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Abstract

Background: The COVID-19 infections and deaths have largely been uneven within and between countries. With
17% of the world's population, India has so far had 13% of global COVID-19 infections and 8.5% of deaths.
Maharashtra accounting for 9% of India’s population, is the worst affected state, with 19% of infections and 33% of
total deaths in the country until 23rd December 2020. Though a number of studies have examined the vulnerability
to and spread of COVID-19 and its effect on mortality, no attempt has been made to understand its impact on
mortality in the states of India.

Method: Using data from multiple sources and under the assumption that COVID-19 deaths are additional deaths
in the population, this paper examined the impact of the disease on premature mortality, loss of life expectancy,
years of potential life lost (YPLL), and disability-adjusted life years (DALY) in Maharashtra. Descriptive statistics, a set
of abridged life tables, YPLL, and DALY were used in the analysis. Estimates of mortality indices were compared pre-
and during COVID-19.

Result: COVID-19 attributable deaths account for 5.3% of total deaths in the state and have reduced the life expectancy at
birth by 0.8 years, from 73.2 years in the pre-COVID-19 period to 724 years by the end of 2020. If COVID-19 attributable
deaths increase to 10% of total deaths, life expectancy at birth will likely reduce by 14 years. The probability of death in 20—
64 years of age (the prime working-age group) has increased from 0.15 to 0.16 due to COVID-19. There has been 1.06 million
additional loss of years (YPLL) in the state, and DALY due to COVID-19 has been estimated to be 6 per thousand.

Conclusion: COVID-19 has increased premature mortality, YPLL, and DALY and has reduced life expectancy at every age in

Maharashtra.
Keywords: COVID-19, Premature mortality, Life expectancy, YPLL, DALY, Maharashtra
Introduction worldwide [1, 2]. The global spread of COVID-19 infec-

In a short span of 1 year, COVID-19 has emerged as the tion and attributable mortality has been highly uneven

largest-ever health crisis of the twenty-first century.
With over 78 million infections and 1.7 million deaths
attributable to it until 23rd December 2020, COVID-19
attributable deaths account for 2.9% of additional deaths
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among and within countries. With 18.6 million infec-
tions and 3,30,824 COVID-19 attributable deaths, the
USA accounts for 23.8% of global infections and 19.2%
of global deaths [1]. India, with over 10 million infected
cases and 1,46,476 COVID-19 deaths, is the second-
largest country with respect to the size of infection and
is ranked third with respect to COVID-19 attributable
deaths [1]. The actual number of infections in many
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countries, including India, remains underestimated due
to the asymptomatic nature of the infection and inad-
equate testing and surveillance system.

As the COVID-19 infection continues to spread, an in-
creasing number of studies have become available on the
extent of infection, the associated risk factors, and the
crude fatality ratio (CFR) with and without time lag, pro-
jecting deaths and estimating the loss of life expectancy,
premature mortality, and YPLL across countries [3-9].
Findings suggest that the infection rate across populations
is largely underestimated, while the CFR shows large vari-
ations across countries, geographies, and demographic
characteristics. The demographic structure, availability of
health care resources, and multimorbid conditions explain
COVID-19 attributable deaths to a larger extent [3, 10—
14]. In China, fever, dyspnea, and chest pain/discomfort
have been the more common symptom among the de-
ceased patients, while fever has the most common symp-
tom among the surviving patients [3, 10]. Older adults,
people with comorbidities, and men are more susceptible
to COVID-19 fatality [11, 15].

Evidence suggests that people with the COVID-19 in-
fection are more prone to many life-threatening morbid-
ities and fatalities [11, 16]. A study conducted in Italy
found that fatigue, dyspnea, joint pain, and chest pain
were persistent among the recovered patients [16]. Stud-
ies have projected premature mortality and reduction in
life expectancy due to the infection across countries [4,
8, 17, 18]. After a certain threshold level of COVID-19
prevalence, life expectancy starts decreasing. In North
America, Europe, Latin America, and the Caribbean, life
expectancy at birth has been estimated to have reduced
by 1 year at 10% prevalence of infection [4]. The
COVID-19 attributable mortality has the potential to re-
duce life expectancy in India, weekly and annual life ex-
pectancy at birth in Spain, and seasonal life expectancy
in Italy [8, 17, 18]. Besides mortality, many studies are
available on the vulnerability to the COVID-19 infection,
and mental distress, and loss of livelihood due to the
preventive measures for containing the virus [19, 20].

