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ABSTRACT The global pandemic COVID-19 has turned into a serious transmissible disease from human to human
within a short period. India being a developing nation with second largest populated country of the world that
houses about 17.7 percent of the world population, is expected to suffer from the adverse impacts of COVID-19
much higher than the developed nations with low population size and density. The present study indicates that only
0.012 percent of India’s population was infected by May 30, 2020, which was quite lower than the expected one.
The percentage of lethality rate was also low in India in comparison to the developed nations. It was anticipated
in the beginning that the COVID-19 will be weakened with rising temperature in the summer or in the warm
climate.  In India, the COVID-19 spread was noticed all over the country from warm (southern) to cold regions
(northern), and no relationship was observed between the warm climate and the low occurrence of COVID-19.  The
study discusses various strategies as taken up by the Government of India to reduce the risks  and the adverse
impacts of the pandemic.

INTRODUCTION

Worldwide, the year 2020 has become the
year of coping with SARS-CoV-2/Novel Coro-
navirus-19 (COVID-19), which has declared as
a global pandemic by the World Health Organi-
zation (Sohrabi et al. 2020). It is a highly trans-
mittable disease from human to human through
respiratory secretions, aerosols, and physical
contacting of contaminated environmental sur-
faces (Del Rio and Malani 2020; Soetikno et al.
2020). The planet earth had suffered from in-
fectious diseases in the past like the influenza
in 1918, which spread across the world within 6
months and killed tens of millions of people
(Patterson and Pyle 1991). However, the world
has seldom suffered from the pandemic like
COVID-19 in the era when the medical science
has accomplished high standards and ad-
vanced technologies. In comparison to past, at
present the world has connected well and reach-
ing from one corner to other is quite easy and
fast, which subsequently makes COVID-19 to
spread fast.

In view of enhancing the capacity of na-
tions to reduce risks and adverse impacts of

pandemics the Sendai Framework for Disaster
Risk Reduction, which was adopted at the Third
UN World Conference in Sendai, Japan, on
March 18, 2015, has categorized pandemics as
a biological hazard (UNDRR 2015). According-
ly, the governments across the world, includ-
ing India, have been dealing with pandemics
under the domain of disaster risk reduction and
management (IFRC 2020; UNDRR 2020). None-
theless, there are many factors, including pros-
perity, poverty and other inequalities across
the countries determine the impacts of a disas-
ter (Fothergill and Peek 2004; Kala 2014). It is
hypothesized that the developed countries
would be less affected by any disaster in com-
parison to developing countries. Besides, COV-
ID-19 being a contagious disease, the popula-
tion density, size and age structure of the re-
spective countries may also determine the se-
verity of consequences.

India being a developing nation with sec-
ond largest populated country of the world,
the adverse impacts of COVID-19 spread hence
are expected to be quite high here in scale and
intensity in comparison to developed nations
with low population size and density. The world
has the close eyes on India, as it houses about
17.7% of the world population (Gupta et al.
2020). However, the scale and severity of ad-
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verse impacts of any disaster can be diminished
and managed depending on the disaster man-
agement skills, policies, and governance of the
concerned countries (Berke et al. 2012; Zaré
and Afrouz 2012; Kala 2015). The present study,
therefore, attempts to understand and analyse
the strategies of India to deal with the most
uncertain and devastating pandemic of this
century. The COVID-19 pandemic is the most
unpredictable and devastating because there
is yet no vaccine and standard medicine for its
treatment. There were also uncertainties of
COVID-19 spread with respect to climatic con-
ditions, as in the beginning it was anticipated
that the COVID-19 may not survive well in the
warm climatic conditions (Sajadi et al. 2020).
India has a range of climatic conditions from
warm tropical climate to the alpine region in the
Himalayas. Therefore, India is one of the best
countries  to study and understand the rela-
tionship of COVID-19 spread with the climate,
if there is any such relationship exists.

METHODOLOGY

An extensive literature survey was carried
out for compilation of information on various
aspects of COVID-19, including its origin,
spread, medication and management of such a
highly infectious disease. The literature
searched from different sources includes sci-
entific journals, technical reports, websites,
newspaper reports, magazines, and online da-
tabases. The Situation Reports on COVID-19
of the World Health Organization, information
on the My GOV web site of the Government of
India, and different Orders and Guidelines is-
sued by the National Disaster Management
Authority, Ministry of Home Affairs, Ministry
of Health and Family Welfare, and the Ministry
of Ayush of the Government of India were com-
piled, studied and analysed thoroughly. The
different Acts, Legislations, Schemes and in-
ternational conventions related to the epidem-
ics and disaster management within India and
abroad were also studied.

The spread and lethality rate of this highly
infectious disease were calculated. Its spread
was determined based on the number of con-
firmed cases reported within the country, which
was further compared with the total human

population of the respective countries. The le-
thality rate (or the fatality rate) was calculated
based on the number of deaths divided by the
total number of confirmed COVID-19 cases mul-
tiplied by hundred. The recovery rate was cal-
culated based on the total number of recov-
ered patients divided by the total number of
confirmed cases of COVID-19 multiplied by
hundred.

RESULTS  AND  DISCUSSION

The Origin and Spread of Pandemic

Severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) as named by Coronavi-
rus Study Group and COVID-19 by the World
Health Organization was broken out first in the
Wuhan city of China during second week of
December 2019 (Guo et al. 2020). There are still
uncertainties on the natural host of COVID-19
as one group of researcher suspects bats (Guo
et al. 2020) whereas others suspect pangolins,
as well (Zhang et al. 2020a). But there is no
uncertainty on the severe spread of this dis-
ease infecting humans throughout the world,
at present. By 1st March 2020, a total of 79,968
confirmed cases of COVID-19 with 2873 deaths
were  reported within China (WHO 2020a). It
extended quite fast all across the countries, and
as on April 1st 2020, the World Health Organiza-
tion reported a total of 823626 cases of COVID-
19 with the death toll of 40598 confirmed cases.
Within a month on 1st May 2020, the COVID-19
confirmed cases increased to 3145407 with
221823 confirmed death tolls across 214 coun-
tries (WHO 2020a). By May 30, 2020, there were
5817385 confirmed cases of COVID-19, with
362705 deaths (WHO 2020a).

