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As of May 16, 2021, India, a country
with a population of 1.38 billion,

was second only to the United States in
the total number of reported severe
acute respiratory syndrome coronavirus
2 (SARS-CoV-2) cases (nearly 25 million)
andthird following the United States and
Brazil in total reported deaths
(>270000)." Data from seroprevalence
studies and limited excess mortality cal-
culations offer evidence that the actual
numbers of infections and deaths are
likely much larger than the ones
reported.”?

We recognize that multiple challenges
lead to underreporting of COVID-19
fatalities including (1) deaths that occur
outside of hospitals that either are not
captured or incur a lag, (2) deaths that
are classified under comorbid illnesses,
(3) deaths that are attributable to low
access to quality health care or a short-
age of health care resources, and (4)
deathsthatare undetected as a result of

an inadequate COVID-19 testing pro-
gram. Our review of the existing evi-
dence suggests that the problem is
particularly acute for India, where a large
number of deaths (especially ones hap-
pening outside a health care facility or in
rural areas) routinely remain medically
unreported.*

CURRENT ESTIMATES

We report these numbers as of May 16,
2021. The overall case fatality rate (CFR)
in India has remained low (1.09%) rela-
tive to estimates from other countries
(1.77% in the United States, 2.78% in
Brazil, 2.07% globally).1 However, India
has a young population (e.g., proportion
of the population aged = 65 years is
6.4% in India vs 9.3% in Brazil and 16.5%
in the United States) and, as such, age-
specific mortality comparisons are more
meaningful. The first and second waves
of the pandemic in India are
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characteristically different in terms of
both infections and deaths. The CFR for
wave 1is 1.4%, and the CFR for wave 2 is
currently 0.8%. Some state-specific
numerical estimates are presented in
Table 1. It is hypothesized that the
reduced CFR in wave 2 is attributable to
underreporting, pending data reconcili-
ation from diverse sources, and a large
number of infections in younger age
groups with a lower risk for severe clini-
cal presentation of SARS-CoV-2, an
assertion yet to be verified.®

UNDERREPORTING OF
INFECTIONS AND DEATHS

To estimate infection fatality rates (IFRs),
we, among other researchers, have used
epidemiological models and seropreva-
lence surveys.® Such models’ indicate
that the underreporting factor is around
10 to 20 for cases and around 2 to 5 for
deaths, based on data from wave 1 in
India. According to these studies, the IFR
for India is roughly 0.1% using observed
death counts and 0.4% after incorporat-
ing underreporting of deaths (Table 2).
The former resembles early estimates for
Mumbai, Srinagar, and Karnataka using
observed fatalities (0.09%, 0.06%, and
0.05%, respectively).'"?

We note that anecdotal and media
reports corroborate model estimates.
For example, during wave 1, a group of
volunteers collected reported deaths
from obituaries in newspapers and
found the death count to be almost
twice that officially reported.”? Likewise,
during this recent surge, a New York
Times article noted that authorities in
Guijarat reported between 73 and 121
daily COVID-19-related deaths in mid-
April, contradicting a leading newspaper
in Gujarat that cited the number as sev-
eral times higher (around 610 daily
deaths)."® Recently, an excess death
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pandemic, but the official reporting of
TABLE 1— state-Level Comparison of COVID-19 Attributed Mortal-

ity for the First and Second Waves in India: March 24, 2020-February
14, 2021, and February 15, 2021-May 15, 2021

this information quickly stopped. We
only have access to sporadic release of
charts and tables in briefings and media
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reports. We jointhe research community
Wave 1: Mar 24, 2020- Wave 2: Feb 15, 2021- ' ‘ ‘
Feb 14, 20212 May 15, 20212 in calling for these data as well as infor-
No. of Deaths No. of Deaths  1ation on comorbidities, which are nec-
No. of Cases Reported No. of Cases Reported essary to track age- and sex-specific
b b . . . .
State Reported (CFR) Reported (CFR) trends, to identify high-risk subpopula-
India 10915905 155169 (1.42) 13766623 114550 (0.83) , ,
tions, and to validate hypotheses
Maharashtra 2064181 51526 (2.50) 3279785 28983 (0.88) , , ,
regarding rates of infections, severe
Punjab 176275 5696 (3.23) 314457 5996 (1.91) o
- cases, and deaths within subgroups of
Gujarat 265213 4399 (1.66) 479165 4638 (0.97) '
interest.
Karnataka 945237 12271 (1.30) 1226661 9169 (0.75)
Kerala 1004041 3986 (0.40) 1114128 2354 (0.21) In terms of longevity and cause of
Delhi 636916 10890 (1.71) 750465 10353 (1.38) death, India’'s most recent reporting of

Note. CFR = case fatality rate.
Source. COVID19INDIA (https://bit.ly/3wajWzc).

®Wave 1 is defined as starting from March 24, 2020, when the first nationwide lockdown was
implemented in India. Wave 2 is defined as starting from February 15, 2021, when the national
effective reproduction number for COVID-19 in India crossed unity. Estimates for wave 2 are
computed through May 15, 2021, which is the latest available data at the time of this report.
BCFR is the number of reported deaths divided by the number of reported infected cases.

calculation based on comparing death
certificates issued in the state of Guja-
rat'*showed that while the state
reported 4218 COVID-19-related
deaths during March 1 to May 10, 2021,
an estimated 61 000 excess deaths
remained uncounted, indicating an
underreporting factor of nearly 15.
Moreover, comparisons to past years of
satellite images revealing fires emitting
from burial pyres has imprinted the
sheer scale of additional lives lost to the
pandemic in April 2021.