The spread of COVID-19 has been largely uneven
across the states of India. With 123 million population
(9% of India’s population), Maharashtra is the second
most populous and urbanized state in the country. It is
one of the more developed states and ranks high on the
human development index [21]. However, Maharashtra
is the worst affected state with respect to COVID-19 in-
fections and mortality. Until 23rd December 2020, it had
1.9 million cases and 48,876 deaths due to COVID-19,
accounting for 19% of total infections and 34% of all
COVID-19 attributable deaths in the country [22]. The
case-fatality ratio in the state is higher than the national
average. It has been observed that the rapid community
transmission of the virus in a short time has resulted in
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a higher incidence of the disease and deaths resulting
from it and, consequently, has affected the life expect-
ancy [12]. Many states, including Maharashtra, are now
experiencing the second and the third waves of the
COVID-19 pandemic. With the global literature hinting
at the implications of COVID-19 for longevity, it be-
comes imperative to make a regional assessment of the
same owing to the disproportionately high load of infec-
tions and deaths due to the pandemic in the region. This
assessment involves premature mortality, with its conse-
quential bearing on life expectancy, person-years of life
lost, and disability-adjusted life years (DALY). With the
age-specific load of the infection and fatalities, person-
years of life lost offers an understanding into the skewed
share of life lost during the productive years, which has
implications not only for a macro assessment, but also
for household-level micro assessment. Years of potential
life lost (YPLL) is a summary measure of premature
mortality that reflects the sum of years lost from a pre-
defined age, such as standard life expectancy. A higher
YPLL is indicative of premature mortality and contrib-
utes to the compression of life expectancy. DALY mea-
sures the disease burden of the population and consists
of YPLL and Years Lived with Disability (YLD). DALY
serves to understand the implications of differential se-
verity of the disease for individuals conditioned by their
age, sex, and any pre-disposed condition. In the context
of the COVID-19 pandemic, estimating YPLL and DALY
is appropriate as over two-thirds of deaths are under 70
years of age ‘a standard age for estimating YPLL’ [2]. Pa-
tients affected by COVID-19 have long-term health
complications and are more likely to be morbid than
non-COVID-19 patients [23]. In ultimate terms, the loss
of life expectancy in a regional setting reflects the sever-
ity of the pandemic with sustained and periodic soaring
of infection in the state. In this context, this paper exam-
ines the effect of COVID-19 on premature mortality, life
expectancy, YPLL, and DALY in one of the worst af-
fected states of India, Maharashtra.

Data and methods

Data for this paper was drawn from multiple sources.
These include the Report of the Expert Committee on
Population Projections, Sample Registration System
(SRS) Statistical Report 2018, and other published
sources. The population size and distribution for Maha-
rashtra for the year 2020 were taken from the Report of
the Expert Committee on Population Projections [24].
The age-specific death rates for the state for the year
2018 (latest available data) were taken from the SRS
Statistical Report and labelled as death rate without the
COVID-19 infection [25]. The COVID-19 confirmed
cases and deaths by age group were taken from the
Times of India reports, dated 7th December 2020 and
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21st December 2020 [26, 27]. The total number of con-
firmed cases and deaths until 20th December 2020 for
Maharashtra and India were taken from covid19india.
org [22]. We redistributed the total deaths until 20th
December 2020, as per the distribution of deaths for
which age data was available (7th December 2020). Age-
specific case fatality ratio (ASCFR) was computed from
the given data.