In India, the first case of COVID-19 was re-
ported on January 30, 2020 in the southern state
of Kerala when a student returned home from
Wuhan was tested positive (Chandar, 2020).
The first case of COVID-19 death, a 76-year-
old person who returned from Saudi Arabia,
was reported on 12th March 2020 from Bengalu-
ru (Dwarakanath 2020) indicates that first hu-
man casualty took 42 days from the entry of
COVID-19 in India. As on April 1st 2020, the
Government of India reported a total of 35364
confirmed cases of COVID-19, which include
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1152 deaths and 9064 cases of discharged from
various hospitals on account of their recovery
(My Gov. 2020a). Within two months by May
30, 2020, the number of confirmed cases in In-
dia had surged to 173763 (4.9 times higher than
1st of April), which included 4971 deaths and
82369 cases of discharged from the hospitals
(My Gov. 2020a). Though, COVID-19 had
spread all across the country, as per its conta-
gious nature it had relatively high number of
confirmed cases in the concentrated pockets
within the States and Union Territories. The
highest number of confirmed cases was report-
ed in Maharashtra (62228), followed by Tamil
Nadu (20246), Delhi (17386), and Gujarat (15934)
by May 30, 2020.

Management of COVID-19 in India

Acts, Legislations, Policy and Government
Interventions

In view of dealing with the dangerous epi-
demic diseases, historically, there is an Act in
India, which is named as Epidemic Diseases
Act, 1897. The section 2 of this Act empowers
the Government of India to take extraordinary
steps in order to prevent the outbreak and
spread of dangerous diseases (Epidemic Dis-
eases Act 1897). Besides, India has enacted the
Disaster Management Act (DM Act) in 2005 in
order to deal with any catastrophe or calamity
in any area, arising from natural or manmade
causes, which results in substantial loss of life
or human suffering (DM Act 2005). In view of
minimum loss of life, livelihood and property,
the DM Act confirms to execute the proactive
practices such as prevention, mitigation and
preparedness along with the strategies after the
disaster such as relief, rescue, recovery, reha-
bilitation and reconstruction. For the effective
execution of the DM Act, and the further man-
agement of disaster, a three tier system is on
place, which includes the National Disaster
Management Authority (NDMA), State Disas-
ter Management Authority and the District Di-
saster Management Authority. The NDMA is
chaired by the Prime Minister and it is an apex
body to lay down policies, plans and guide-
lines for management of disaster (DM Act
2005). Accordingly, the NDMA has made a na-

tional policy on disaster management in 2009
(National Policy on Disaster Management
2009).

In order to deal with and mitigate the im-
pacts of present worldwide disaster in the form
of COVID-19 pandemic, the Government of In-
dia issued an order on 24th March 2020 to im-
pose lockdown in the entire country for 21 days
with effect from 25 March 2020 while exercising
its power under the DM Act, 2005 (MHA Order
2020a). Accordingly, the guidelines were issued
on the same day for containment of COVID-19.
With some necessary exceptions, all the cen-
tral, state and union territory offices, commer-
cial, private and industrial establishments, hos-
pitality and transport services, education insti-
tutions and places of worship were closed
down in all parts of the country. The hospitals
and related medical establishments were direct-
ed to remain functional during the period of
lockdown to deal with COVID-19 pandemic
(MHA Guidelines 2020). On 24 March 2020, in a
separate order the NDMA issued directions to
all the state and central government establish-
ments for taking necessary measures for en-
suring social distancing so as to prevent the
spread of COVID-19 (NDMA Order 2020). There-
after, a series of instructions and guidelines
were issued time to time by the Government of
India to fight against the COVID-19 (Circulars
for COVID-19 2020). However, the initiatives to
combat with COVID-19 was started much earli-
er on January 18th, 2020 when the Government
of India commenced thermal screening of pas-
sengers, especially coming to India from China
and Hong Kong. Anticipating the severity of
COVID-19 pandemic, on March 25, 2020, the
first phase of Census 2021 and or updation of
National Population Register were declared to
be postponed until further orders.

On 29th March 2020, the Government of In-
dia constituted 11 empowered groups of offic-
ers to identify problem areas and provide ef-
fective solutions. Suddenly within a week of
first phase of lockdown, movements of a large
number of migrants were noticed in different
parts of the country. The majority of these mi-
grants belonged to the most marginalized sec-
tions of the society who mainly depended on
daily wages for their living. Many migrants had
marooned at state and district borders due to



44 CHANDRA PRAKASH KALA

Ethno Med, 14(1-2): 41-57 (2020)

lockdown (Abi-Habib and Yasir 2020). To deal
with this problem of migrants, the Government
of India issued directives to the State and
Union Territory governments and authorities
to take necessary actions and measures, which
include to provide temporary shelters and food
to the needy people. Further the employers were
directed to pay the wages of their employees at
their work place and the landlords were sug-
gested not to take one month rent from the la-
bours. On 2nd April, 2020, the Government of
India issued a press note against the people
spreading fake news on COVID-19 and subse-
quent panic in the migrants and society (Circulars
for COVID-19 2020).

The lockdown period that was in the first
phase imposed for 21 days with effect from 25
March 2020 was extended to 3rd May 2020 in
the second phase and further upto 17 May 2020
in third phase by NDMA. Accordingly, new
guidelines were issued on 1st May 2020 that
were in effect from 4th May 2020 for next 2 weeks.
The districts all across the country were cate-
gorized into 3 zones viz., red, orange and green
based on their risk profile. The district, where
there was no report of any confirmed case of
COVID-19 in past 21 days or there was no case
of COVID-19 till date was categorized as green
zone. The districts, which have considerable
active number of COVID-19 cases, doubling
number of confirmed cases, and based on ex-
tent of testing and feedback from the Ministry
of Health and Family Welfare, Government of
India, were defined as red zone. The district,
which did not fall any of these two important
categories was placed in the orange zone (My
Gov. 2020b; India Today 2020).

Accordingly, a total of 733 districts were
positioned into these 3 zones, of which 130 were
placed in red zone, 284 in orange zone and 319
in green zone by May 1st, 2020 (India Today
2020). Depending on the red and orange zones,
the containment areas were defined and inten-
sive surveillance mechanism were enforced,
which include to ensure that every resident
must be covered under an app called as Aro-
gya Setu. This app was developed by the Min-
istry of Electronics and Information Technolo-
gy, Government of India to provide essential
services to the people and proactively reach-
ing out and updating the users regarding risks,

and relevant advisories related to the contain-
ment of COVID-19 pandemic in the country
(Arogya Setu App 2020). Besides, the new
guidelines ensured to institutional and home
quarantine of individuals, testing of cases hav-
ing signs of COVID-19, and counselling of peo-
ple. In orange zones, inter district and intra dis-
trict plying of buses were not permitted and
four wheeler vehicle was permitted with 2 pas-
sengers only. In green zones, most of the activ-
ities were permitted (My Gov. 2020b). The sta-
tus of various zones was revised based on the
available information.

