerosol is one of the major 
contaminants listed by the national and international agencies linked to 
mortality and morbidity. There was a disparity in aerosol level during 
lockdown in India which was at its lowest level [65].

A study has reported effects of meteorological factors on COVID-19. In 
this study, it was revealed that temperature and moisture have no effect 
on virus transmission and only the government restrictions would be 
able to control it. In addition, steep decreasing in aerosol concentration 
and PM10, PM2.5, and nitrogen monoxide (NO) were reported in major 
cities of India, including Kolkata, Mumbai, Chennai, Ahmedabad, and 
Hyderabad. The findings suggest the novel coronavirus is treated as a 
hidden blessing [66]. Furthermore, there is a dramatic change in the 
quality of water and increase in the number of Indian rivers such as 
Ganges, Cauvery, and Yamuna. Due to a lack of industrial affluents to river 
water and a lockdown scenario in a pandemic situation, the dissolved 
oxygen (DO) level in the ganga river is above 8 ppm and the biological 
oxygen demand is below 3 ppm, which was around 6.5 ppm and 4 ppm 
in 2019. Alongside DO, pH, and ammonia levels have also come below 
the critical limit [67]. Although economic impact on industries has put 
a large economic burden, the confinement appears to put beneficial 
effect that allowed the nature to flourish. The confinement situation 
was inevitable yet it has shown us the path to a clean and healthier 
environment.

Health
The advent of SARS-Cov-2 and its subsequent spread has overshadowed 
all the alerts and has caused an emerging global and economic crisis 
in public health. In the absence of specific treatment options, only 
non-pharmaceutical interventions in the medical and public health 
community could focus on to reduce COVID-19 burden [68,69]. Such 
initiatives are aimed at preventing disease transmission locally and 
internationally, by banning public gatherings, imposing stay-at-
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home restrictions, closing school and college, ceasing non-essential 
businesses, imposing face mask usage regulations, creating awareness 
about home and hospitalized quarantine, and creating confinement 
zones [70].

India has 25,778 government hospitals and 122 railway hospitals 
with average of 7.1 lakh beds. There are more than 8000 ventilators in 
government hospitals and 30,000 in private hospitals that can contribute 
in fighting the disease. In a developing and populous nation like India, 
the existing health-care system has been affected with accessibility and 
affordability challenges. The pandemic will more likely to overwhelm 
the medical personnel already overburdened. Medical staff is directly 
bearing the onslaught of the disease and is under tremendous physical 
and mental stress [71,72]. Health and social systems across the globe 
have been struggling to cope since the emergence of the pandemic. 
Civilians need to coopertate with them understanding mammoth 
efforts taken by the personnel. Taking an oath to support the medical 
staff by civilians has been implemented according to the public health 
guidelines. Thus, combating COVID-19 with this approach could be a 
great step. The present situation is already impacting humanitarian, 
fragile, and under-developed country contexts with health-care systems 
having diminishing scope. Report from the WHO depicts that one in ten 
health workers is getting infected with the COVID-19. Thus, population 
needs to work comprehensively to flatten the curve of transmission as 
per the initiatives given by the WHO [73].

Despite an inevitable worldwide lockout, there tends to be a much 
stronger dependence on pharmacists as the first point of contact to 
satisfy the health-care needs of the nation [70,74]. Hospitals around the 
globe are one of the only areas where public service is held available 
even during the tight lockdowns. Local pharmacists and their staff 
have become a critical health-care resource throughout the outbreak; 
they stay at the center of public safety by representing their customers 
as primary access points [75]. Like every other sector, the Indian 
pharmaceutical industry has experienced tremendous transition over 
the past decade. The role of the medical advisor is also becoming 
increasingly important, due to the emerging medical science and the 
competitive environment. With changes in regulatory laws, safety 
monitoring, and the concept of medical liaisons in India, the function of 
the medical consultant is continuously changing. It is likely to continue 
to develop in important areas such as health economics, public and 
private collaborations, and strategic planning in the coming years [76].