Methods

Descriptive statistics, abridged life tables, and estimates
of YPLL and DALY were used in the analysis. It was as-
sumed that COVID-19 attributable deaths are unprece-
dented additional deaths that could have been averted in
the absence of COVID-19. A set of abridged life tables
were generated to estimate life expectancy at various
ages, premature mortality, and YPLL and DALY were
used in the analysis. The probability of death by age 70
and between age 20 and age 64 was computed and
termed as premature mortality. Estimates were classified
under the five scenarios. Scenario 1 provides estimates
of deaths without COVID-19. Scenario 2 considers that
COVID-19 deaths accounted for 5.3% of total deaths
until 20th December 2020. Scenarios 3, 4, and 5 project
the estimates assuming that COVID-19 attributable
deaths would increases to 6, 8 and 10% of total deaths
respectively. Expected deaths due to COVID-19 were
distributed in accordance with the age distribution of
COVID-19 as of date. Estimates of YPLL and DALY
were made as follows.

Years of potential life lost (YPLL)

YPLL is a summary measure of premature mortality that
estimates the average years a person would have lived
had he or she not died prematurely [28]. YPLL is esti-
mated as:

YPLL = Z di*L;
i=0

Where L; represents the life expectancy at age i and d;
represents the number of deaths at age i. It is a self-
weighted estimate, which gives a higher weight to the
deaths occurring at younger ages and a lower weight to
the deaths at higher ages [28, 29]. The deaths at each
age are weighted by age-specific life expectancy.

Disability adjusted life years (DALY)

DALY is a summary measure of health of a population,
combining mortality and non-fatal health outcomes.
DALY is commonly used to measure the difference be-
tween a current situation of health and an ideal situ-
ation, where everyone lives up to the age of the standard
life expectancy and in a perfect health [30]. It is
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estimated by summing the potential life lost due to pre-
mature mortality and productive years of life lost due to
disability/disease [30]. It is calculated as:

DALY = YLL + YLD

Where YLL denotes the years of life lost due to prema-
ture mortality, and YLD denotes the years lived with
disability.

YLL and YLD were calculated considering the dis-
counting rate of 3%. Discounting rate shows the social
preference of a healthy year now, rather than in the fu-
ture. The value of a year of life is generally decreased an-
nually by a fixed percentage. The World Bank Disease
Control Priorities study and the Global Burden of Dis-
ease (GBD) project both used a 3% discount rate, and
the US Panel on Cost-Effectiveness in Health and Medi-
cine recently recommended that the economic analyses
of health also use a 3% real discount rate to adjust both
costs and health outcomes [31, 32].

YLL is estimated as:

_N —rL
YLL =— (1-e)

Where N is the number of deaths, L is the life expect-
ancy at the age of death, and r is the discount rate.

(IxDWLx(1-e7"))
r

YLD =

Where [ is the number of incidence/prevalence cases,
DW is a disability weight (a weight factor that reflects
the severity of the disease on a scale from 0 (equivalent
to perfect health) to 1 (equivalent to being dead)), and L
is the duration of the disability.

As COVID-19 is a novel disease, its disability weight is
not available. Since it is a severely infectious disease hav-
ing an acute period and is associated with the lower re-
spiratory tract infection [33]. Hence, we have used the
disability weight of 0.133, as a proxy of COVID-19
(available elsewhere [34]. The duration of disability of
60 days was used because the patients of COVID-19
have been hospitalized for an average of 30 days, and
after discharge, are quarantined for 14—28 days approxi-
mately [35, 36].

Result

Table 1 provides the key indicators of the COVID-19 in-
fection and the associated mortality for Maharashtra and
India. Since the onset of the pandemic, COVID-19 has
infected more than 1.8 million people, of whom 48,746
had died in Maharashtra until 20th December 2020.
COVID-19 attributable deaths amount to 5.3% of the
total deaths. These additional deaths could have been
prevented in the absence of COVID-19. The case-fatality
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Table 1 Summary indicators of population and COVID-19 indicators in Maharashtra and India 2020

Summary Indicators Maharashtra India
Total Population in 000 s (2020) 123,961 1,355417
Estimated number of deaths without COVID-19 872,081 12,548,843
Number of deaths with COVID19 (until 20th December 2020) 48,746 145,845
Total deaths including deaths due to COVID-19 920,827 12,694,688
COVID-19 deaths as a share of total deaths until 20th December 2020 53 1.15
Case-fatality ratio 257 145

Total number of COVID-19 infection until 20th December 2020 1,896,518 10,056,281
Infection rate (per thousand population) until 20th December 2020 15.3 74

Life expectancy pre-COVID-19 732 69.7
Reduction in life expectancy with COVID-19 deaths accounting to 5.3% 08 NA

ratio in the state is 2.57, higher than the national average
of 1.5. The rate of infection in Maharashtra (15 infected
per 1000 people) is more than double compared to the
national average (7 infected per 1000 people). In 2018
(the pre-COVID-19 period), the life expectancy at birth
was 73.2years in the state compared to 69.7 years in
India as a whole.