As a precautionary measure, the Ministry
of Health and Family Welfare, Government of
India issued the revised guidelines on May 10,
2020 for home isolation of very mild or pre-
symptomatic COVID-19 cases. Besides the
strict guidelines to patients, the caregivers were
also advised to wear triple layer medical masks
and disposable gloves, avoid touching own
face, practice hand hygiene, avoid direct con-
tact with body fluid of the patient, and self-
monitor their own health including temperature
(MoHFW 2020a). The patients kept in home
isolation were discharged after 17 days of on-
set of COVID-19 symptoms such as fever, tired-
ness, and dry cough and sometime pains, na-
sal congestion, runny nose, sore throat or diar-
rhoea. There were psychological and emotion-
al issues associated with the pandemic hence
counselling was arranged for people suffering
from such disorders.

The Government of India gradually began
to take initiative for normalizing the situation
even before the end of 3rd phase of lockdown.
Besides making some government and private
institutions functional with restrictions in 3rd

phase of lockdown, a limited railway services
were made operational from May 12, 2020 on-
wards. In view of restoring economic growth
and making the country self-reliant, the Prime
Minister of India announced a package of 20
lakh crores that was about 10 percent of the
Gross Domestic Products (Financial Express
2020). Accordingly, the Government of India an-
nounced 16 measures on May 13, 2020, of which
6 were related to micro, small and medium enter-
prises under the Prime Minister’s Atmanirbhar
Bharat Abhiyan (Self-reliant India Mission), a
plan for post-pandemic financial package.
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Despite imposition of lockdown till May 17,
2020, the confirmed cases of COVID-19 contin-
ued to be reported in various parts of the coun-
try. Therefore, the fourth phase of lockdown
was imposed for 14 days. Accordingly, the lock-
down was extended upto May 31, 2020 by
NDMA (MHA Order 2020b).  Many activities
remained prohibited, which include domestic
and international air travel, metro services, ho-
tel and hospitality services, and large gather-
ings to any religious, academic, social, cultural
and political functions. Except in the contain-
ment areas, some of the activities were allowed
provided that the concerned States and Union
Territories mutually agreed on such activities,
which include movement of interstate passen-
ger’s vehicles. As delineated earlier, within red
and orange zones the district authorities were
asked to demarcate the containment and buffer
zones so that the necessary restrictions may
be extended or essential activities may be al-
lowed in such areas (MHA Order 2020b). Being
vulnerable, persons above 65 years and below
10 years of age were advised to stay at home
apart from the pregnant women and persons
with co-morbidities. Besides, the States were
authorized to impose more restrictions, if re-
quired and necessary as per assessment, for
the welfare of the people.

After 66 days of lockdown in the country,
the Government of India initiated to unlock the
lockdown in phases from June 1st, 2020. Ac-
cordingly, the first set of guidelines for phased
re-opening of areas with unlock-one was is-
sued by the Ministry of Home Affairs as per
the directives of the NDMA by May 30, 2020
(MHA Order 2020c). The guidelines were cate-
gorized into three phases. In first phase, from
June 8, 2020 the religious places, hotels, res-
taurant, hospitality services, and shopping
malls will be allowed to open. In second phase
(date yet to be decided), after consulting the
concerned States and Union Territories the
educational institutions will be opened, and in
the final or third phase, international air travel,
metro rails, and any other places which invite
large congregations will be allowed to open.
Further, the guidelines proclaim that the lock-
down will continue till June 30, 2020 in the con-
tainment zones, which will be identified by the
concerned district authorities. Besides, the

buffer zones may be identified around the con-
tainment zones to take necessary precautions
(MHA Order 2020c).

While fighting with COVID-19, in the be-
ginning, the Bhilwara model was remained in
limelight in India. Bhilwara is a town and the
headquarter of Bhilwara district, which is lo-
cated in Mewar region of Rajasthan in India
and is well-known for textile industry. It was
seen as a major hotspot of COVID-19 during 3rd

week of March when even doctors and other
medical staff were tested positive by 19th March
2020 (Manish 2020). The State Government then
chalked out a well-defined plan, which includ-
ed 6 major steps such as complete isolation of
district (sealing of its border with other dis-
tricts), mapping of COVID-19 hotspots, aggres-
sive door-to-door screening, contact tracing,
increase in quarantine and isolation wards, and
establishing a monitoring mechanism for the
people living in far flung rural areas. Accord-
ingly, no movement sectors were identified, traf-
fic was stopped and daily disinfection was car-
ried out, besides delivering essential food items
and medicines to the doorstep of the people in
need of such services (Vij-Aurora 2020). The
number of infected cases reached 27 in Bhil-
wara by March 30, 2020. The situation was large-
ly remained under control after execution of this
plan (Manish 2020), and a total of 43 persons
were tested positive in the district, of which 2
were died and 38 were recovered. Subsequent-
ly, Bhilwara was declared as an orange zone
and ban on most of the activities was lifted by
May 14, 2020 (Khan 2020).

Since the COVID-19 has spread all across
the neighbouring countries of India, the Gov-
ernment of India initiated discussions with the
South Asian Association for Regional Cooper-
ation (SAARC) countries to work collectively
to fight against the spread of the pandemic in
the region. In this regard, on March 15, 2020
the SAARC leaders held a video conference to
take necessary measures to contain the spread
of COVID-19 in the region (Djalante et al., 2020;
SAARC 2020). India advocated for the creation
of a COVID-19 Emergency Fund, which is sup-
posed  to be generated and sustained by the
voluntary contributions from Member States
namely Afghanistan, Bhutan, Bangladesh, Ne-
pal, India, Pakistan, Maldives, and Sri Lanka.
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Use of Medicines