Education
Most of the nations have agreed to shut down educational institutions 
such as schools, colleges, and universities due to the ominous infective 
nature of the pandemic. The crisis encapsulates the policymaker’s 
conundrum between shutting down schools, colleges, and maintaining 
them open. Several families in different countries have been 
experiencing the colossal amount of short-term chaos: Schooling in 
home environment is a daunting task in terms cost, social life, and 
learning of the children [77,78]. However, it is a laudable approach 
that the Government of India introduced several e-learning platforms 
for school children (Classes 1–12) such as “Diksha” and “e-Pathshala” 
applications that comprise audios, videos, and textbooks uploaded 
by teachers. These applications are designed under the guidance 
of Central Board of Secondary Education and National Council of 
Educational Research and Training and can also be used offline. In 
addition, National Repository of Open Educational Resources is web 
portal that provides resources to both teachers and students in terms 
of text, interactive models, a host of science, technology, engineering, 
and mathematics based games, and other audio-visual content. Further, 
e-platforms called “Swayam” and “e-PG Pathshala” have been designed 
to help students in classes 9–12, under graduates, and postgraduates. 
The portal comprises the contents related to law and management, 
humanities and social sciences, and engineering. Furthermore, 32 free 
direct-to-home channels with educational content have been launched 
under the scheme of “Swayam Prabha.” These channels are available 
in all types of set-top boxes and antenna, which comprise the similar 

content as “Swayam” and “e-PG Pathshala.” Moreover, teachers and 
evaluators have been using social media and interaction applications 
such as WhatsApp, YouTube live, Zoom app, Skype, Google Meet, Team 
Link, and Google classroom. Among them, Zoom app (34.2%) has been 
widely used for online classes, whereas WhatsApp has been used for 
content sharing (39.4%) and online evaluation (40.5%). With the 
teaching has moved to online platform, on an untried and unparalleled 
scale. Student evaluations also shifted to online, with a lot of trial and 
errors, creating confusion for everyone [79].

The aim is to continue the home education in the expectation that 
children should not miss too much of the activities. In addition, college 
education is also under dilemma whether to conduct examinations or 
to grade the students without it. Despite mammoth efforts to improve 
digital learning, there have been several problems associated with 
students. In a study conducted in a state of West Bengal, more than 
70% of the students were involved in e-learning through different 
platforms, about 32.4% of students living in rural and remote areas 
have been facing problems with internet connectivity. As a result, about 
one-third of the students (36.2%) did not know about the University 
Grants Commission committee report regarding academic spheres, 
which happens to be one of the principal educational reports in 
India [79]. The global lockdown of educational institutions is expected 
to cause significant disturbances in learning for students; teaching for 
the staff; conducting examinations and evaluations; and the cancelation 
of public qualification assessments or their replacement by an inferior 
methods  [80,81]. For example, 54.3% of the students reported that 
they were not spending more time in learning due to the confinement 
and 11.6% of them reported that half of the syllabus has not been 
covered. Most of the students (42%) admitted that they were suffering 
from anxiety, stress, and depression. Practical sessions for students 
have been cancelled, which certainly affects the understanding of the 
concepts by children. Families are fundamental to education and are 
generally believed to contribute substantially in a child’s learning. 
About 76.7% of students believed the pandemic have ruined their 
education and around 75.9% reported that the pandemic would nearly 
cause their educational discontinuation [79]. Considering these facts 
one can denote that, despite the substantial efforts of the government, 
economic burden prevails on Indian families that cannot afford digital 
education for their children, therefore, with suboptimal results from 
online platform of education, it is nearly impossible to give effective 
education, without opening educational institutions [82].

CONCLUSION

SARS-CoV-2 has already been proved to be a global threat affecting 
different sectors of society. In a populous country like India, the 
enhanced transmission due to recurring mutations in the viral 
genome could have triggered millions of deaths. However, one should 
applaud the decision taken by the Government of India to implement 
the confinement, despite the losses to the national economy. The 
Indian scenario depicts the role of lockdown both as beneficial and 
detrimental to these sectors. Although tremendous loss has happened 
to education and economic sectors, recovery has been observed in 
recent days. In the vista, pressure has been increasing on health sector 
since the beginning to reduce the burden. In support of this, many 
of the studies have reported the null effect of temperature and other 
meteorological effects on COVID-19, which were the most expected 
relaxations in India. Furthermore, these studies have reported the 
importance of Government restriction, referring to the beneficial 
effects observed in coastal states Kerala and Maharashtra with no 
such effects from meteorological factors. With this under concern, it 
is suggestible that COVID-19 can be fought in either ways including 
the therapeutic approach or the social confinement, till the specific 
treatment or vaccine available.
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