Appendix 1 presents the number of confirmed cases
and COVID-19 attributable deaths by age group in
Maharashtra until 20th December 2020. Figure 1 esti-
mates the age-specific case fatality ratio in the state. The
ASCER shows an increasing pattern with age. It is as low
as 0.14 in the age group 10-year and reaches 7% by age
60 and 11% in the age group 80 years and above.

Figure 2 compares the life table probability of deaths
with and without the COVID-19 infection in Maharash-
tra. Age-specific probability of deaths was estimated by
assuming that the age pattern of mortality without
COVID-19 would have remained the same as during the
period 2014-2018. The gap between the two curves
shows the difference in probability of death with and
without the COVID-19 pandemic. It is observed that the
infection has affected the age pattern of mortality. This
pattern suggests that after the age of 44, the probability

of dying with COVID-19 is increases with age compared
to the probability of dying without COVID-19. The
probability of death till the age of 44 is similar both pre-
and during the COVID-19 pandemic. The probability of
dying with COVID-19, compared to without COVID-19,
is higher among those aged 45-75 with COVOD-19
compare to without COVID-19.

Figure 3a and b depict the premature mortality by age
70 (L4 0) and in the prime working-age group of 20-64
(44q 20) in pre- and during the COVID-19 pandemic.

The premature mortality pre-COVID-19 was 0.34 but
increased to 0.36 with COVID-19. Given the current
mortality pattern, if the share of deaths attributable to
the infection reaches 8 and 10%, the premature mortality
(7Oq 0) would increase to 0.37 and 0.38, respectively. In

the working-age group (44q 20), the probability of death

due to the current rate of infection has increased to 0.16
from 0.15 in the pre-COVID-19 period. Under the as-
sumed 10% COVID-19 attributable death share scenario,
the probability of death in the working-age group would
increase to 0.17.

Table 2 presents the estimates of life expectancy by
age group without COVID-19 and with varying degrees
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Fig. 1 Age-specific case fatality ratio in Maharashtra, India 2020
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Fig. 2 Life table probability of death without and with 5.3% COVID-19 attributable deaths in Maharashtra, India 2020
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Fig 3 a Premature mortality in the age group 0-70 pre- and during COVID-19 pandemic in Maharashtra, India 2020. b Premature mortality in the
working-age group (20-64) pre- and during COVID-19 pandemic in Maharashtra, India 2020
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Table 2 Life expectancy under various scenarios of COVID-19 attributable mortality in Maharashtra, India 2020

Age Life Life expectancy Life expectancy Life expectancy Life expectancy Reduction in life expectancy
group expectancy with COVID-19 with COVID-19 with COVID-19 with COVID-19 (pre COVID-19 to 5.3% COVID-19
without deaths of 5.3% deaths of 6% deaths of 8% deaths of 10% attributable deaths)
COVID-19