Since there was no vaccine and none of the
acceptable medicine was yet discovered for
treatment of COVID-19, there were reports on
studying the existing antiviral, antibiotic, anti-
retroviral and anti-malarial medicines to treat
and prevent COVID-19. One of the antimalarial
drugs called as hydroxychloroquine was antic-
ipated as possible medicine to treat COVID-19
hence the president of USA requested India to
procure this medicine when COVID-19 cases
suddenly began to shoot up in America during
1st week of March 2020 (Chaudhury 2020). The
caregivers at hospitals in India and the close
contacts of patients suffering from COVID-19
were advised to take hydroxychloroquine pro-
phylaxis (MoHFW, 2020a). Plasma therapy, in
which the blood-component plasma of a cured
coronavirus patient is injected into a COVID-
19 patient, was also seen a possible solution to
treat COVID-19. However, this method of treat-
ment was also in the trial  stage and the same
had intimated by the Government of India that
if it was not administered properly it might lead
to life threatening complications (Hindustan
Times 2020a). It was anticipated that the anti-
bodies of a donor recovered from COVID-19
may work well in the patient of the same local-
ity, as the donor might have developed locali-
ty-specific resistance for the COVID-19 (Jawha-
ra 2020). During the end of the March 2020, one
of the drugs called remdesivir, which was de-
veloped basically for treatment of Ebola fever
caused by a virus, was brought into limelight
as a possible medicine to treat corona by Na-
tional Institute of Allergy and Infectious Dis-
eases (NIAID 2020).

Traditionally, people in India use gargling
of salt mixed hot water couple of times in a day
to treat common cold, cough, throat-ache and
throat related disorders. The same practice has
been advised as a preventive measure from
COVID-19. COVID-19 is known to remain in
mouth, throat and nose for a few days (3-5 days)
in the beginning. Therefore, drinking hot water
or inhaling hot water vapours for 3 to 4 times in
a day was also suggested, considering that it
can drain the virus into the stomach where it
may be neutralized due to presence of acid in
gastric juices (True 2020). Adopting preven-

tive measures, which boost human immunity,
may help to fight against the infectious diseas-
es, including COVID-19. The regular yoga prac-
tice, which is an old tradition in India, is also
known to strengthen the human immunity sys-
tem, reduces stress and improves antioxidant
levels of the body (Lim and Cheong 2015). Be-
sides, yoga helps to maintain the healthy res-
piratory system, which is a cause of concern as
this system is most vulnerable, highly infected
and finally damaged by the COVID-19. One of
the oldest therapeutic knowledge systems in
India, the Ayurveda, has evolved on the bases
of preventive care focussing the philosophy
of adopting daily and seasonal regimes for
maintaining healthy life (Ministry of Ayush
2020). The hot drink or decoction of some me-
dicinal plants, including Indian basil (Ocimum
sanctum) and ginger (Zingiber officinale) was
also recommended to fight against the infec-
tions in the respiratory systems (Kala 2005;
Ministry of Ayush 2020). The use of giloy (Ti-
nospora cordifolia) and amla (Phyllanthus
emblica) was also recommended to uphold im-
munity. Eating half spoon of Chawanprash (a
general tonic made up of plants) once in the
morning was recommended to increase the im-
munity. The Unani System of Medicine does
prescribe the use of plants such as Rheum aus-
trale, Tamarindus indica and Terminalia che-
bula as a protective measure during epidemics
(Nikhat and Fazil 2020). Maintaining personal
hygiene, frequently washing hands with soap
or sanitizer, covering mouth while coughing or
sneezing, maintaining social distancing, avoid-
ing close contacts with people who are unwell
or showing symptoms of illness, and wearing
mask are some of the preventive measures as
suggested to fight against the COVID-19 (WHO
2020a; Ministry of Ayush 2020).

The health workers, however, need to take
extra precautionary measures while dealing with
patients as the infection is known to transmit
through respiratory droplets, aerosols, body
fluids including blood samples, apart from near-
ing in close contact with contaminated sur-
roundings (Soetikno et al. 2020). Besides pre-
ventive measures, the Ministry of Ayush rec-
ommended to consume herbal decoction made
up of basil, cinnamon, black pepper, dry ginger,
and raisin once or twice a day to develop im-



STRATEGIES FOR COPING WITH COVID-19 47

Ethno Med, 14(1-2): 41-57 (2020)

munity. Further, the Ministry of Ayush has cau-
tioned that this decoction should not be con-
sidered a medicine to cure COVID-19. Besides,
some Ayurvedic medicines, including Samsha-
mani Vati 500 mg containing aqueous extract of
Tinospora cordifolia, have been recommend-
ed by the Ministry of Ayush with clear adviso-
ry that these medicines should not be taken
without consulting the qualified physicians.

The preventive measures as prescribed, at
present, to deal with COVID-19 remind some of
the customary practices generally followed by
majority of cultural groups, including Hindus,
Buddhists, Jainism and Sikhs in India. It is a
tradition to wash hands and feet before enter-
ing the home and also before sitting to eat
meals. People used to keep their shoes outside
the main door. The guests are welcomed with
folded hands telling Namaste and also the same
ritual is practiced while bidding adieu to them,
which ensures social distancing and also avoid
unnecessary contacts with others. As a last
rite, Hindus cremate the dead body. Some of
the ethnic groups in India like the tribal people
in Baster also cremate the dead body of a per-
son who dies due to infectious disease. But
the same tribal group engraves the dead body
of a person who dies naturally (Gupta, 2019).
After attending the final ritual or cremation of
the dead body, one has to take bath before en-
tering house as per the customary norms (Kala,
2018). There are many customs in the society,
which may not be demonstrated or standard-
ized in the present scientific rigours and dis-
course but they had supported the society in
the past. It appears that there is a need to make

a balance between the traditional knowledge
occupied over the years of experimentation and
the scientific knowledge, modern technology,
economic conditions and global forces in view
of developing an inclusive knowledge system
(Gupta 2019). There is a need to thrive the valu-
able and time tasted traditional knowledge that
is based on the first hand information and un-
derstanding of nature.

Initial Effects of Initiatives

Low Lethality and Slow Spread of COVID-19

The COVID-19 spread in terms of the num-
ber of confirmed cases within 3 months when
compared against the population of respective
countries, the highest percentage of popula-
tion was infected in Spain (0.496 %), followed
by USA (0.446 %), Italy (0.374 %), United King-
dom (0.366 %) and France (0.215 %). In India,
0.007 % of its population was infected with
COVID-19 within 3 months by May 20, 2020
(Table 1). As per one estimates, within 3 months
about 5% of the population could be infected
by COVID-19 (Emanuel et al. 2020). However,
in actual, none of the countries across the world
has reached to this guesstimate within 3
months. In the last 10 days from May 20 to
May 30, 2020, there has been an increase in the
confirmed COVID-19 cases against the popula-
tion of the respective countries. India has wit-
nessed this increase from 0.007 % to 0.012 %
whereas it was increased from 0.496 % to 0.511
% in Spain, from 0.446 % to 0.512 % in USA,

Table 1: People infected against the population of the respective country. [(Source: Calculations based
on the data with the World Health Organization (2020b), My Gov. of the Government of India (2020a),
and the Worldometer (2020)]

Date India UK USA Italy Spain France

10-02-2020 2.17391E-07 5.89223E-06 3.62535E-06 4.96181E-06 4.27764E-06 1.68522E-05
20-02-2020 2.17391E-07 1.32575E-05 4.53169E-06 4.96181E-06 4.27764E-06 1.83842E-05
29-02-2020 2.17391E-07 2.94612E-05 1.8731E-05 0.001468695 6.84422E-05 8.73249E-05
10-03-2020 3.1884E-06 0.000475798 0.000142597 0.015169902 0.00219015 0.002147885
20-03-2020 1.41304E-05 0.005867188 0.004597848 0.077769732 0.0427336 0.019111888
30-03-2020 7.76084E-05 0.028762921 0.03705499 0.161571369 0.168532508 0.06073214
10-04-2020 0.000464636 0.095868057 0.128666341 0.237548234 0.326054377 0.130759015
20-04-2020 0.001251083 0.176871491 0.218610032 0.296008261 0.419088719 0.170762991
30-04-2020 0.00239492 0.243385931 0.303312979 0.336726516 0.455390891 0.194667022
10-05-2020 0.004560783 0.317096257 0.376364055 0.361001337 0.478192838 0.209898315
20-05-2020 0.007735483 0.366529122 0.446358661 0.374945672 0.496285107 0.215951307
30-05-2020 0.012591482 0.399531503 0.512039404 0.384123364 0.511040818 0.224680728
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from 0.366 % to 0.399 % in UK, from 0.374 % to
0.384 % in Italy, and from 0.215 % to 0.224 % in
France.

The lethality rate, which is determined
based on the number of deaths due to COVID-
19 divided by the total number of confirmed
COVID-19 cases, was estimated highest for
France (19.542 %), followed by Italy (14.307 %),
UK (14.069 %), and Spain (12.153 %) by May
30, 2020. The lethality rate was comparatively
low (2.860 %) in India, whereas in USA also it
was relatively higher (5.918 %) than India by
May 30, 2020 (Table 2).  Among various States
of India, the high percentage of recovery rate
was found in Punjab (88.71), followed by
Andhra Pradesh (64.78), Rajasthan (62.69), Ut-
tar Pradesh (58.26), Telangana (56.95), Tamil
Nadu (55.88) and Madhya Pradesh (55.85). Sim-
ilarly, among the Union Territories of India,
Andaman & Nicobar and Mizoram had 100%
recovery rate, followed by Tripura (68.13),
Chandigarh (65.40), and Ladakh (58.11). Where-
as the percentage of lethality rate was highest
in West Bengal (6.27), followed by Gujarat
(6.15), Madhya Pradesh (4.37), Maharashtra
(3.37), Telangana (2.93), Uttar Pradesh (2.72),
Delhi (2.29) and Rajasthan (2.20). Meghalaya
had encountered the highest lethality rate
among the Union Territories (Table 3).

A joint study by the Ministry of Statistics
and Programme Implementation, Government
of India and the Indian Statistical Institute es-
timated that about 2 million COVID-19 cases

and 53773 deaths have been averted in the
country till May 22, 2020 due to complete lock-
down and related initiatives undertaken by the
Government of India (MoHFW 2020b). There
has been a surge in testing of COVID-19 cases
and by May 22, 2020 with 103829 tests per day
a total of 2755714 tests were conducted.  Fur-
ther, the clinical management of cases and num-
ber of initiatives as implemented by the Gov-
ernment of India including containment mea-
sures, have assisted in dropping the mortality
rate from 3.13 % on May 19 to 3.02 % (MoHFW
2020b; The Economic Times 2020).

There are different reasons for high lethali-
ty rate in different countries. The high lethality
rate in Italy is associated with existence of mul-
tiple disorders in COVID-19 infected person,
higher number of asymptomatic infected indi-
viduals infecting others, frequent contact of
elderly people with their children, and nature
of occupation such as considerable amount of
business travel and working in hospitals (Di
Lorenzo and Di Trolio 2020). The high number
of death toll in Italy was connected with the
old age and history of other diseases such as
diabetes, heart problems and cancer however
this fact cannot be overlooked that they would
have survived if not infected with COVID-19
(Remuzzi and Remuzzi 2020).

Though every person was possible host for
COVID-19, however, the persons associated
with some specific profession were more prone
to this contagious disease, including health care

Table 2: Comparison of India with selected countries in terms of percentage of people died against the
total number of confirmed infected cases (lethality rate) *

Date India UK USA Italy Spain France

10-02-2020 0 0 0 0 0 0
20-02-2020 0 0 0 0 0 8.333
29-02-2020 0 0 0 2.364 0 3.508
10-03-2020 0 0.928 4.025 5.047 2.734 2.139
20-03-2020 2.051 4.443 1.320 8.574 5.015 3.607
30-03-2020 2.707 6.289 1.721 11.036 8.284 6.563
10-04-2020 3.103 12.258 3.443 12.728 9.995 14.284
20-04-2020 3.145 13.375 4.726 13.219 10.438 17.664
30-04-2020 3.249 15.794 5.222 13.596 11.401 18.930
10-05-2020 3.350 14.673 6.049 13.925 11.842 19.172
20-05-2020 3.094 14.203 6.042 14.190 11.971 19.844
30-05-2020 2.860 14.069 5.918 14.307 12.135 19.542

*The number of confirmed covid-19 cases and confirmed death cases are based on the Situation Reports of the
World Health Organization and the My Gov. website of the Government of India
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workers and police personnel, as they were
engaged in providing services during the peri-
od of lockdown. An initial study in Wuhan re-
ports 29% of patients (40 out of 138) were
healthcare workers (Wang et al. 2020). The na-
ture and stress of work in such distressed con-
ditions where risk of infection was consider-

ably very high have shaken many of them psy-
chologically. A study in medical staff members
in China reports that more than one-third of the
medical staffs have developed insomnia symp-
toms (difficulty falling asleep or staying asleep)
during the COVID-19 outbreak (Zhang et al.
2020b). In Maharashtra, the state most infect-
ed in India with 67655 confirmed COVID-19 cas-
es and 2286 deaths by June 01, 2020 (My Gov.
2020a), about 2,211 police personnel were test-
ed positive for COVID-19 by May 29, 2020, of
whom 25 have lost their lives (Hindustan Times
2020b). The Government of India, therefore, has
repeatedly encouraged the medical staff and
police personnel by honouring them for their
extraordinary services during the present crisis.