0-1 73.2 724 723 72.1 718 08

1-4 735 728 72.7 724 72.1 08

5-9 69.7 69.0 689 68.6 68.3 0.8

10-14 649 64.1 64.0 63.7 634 038

15-19 599 59.2 59.1 588 585 08

20-24 55.1 54.3 54.2 539 53.6 0.8

25-29 503 495 494 492 489 038

30-34 456 448 44.7 44.4 442 0.8

35-39 410 40.2 40.1 399 396 0.7

40-44 363 356 355 353 350 0.7

45-49 319 31.2 31.1 309 306 0.7

50-54 276 269 269 26.6 264 06

55-59 234 229 228 226 224 05

60-64 196 19.2 19.1 189 188 0.5

65-69 16.2 159 159 15.7 15.6 03

70-74 133 13.0 13.0 129 12.8 03

75-79 104 102 102 102 10.1 02

80+ 8.1 80 8.0 79 79 0.1

of COVID-19 attributable deaths in Maharashtra. Life
expectancy in each age group with and without the
COVID-19 infection exhibits the changing age-specific
survival pattern. It can be observed that life expectancy
has reduced in each scenario of the COVID-19 infection.
In the pre-COVID-19 period, life expectancy at birth
(age 0) was 73.2 years, which with the current infection,
has reduced to 72.4 years. Therefore, life expectancy has
reduced by 0.8 years in the state, A disproportionate re-
duction of life expectancy was observed across age. With
an increase in the share of COVID-19 attributable
deaths to 10%, life expectancy would reduce to 71.8 years
in the state.

Figure 4 shows the reduction in life expectancy at
birth in various scenarios of COVID-19 attributable
deaths in Maharashtra. Estimates suggest that the on-
going COVID-19 pandemic has significantly affected the
life expectancy in the state. Life expectancy has already
shrunk by 0.8 years due to the current level of COVID-
19 attributable deaths. in the scenario that COVID-19
attributable deaths would amount to 6, 8, and 10% of
total deaths in the state, the life expectancy at birth
would reduce by 0.9, 1.1, and 1.4 years respectively.

Table 3 presents the estimates of years of potential life
lost (YPLL) without COVID-19 and with various level of
deaths attributable to COVID-19 by age group in

Maharashtra. YPLL was estimated at 17.4 million in the
absence of infection. COVID-19 added more than 1.06
million YPLL loss in the state. It can be observed that
the age composition of YPLL with infection is substan-
tially different without infection. COVID-19 has signifi-
cantly affected the working adults aged 45-65 years with
their percentage share of YPLL increased to 50% com-
pare to 33% without infection. In contrast, the percent-
age share of YPLL among infants (0—1 years of age) has
decreased to 0.03% with COVID-19 compare to 6.5%
without it. In the scenario that COVID-19 attributable
deaths increase to 6, 8 and 10%, YPLL would increase by
1.2 million, 1.5 million and 1.9 million respectively.

Table 4 shows the estimated age-specific DALY in
various scenarios of COVID-19 attributable mortality in
Maharashtra. With the current share of deaths attribut-
able to the infection, we estimated DALYs for all ages to
be 6.1 per thousand population. DALY would change in
each scenario of COVID-19 attributable deaths. If
COVID-19 accounts for a 6% death share, DALYs would
increase to 7 per thousand population. With an increase
in the share of deaths attributable to COViD-19 to 8 and
10%, DALYs would increase to 9.2 and 11.5 per thou-
sand population respectively. The age pattern of DALY
suggests that the age group 60-64 makes the highest
contribution to the overall DALY.
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Fig. 4 Reduction in life expectancy at birth (in years) due to COVID-19 attributable deaths in Maharashtra, India 2020
.

Table 3 Estimates of years of potential life lost (YPLL) in various scenarios of COVID-19 attributable deaths in Maharashtra, India

2020
Age group Without COVID-19 At 5.3% deaths At 6% deaths At 8% deaths At 10% deaths
attributable to COVID-  attributable to COVID- attributable to COVID- attributable to COVID-
19 19 19 19
YPLL Share of YPLL Share of YPLL Share of YPLL Share of YPLL Share of