India was in a better position than many
other countries despite the fact that it is a de-
veloping nation with second highest populat-
ed country of the world. At the initial stage, the
national address of the Prime Minister of India,
which encouraged citizens to follow communi-
ty vigilance and self-curfew, has slowed down
the community spread in such a highly popu-
lated country (Djalante et al. 2020). The com-
plete lockdown in the beginning and then the
partial lockdown depending on the infected
localities  have controlled the spread of COV-
ID-19 to some extent. Further, making the soci-
ety to realize the urgency of maintaining social
distancing, wearing masks and washing hands
frequently to combat the COVID-19 has helped
in upsetting the chain of COVID-19 spread to a
greater extent. This social awareness will con-
tinue to help in future, as well, even when there
is no lockdown and no restrictions on the move-
ment of people.

Movement of Migrants

The reverse migration from urban to rural
areas was one of the prime issues of concern
during the period of lockdown in India. There
are 1.77 million homeless people in India (Cen-
sus 2011), and such homelessness is consid-
ered to be one of the by-products of rapid ur-
banization (Ballal 2011). The homeless people
are those persons who are not living in census
houses, but they live in the places such as road-
sides, pavements, at railway platforms, at bus
station, inside drainage pipes, in the open and

Table 3: The percentage of recovery and lethality
rate across the states and union territory in In-
dia by May 30, 2020*

State Recovery rate Lethality rate

Arunachal Pradesh 33.33 0
Andhra Pradesh 64.78 1.75
Andaman and Nicobar 100 0
Assam 12.21 0.39
Bihar 35.87 0.44
Chandigarh 65.40 1.38
Chhattisgarh 24.10 0.24
Dadra and Nagar Haweli† 0 0
Daman and Diu§ - -
Delhi 45.13 2.29
Goa 59.42 0
Gujarat 54.04 6.15
Haryana 54.62 1.10
Himachal Pradesh 29.49 1.69
Jammu and Kashmir 40.43 1.29
Jharkhand 42.27 0.98
Karnataka 32.15 1.73
Kerala 49.13 0.70
Ladakh 58.11 0
Lakshadeep § - -
Madhya Pradesh 55.84 4.37
Maharashtra 43.38 3.37
Manipur 13.56 0
Meghalaya 44.44 3.70
Mizoram 100 0
Nagaland † 0 0
Odisa 51.48 0.41
Puducherry 27.45 0
Punjab 88.71 1.91
Rajasthan 62.69 2.20
Sikkim† 0 0
Tamil Nadu 55.88 0.76
Telangana 56.95 2.93
Tripura 68.13 0
Uttar Pradesh 58.26 2.72
Uttarakhand 14.25 0.70
West Bengal 36.88 6.27

* The calculations are based on the number of confirmed
covid-19 cases, recovery cases and confirmed death
cases as per My Gov. website of the Government of
India on May 30, 2020.

† 1 confirmed covid-19 case in Sikkim, 2 in Dadra and
Nagar Haveli and 25 in Nagaland were reported and
they were active by May 30, 2020.

§ No confirmed case of covid-19 has yet reported.
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any other possible habitat (Goel et al. 2017).
The homeless people were more prone to COV-
ID-19 infection due to shortage of resources.
The problem of homelessness is not only re-
stricted to the developing countries like India.
There are more than 500000 people in USA and
35000 people in Canada experiencing homeless-
ness and they facilitate transmission of COV-
ID-19 infection due to congregate living set-
tings and limited access to basic hygienic sup-
plies (Tsai and Wilson 2020). Besides, a large
number of labours or migrants who had lost
their jobs in the urban areas due to lockdown
had also moved back home to the rural areas.
By May 29, 2020, a total of 5200000 migrants
were ferried back home within India (Nagpal
2020). The movement of such migrant popula-
tion was considered to spread COVID-19 from
urban to rural areas. In the hill districts of Utt-
arakhand in India, where there was none or a
limited number of confirmed cases of COVID-
19 till May 20, 2020 had experienced increasing
number of COVID-19 cases after the arrival of
such migrants from the cities.

In the democratic set up of India, village
council is a basic unit to deal with any issue
related to the respective villages. Managing
sudden arrival of migrants at their own villages
was a challenging task to the village councils,
as there were enough reasons of fear and con-
flicts between migrants and residents. The vil-
lage council of Sumari, a village in hills of Utt-
arakhand, in first phase of arrival of migrants
ensured collectively for their home quarantine
for two weeks. However, when the population
of migrants have inflated, the villagers formed
a task force comprising of five teams with 4-5
members in each team to arrange logistics, in-
cluding food and medicine, for the migrants in
a school outside of the village boundary. In
view of dealing with the stress and sufferings
of migrants in quarantine and isolation, the task
force members used to stay overnight in a
house close to the school and also entertained
them with music and songs while maintaining
proper social distancing. This helped in reduc-
ing the mental stress of the persons in quaran-
tine. The school and its adjacent premises were
sanitized repeatedly by the task force members.
Through such a viable functional system and
social activities, the village council ensured to

maintain the social fabric and better bonding in
the different groups of people within the vil-
lage that may have long-term impressions in
the society.

Ecological and Environmental

The countrywide ban on traffic mobility due
to lockdown greatly reduced transportation
emissions. The reduction in movement of vehi-
cles, and also close down of construction ac-
tivities and industries have improved the Air
Quality Index (AQI) in India, especially in the
major cities and industrial areas. The AQI indi-
cates the complex air quality data of various
pollutants, including PM10, PM2.5, CO, NO2,
Ozone and SO2 into a single number called as
index value (SAFAR-India 2020). The environ-
mental pollution, which is estimated in terms of
AQI, reduced by 44, 33, 29, and 32 percent in
north, south, east, and western parts of India,
respectively (Sharma et al., 2020). Since the lock-
down was implemented in various countries
across the world, the environmental pollution
was reduced up to 30 percent  in such coun-
tries, which include China, Italy, France, Spain
and USA (Muhammad et al. 2020).