YPLL YPLL YPLL YPLL YPLL
0-1 1,141,269  6.56 335 0.03 379 0.03 503 0.03 627 0.03
1-4 334,770 1.92 3028 0.28 3427 0.29 4552 0.29 5669 0.29
5-9 245442 141 3328 031 3767 031 5002 0.31 6227 032
10-14 185706  1.07 6445 061 7294 061 9683 061 12,051 061
15-19 243,737 140 6339 0.60 7173 0.60 9518 0.60 11,842 0.60
20-24 546,719 3.14 25,006 235 28,292 235 37,528 2.36 46,671 237
25-29 617,269 355 23073 217 26,100 2.7 34605 218 43,017 218
30-34 894,629 5.14 60,284 567 68,180 567 90,350 5.68 112252 569
35-39 822,372 4.73 49,804 4.68 56,317 4.69 74,590 4.69 92,622 4.70
40-44 1,037,829 596 110039 1035 124399 1035 164647 1035 204310 1036
45-49 1163562 6.69 85,711 8.06 96,879 8.06 128,160  8.06 158,954  8.06
50-54 1320430 7.59 172,733 16.25 195,187  16.24 258010 16.23 319,757 1621
55-59 1,470,710 845 120684 1135 136372 1135 180265 11.34 223405 1133
60-64 1,576,967 9.06 155,767  14.65 175994 1464 232,553 1462 288,100 1461
65-69 1,533,804 881 100,527 945 113,620 945 150,284 945 186,362 945
70-74 1326376 7.62 71380 671 80,700  6.71 106823  6.72 132571 6.72
75-79 1,203,351 692 40,928 385 46,286 3.85 61,321 3.86 76,165 3.86
80+ 1,735454 997 27,831 262 31,478 262 41,718 262 51,836 263
Total 17,400, 100.0 1,063, 100.0 1,201, 100.0 1,590, 100.00 1,972, 100.00

395 242 843 112 438

0-44 6,069,743 34.88 287680  27.06 325328 2707 430,979 27.10 535288 27.14
45-64 5531668 31.79 534,895 5031 604,432 5029 798,988 5025 990,216 5020
65+ 5798985 3333 240,067  22.64 272,083 2264 360,145 2265 446,934 2266
Rate of 140.37 8.58 9.70 1283 1591

YPLL
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Discussion and conclusion

In a short period of 1 year, the COVID-19 pandemic has
emerged as the largest-ever health crisis globally, nation-
ally, and locally. Despite several measures to contain the
spread of the virus, the infection has intensified the dis-
ease burden, increased premature mortality, increased
short- and long-term morbidity, raised health care costs,
reduced income, increased unemployment, and above
all, generated a psychological scare worldwide. The sec-
ond and the third waves of COVID-19 infection are un-
derway in many of the worst-affected countries. The
geographical spread of the COVID-19 infection and the
associated mortality has largely been uneven. Its impact
varies across and within the countries. India is the
second-worst affected country with respect to the num-
ber of COVID-19 infections, where the disease remains
a constant threat due to the large population, densely
populated cities, slums, compromised hygiene practices,
inadequate health care facilities, and the lack of other
development indicators. The COVID-19 infection rate
and fatalities are quite uneven across India, with Maha-
rashtra being the worst affected state, accounting for
one-third of the total COVID-19 attributable deaths. In
this context, this is the first-ever study to examine the
impact of COVID-19 on life expectancy, premature mor-
tality, and disability-adjusted life years in Maharashtra,
India. The following are the salient findings.

First, the COVID-19 infection accounted for 5.3% of all
causes of death in the state until 20th December 2020. The
crude death rate has increased from 7 per thousand in the
pre-COVID-19 period to 7.4 per thousand population dur-
ing COVID-19, which is not a minor shift. A similar find-
ing has been reported in a study from USA [37]. Second,
the COVID-19 epidemic has significantly raised the likeli-
hood of dying in the age group 45-70, comprising a large
majority of the working adult population. At the current
infection rate, the share of premature mortality among
working adults (20-64) is 16, and 36% before age 70. In a
hypothetical scenario where the level of COVID-19 attrib-
utable deaths increase to 10%, the probability of dying pre-
maturely in the age group (0-70) and in the working-age
group of 20-64 would rise to 38 and 18% respectively.
Similar findings have been reported by various studies
across the globe [38, 39]. These observations on the mor-
tality front conveys not only the survival adversity brought
about by COVID-19, but also composition of the adversity,
which is rather alarming and has long-term implications.
Apart from the reversal in the trend of the crude death rate
(CDR), the increase in the premature mortality among
working adults has resulted in a loss of productivity and
put a share of households in distress with the loss of the
bread earner. This may lead to a range of adversities like
discontinuation of education by children and debt burden
among distressed households with gendered derivatives,
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wherein dependent girls, children, and women will become
worse off. Premature mortality, unless otherwise suffi-
ciently protected with insurance and economic protection
can have a devastating impact on individual households,
which may not be apparent in the macro scene. Third, with
the current share of COVID-19 induced mortality, life ex-
pectancy has already shrunk by 0.8 years in the state. If the
virus continues to spread and mortality reaches 10%, loss
in life expectancy is likely to be 1.4 years. Our findings are
consistent with literature [4, 8, 18]. A high reduction of life
expectancy (2.94 years) has been observed in USA [40].
Fourth, The COVID-19 attributable deaths have caused
about 1.06 million YPLL in the state. The majority of the
loss in YPLL has been among the working adults aged 45—
64 years. This disproportionately high share of person-
years life lost in the ages 45—64 has undoubtedly increase
the dependency burden at the household level, which calls
for micro-monitoring of such households and adoption of
appropriate protective measures for the dependents of the
adult victims. Lastly, the COVID-19 induced mortality has
substantial implications for DALY as well. At the current
share of COVID-19 induced mortality, the loss of DALY
was estimated at 6.1 per thousand population. With an in-
crease in the deaths share to 8 and 10% of mortality, DALY
loss is estimated to increase to 9.2 and 11.5 per thousand
population, respectively.

The new strains of COVID-19 at various places across
the globe have alarmed the world about the higher
transmission probability and higher associated mortality
than the existing strains of virus [41]. Therefore, ad-
vanced preparedness needs to be in place to tackle the
rapid spread of the infection until a substantial share of
the population is vaccinated. Since the beginning of the
pandemic, the national and states governments in India
have made several efforts to contain the spread of the
virus with measures like imposing a complete lockdown,
promoting hygiene and hand wash practices, executing a
phase-wise unlocking, promoting social distancing
norms and mask wearing, identifying hot spots, and
others. Though the infection rate had slowed down in
the country, COVID-19 infection is surging again,
whereas Maharashtra continues to be the worst affected
state in the country. In recent months, Maharashtra has
accounted for about half of the new COVID-19 infec-
tions in the country. The likely reasons behind this is
the densely populated cities, the presence of a large
number of slums, the large inflow and outflow of mi-
grants, the engagement of a substantial labour force in
the unorganized sector, along with a number of demo-
graphic challenges. The potential for rapid transmission
and the implied fatalities may well reverse the survival
scene in the state as indicated by this study [12].

It is heartening to note that India has been successful
in developing two of the vaccines, namely ‘Covaxin’ and
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‘Covishield’, and started the vaccination exercise on
16th January 2021. As of 5th March 2021, more than
15 million people have been vaccinated in the country
of whom 1.4 million are in the state of Maharashtra
[22]. The current vaccination program is limited to
health care workers, senior citizens and persons with
comorbidities. Giving the fact that half of the newly
infected cases are from Maharashtra, it is suggested
that the state be given priority in vaccination. The
vaccines are being supplied by the central government
while the vaccinated are being carried out by the state
governments. The state of Maharashtra and the cities
in the state should be accorded a high priority in the
vaccination program. Also the IEC (Information Edu-
cation and Communication) on the efficacy of the
vaccination should be intensified to reduce the vac-
cine hesitancy and to eliminate the mistrust among
some sections of the population.

Given that the risk of The COVID-19 infection is age
conditioned, with the vulnerability being greater among
those aged 40 and above, and that the virulence of the
disease intensifies with multimorbid conditions and a
compromised immunity, the rate of infection has been
quite high in the later ages, with an increased risk of fa-
tality as well. In view of the need for out-of-home activ-
ities for livelihood and the prevalence of inappropriate
working conditions that hardly allow for COVID proto-
cols of SMS (Sanitary Practice, Masking and Safe Social
Distance) to be followed, there needs to be a greater
focus on this vulnerable population to attain a balance
between work and life.

In conclusion, this exercise makes a precise assessment
of the survival scenario keeping in mind the continu-
ation of the COVID-19 pandemic. The study emphasize
the need for robust protection measures to mitigate the
consequences of the disease on victim households and
for prioritizing the vaccination program in the state of
Mabharashtra. The very specific vulnerability to this in-
fection calls for suitable action on a variety of fronts like
work environments out of home, means of communica-
tion in keeping with the COVID-19 protocols, and ad-
equate sanitary and hygiene amenities in the living
environment to restrict the spread of the infection and
to bring it under control before prior to the vaccination
drive goes into in full swing.
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