Lessons Learnt and the Way Ahead

Every disaster, simultaneously, creates an
environment for more advanced development
depending on the learnings from impacts of
hazards and vulnerability of systems (Kala
2014, 2017). In the beginning of its entry, India
did not have resources and technology to fight
against pandemics like COVID-19. Moreover,
the worldwide lockdown has disrupted the sup-
ply chain of essential technology and resourc-
es to import. Therefore, the COVID-19 Task
Force was set up by the Government of India,
which immediately identified more than 500
entities to deal with various urgent issues, in-
cluding arrangements of masks, testing kits,
alcohol-based sanitizers, dress materials for
frontline healthcare workers and protective
equipment (Ministry of Science and Technolo-
gy 2020). The ‘Make in India’ programme of the
GOI was accelerated dynamically to deal with
COVID-19 crisis by creating a network of skilled
institutions and organizations. Shortly, the first
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COVID-19 rapid testing kit with a capacity to
provide results within 2.5 hours was developed
in India by Mylab Discovery Solutions Pvt. Ltd.
Further, the Mylab has improved its test ca-
pacity from 1,50,000 tests a week to 2 million
tests a week (Ministry of Science and Technol-
ogy 2020). A one-step curable anti-microbial
coating, which does not allow COVID-19 to re-
main active on coated surfaces, was developed
by the Jawaharlal Nehru Centre for Advanced
Scientific Research. Besides, masks, sanitizers,
anti COVID-19 solution reducing viral load upto
99.7% in a room, and protective equipment were
developed within country (Ministry of Science
and Technology 2020). COVID-19 has also cre-
ated an environment to shift the traditional
manual working to online technology hence the
countries need to promote such remotely done
work (Djalante et al. 2020).

COVID-19 has affected everyone but every-
one might not have been affected equally. The
poor and marginal sections of the society, age-
ing persons, and persons living with disabili-
ties were found more vulnerable, albeit in the
absence of proper medicines still prevention
remains the only solution to save lives from
COVID-19 (UNDRR 2020). In some in-vitro stud-
ies, chloroquine phosphate was found to block
COVID-19 infection at low-micromolar concen-
tration hence it is being projected to treat COV-
ID-19 associated pneumonia in larger popula-
tions in days to come (Gao et al. 2020). Howev-
er, one needs to be cautious enough while test-
ing its use, as it has been assumed to create
side effects, and so that the World Health Or-
ganization has put ban on its trial in last week
of May 2020. The healthy lifestyles, which main-
tain the good hygienic condition and a healthy
immune system, can help in fighting against
the COVID-19.

A group of researchers hypothesized that
higher mortality rates from COVID-19 might
have linkages with vitamin D deficiency, be-
cause low serum vitamin D invites high risk
and severity of viral respiratory infections
(Braiman 2020; McCartney and Byrne 2020).
Vitamin D is considered quite important for the
health of bones and muscles and also for com-
bating depression. Its deficiency may lead to
compromise the immune system (McCartney
and Byrne 2020). Therefore, all the vulnerable

groups including ageing persons, nursing
home residents, hospital inpatients and health-
care workers are advised to be supplemented
with vitamin D to improve their resistance to
COVID-19 (Grant et al. 2020; McCartney and
Byrne 2020). In India, a sizeable population is
malnourished hence they are highly suscepti-
ble to any infection, including COVID-19. Be-
sides, reducing and degrading forest cover, air
pollution, and expansion of urban areas are also
linked to affect the respiratory system due to
change in air quality in the environment (Kala
2020). There is a need to sort out these issues,
as well, in order to improve the immunity for
fighting against the COVID-19. A recent study
in Madhya Pradesh state of India reports bet-
ter immunity of citizens living in the areas hav-
ing high forest availability (Outlook 2020).

Though, India possesses the largest pure
vegetarian population in the world, consuming
wildlife is not the sole reason of transmission
of viruses to humans, as envisaged in trans-
mission of COVID-19 to humans from bats and
pangolins (Zhang et al. 2020a). It may be trans-
ferred to humans while coming into contact in-
advertently with bat saliva (Li et. al. 2019), fruits
infected by bats meant for human consump-
tion, consuming livestock infected with virus-
es, and living in unhygienic conditions (Min-
has 2020). Since India contributes 17.7% of glo-
bal human population, any spread of such vi-
ruses to humans in India may become a catas-
trophe to the world population, as well. The
present pandemic is a wakeup call to the na-
tions to work together in dealing with any such
catastrophe. An early warning system needs
to be developed that can detect pathogens,
including viruses and bacteria, and their possi-
ble transmission from wildlife and domestic live-
stock to humans (Kelly et al. 2017).

At the same time, the outburst of COVID-19
pandemic has cautioned the nations to be pre-
pared for such catastrophes in future. It was
noticed that mainly every country was engaged
on its own resources while dealing with this
global problem (Wang et al. 2020). Dealing with
a pandemic like COVID-19, which is not restrict-
ed to a nation’s boundary, requires continuous
services and supports of international organi-
zations, including the World Health Organiza-
tion and United Nations Office for Disaster Risk
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Reduction. Accordingly, every nation must be
made to learn and work out on the public health
preparedness, scaling up laboratory capacity,
improving health communication system, and
building up a strong synchronized system with
other nations to detect, prevent, and control
any such epidemic and pandemic (Jacobsen
2020). It is imperative in the present context
when the world is working as a global village
and the mobility of people across the world
has become faster than ever before and so that
the contagious diseases. The spread of COV-
ID-19 from Wuhan to all across the nations with-
in a short duration and its subsequent effects
pass on some valuable lessons to the world to
prepare a comprehensive plan which synchro-
nizes the social, ecological, environmental, po-
litical, and institutional factors for combating
any such pandemics and disasters.

Executing lockdown might have been a tem-
porary short-term solution but it cannot con-
tinue indefinitely, and people have to learn how
to live with COVID-19. Though, at present, ap-
plying temporary social distancing norms has
been widely accepted by the countries across
the globe, it has some demerits at the long run.
Stringent temporary social distancing for long-
er time is not always the guarantee for higher
decline in pandemic peak size. Further, when
social distancing remains highly effective, it
may lead to build up almost no population im-
munity rather it maintains a high proportion of
susceptible individuals in the population that
may escalate the pandemic (Kissler et al. 2020).
Therefore, maintaining or growing immunity is
one of the feasible solutions to fight against
the present pandemic to a larger possible ex-
tent (Weitz et al. 2020). Apart from temporary
intermittent social distancing, expanding criti-
cal care capacity and effective treatment sys-
tem that rapidly helps in accumulating popula-
tion immunity would improve the rate of suc-
cess in long run (Kissler et al. 2020).

In the beginning of COVID-19 spread, some
studies predicted that people living in the cold
and temperate climate as compared to the warm
and tropical climate will be affected more due
to COVID-19 (Sajadi et al. 2020; Gupta et al.
2020). Accordingly, the effects of temperature,
humidity, precipitation, and wind speed on the
rate of COVID-19 spread were investigated (Ol-

iveiros et al. 2020). Though, understanding
such interrelations and global trend is valu-
able, to date, no relationship has been con-
firmed precisely between weather and COVID-
19 spread. India is one of the most diverse coun-
tries in terms of weather and climate, at the same
time it has both cold and hot weather in two
different eco-climatic zones due to its locality
in the tropics and the mighty Himalaya in the
north (Kala and Silori 2013). But, till date, there
is no such sign of relation exists between weath-
er and COVID-19 spread in India, which may be
scientifically attested, as in past 4 months (from
February to May 2020) it has spread all across
the country irrespective of weathers from south
to north and from east to west. There may be a
possibility that after initial wave of infection it
may circulate or fluctuate seasonally (Kissler
et al. 2020). Though, the COVID-19 spread was
noticed less in the Himalayan states of India, it
was not related to weather and climate but it
was more associated with isolated low popula-
tions in such States.

In India, the sudden movement of migrants
was one of the prime issues during lockdown.
At present, most of the labours and workers
are hired on contract or on daily wages. Many
of them either homeless or they do not have
proper support system to live for longer peri-
od. Besides, there are short terms or seasonal
or circular migrants, who arrive to work in cit-
ies or towns for a few weeks or months and
then come back home (Kala 2012; Chan-
drasekhar and Sharma 2015). Such manpower
being vulnerable is bound to return home in
distress, as they do not have alternatives at
their place of work. There are a few industrial
models within India such as Modinagar in Ut-
tar Pradesh and Tatanager in Jharkhand where
all necessary logistics have been provided to
the workers within their workplace. Following
Modinagar and Tatanagar models where nec-
essary logistics are provided at their workplace
may resolve the problems of migrant workers
to a larger extent in the event of pandemics like
COVID-19.

Since the term lockdown began to create
panic and unease in the society, it was felt bet-
ter to use the term that was more acceptable to
the people. Therefore, the term unlock was
brought into practice focussing on the activi-
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ties those were allowed to use so that people
perceptions might change. It was one of the
good psychological strategies to make people
feel good and also make them to convince with
changing state of affairs, including  policies.
While following the stepwise unlocking activ-
ities, however people must be vigilant and in-
formed themselves by authentic sources of in-
formation such as government websites, and
avoid spreading unauthenticated information
(Agrawal 2020). The awareness generation
about COVID-19 should be continued through
various means of communications. To build up
and maintain the people’s participation, which
is highly required, collaborative actions and
engagement of all stakeholders should be en-
sured (Trivedi 2020). The future impacts of
COVID-19 and lockdown effects on the soci-
ety, economy and environment may be disturb-
ing and obviously they are the matter of grave
concern in days to come. The core principles
of risk assessment, including assessment of
hazards, vulnerability, dose-response and risk
characterization, may continue to be used to
assess the risks from COVID-19. Further, the
intends, inclusion, investment, infrastructure,
and innovation of the Government of India
through systematic, planned, integrated and
interconnected reforms under the Self-reliant
India Mission are expected to cope-up with the
various impacts of the pandemic and subse-
quent development of the country.

CONCLUSION

India being the second largest populous
country of the world, there were enormous chal-
lenges before the country to deal with COVID-
19 pandemic, one of the most contagious dis-
eases. The Government of India has accepted
COVID-19 to be a serious problem and has tak-
en numerous initiatives to save the people. It
worked in a mission mode and immediately set
up a Task Force, created network of skilled in-
stitutions, and identified a large number of en-
tities to address urgent emergency issues, in-
cluding arrangements of masks, testing kits,
dress materials for frontline healthcare workers
and protective equipment. The Disaster Man-
agement Act 2005 and the provisions as man-
dated in this Act have helped in implementing

the Government decisions. Besides the coun-
trywide lockdown in the first four phases and
establishing emergency management structures
to address the COVID-19 spread, the contain-
ment zones were identified and rigorous man-
agement measures were implemented in such
zones. The immediate initiatives as taken up by
the Government of India have restricted the
spread of COVID-19, and by May 30, 2020, only
about 0.012% population was infected in the
country. The percentage of lethality rate was
also low in India in comparison to the devel-
oped nations. Further, these initiatives have
resulted in averting a huge number of confirmed
COVID-19 cases and  human casualties  within
the country till May 30, 2020. With the process
of unlocking the lockdown, there has been an
attempt to make the country self-reliant by im-
plementing systematic, planned, integrated and
interconnected reforms.

RECOMMENDATIONS

In order to combat adverse effects of COV-
ID-19 pandemic various guidelines are prepared
and issued by the Government of India after
several brainstorming sessions and interactions
with the subject experts and knowledgeable
people. The effective implementation of these
strategic guidelines, as issued in the beginning,
has slowed down the spread of COVID-19 pan-
demic in India to the possible extent. Based on
the critical analysis of existing literatures and
information, the present study recommends that
the guidelines as prepared and issued by the
Government of India need to be taken serious-
ly as the lifesaving pills, when research is still
going on to formulate  a new drug for curing
the ongoing pandemic. Maintaining social dis-
tancing, wearing masks and following hygienic
life style are the need of hour and must be fol-
lowed in true letter and spirit. In the absence of
vaccine and proper medicine, people are required
to maintain and enhance their immunity relying
on the healthy foods, and natural immunity
boosters, including medicinal plants and herbal
formulations. The AYUSH system of medicine
and the prescriptions for preventions as per the
directives of the Ministry of AYUSH should con-
tinue to be followed for mitigating the adverse
impacts of COVID-19 pandemic.
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