UNIQUE FEATURES

As a result of delayed detection, the
proportion of COVID-19-related deaths
within a narrow time-to-death window
(from the date of confirmed diagnosis)
was higher in select regions compared
with the global findings. For example, a
study found a considerable 18% of
deaths across the states of Tamil Nadu

Editorial Zimmermannetal.

and Andhra Pradesh occurred within 24
hours of diagnosis,” suggesting a sub-
stantial lag in the initial diagnosis of
COVID-19 compared with other coun-
tries. In wave 2, a strained health system,
a deficit of intensive care unit beds, and
inadequate oxygen monitoring for
at-home isolation have collectively exac-
erbated this issue. The CFRs in India vary
considerably across states (e.g.,, among
large states, Kerala has the lowest and
Punjab has the highest CFRs). This geo-
graphical heterogeneity is also reflected
in the (albeit limited) regional excess
death calculations available for 2020.">

DATA PAUCITY

India, unlike other countries, does not
have robust and readily available mor-
tality data that can be used for analysis."®
The Ministry of Health and Family Wel-
fare shared age- and sex-disaggregated
COVID-19-related data at the start of the

life expectancy and all-cause mortality
estimates are from 2014 to 2018 and
2010 to 2013, respectively, precluding
any meaningful, timely study of all-cause
or excess mortality. According to the
latest global excess mortality study (Jan-
uary 2021), 77 countries report data on
all-cause mortality, enabling experts to
compute country-specific excess mor-
tality, which is largely considered the
gold standard for estimating the burden
of COVID-19."® India is a notable excep-
tion'®; in our opinion, the release of
these figures is sorely needed.

IMPACT OF
INSUFFICIENT DATA

Deficiency in the COVID-19 death
reporting has harmful ramifications. It
limits modelers’ ability to predict the
course of the pandemic, gauge its
impact, and estimate health care
resource needs—including oxygen sup-
plies and hospital beds. Without disag-
gregated epidemiological data, linked
with genomic sequencing, assessing the
lethality of virus strains and evaluating
vaccine effectiveness becomes nearly
impossible. This data-deficient environ-
ment stunts overall policy efforts to
improve public health outcomes and


https://bit.ly/3waJWzc

TABLE 2— state-Level Summary of the Latest Issued COVID-19
Attributed Mortality in India During 2020-2021

As of May 16, 2021® As of Jan 31, 2021<4
No. of No. of Deaths
Cases Reported Adjusted
State® Reported (CFR) IFR IFR Excess Deathse-i
India 24965079 274417 (1.09) 0.13 0.46 NA
Maharashtra 5378452 81486 (1.51) 0.46 0.97 NA—Mumbai:
~21000
Punjab 497705 11895 (2.38) 0.36 1.01 NA
Gujarat 752619 9121 (1.21) 0.28 0.59 ~61000
Karnataka 2203462 21837 (0.99) 0.17 0.43 NA—Bengaluru:
10248
Kerala 2147968 6429 (0.29) 0.06 0.14 ~-16000
Delhi 1393867 21506 (1.54) 0.06 0.38 NA—New Delhi:
~-5800

Note. CFR = case fatality rate; IFR = infection fatality rate; NA = not available.
°The states that have issued excess deaths calculations as of May 16, 2021 (and Punjab) are included in

this table.
PCOVID19INDIA (https://bit.ly/3wa)Wzc).
“Purkayashtha et al.®

9|FR and adjusted IFR are estimates from an extended susceptible-exposed-infected-removed (SEIR)
model, where adjusted IFR accounts for underreporting of COVID-19 deaths.

eAnnual excess deaths for the city of Mumbai and the state of Kerala are both for 2020.°

fExcess deaths for the state of Gujarat are from March 1 to May 10, 2021.1°

8Excess deaths for the city of Bengaluru are from January to July 2020 (https://bit.ly/351BV3V).

NExcess deaths for the city of New Delhi are from April to June 2020 (https://bit.ly/3gqcSNj).

iExcess deaths calculations vary across regions, as approaches depend on underlying assumptions
regarding the number of expected deaths. The general framework includes obtaining the difference
between the observed death count and the average expected death count, as derived from previous

years.

ICFR is the number of reported deaths divided by the number of reported infected cases.

health care infrastructure for the future.
For example, without knowing who are
dying and the magnitude of COVID-19-
related fatalities, one cannot design
social and economic policies to protect
the vulnerable and support the families
left behind.

RECOMMENDATIONS
MOVING FORWARD

We offer general recommendations
herein for systematizing the collection
and advancing the quality of all-cause
and disease-specific mortality data in
India. The Indian government recently
announced a pilot trial of a personal
digital health identifier, which would

ultimately serve as an electronic key to a
health data repository for each individ-
ual nationwide."” Integrating data across
health systems offers a solution to cap-
turing all-cause mortality in a more
nationally representative way. With suc-
cessful implementation, and multiplat-
form linkages, a digital health identifier
would enable comprehensive analysis of
health care outcomes via continuous
reporting and a breadth of available
individual-level data.

Heterogenous data linkage holds
promise for approximating unreported
deaths, such as through tracking inactive
Aadhaar cards (akin to Social Security
cards in the United States), bank
accounts, phone numbers, and social
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media accounts. Inspection of life insur-
ance claims may also complement indi-
rect validation efforts in urban areas.
Innovative strategies for surveillance
using community health care and
Accredited Social Health Activist workers
are needed in rural India, where a
proper reporting system is largely
absent. We recommend strengthening
the Civil Registration System by leverag-
ing community engagement and part-
nerships as well as collaborating with
community and religious leaders to
encourage prompt reporting by family
members of the deceased. We need
continued attention to medical certifi-
cation of deaths and mandatory linking
to the Civil Registration System for India
to meet international standards. Death
not being reported reflects dishonor to
the entire life of a person. When not
captured and analyzed in a timely man-
ner, the existing health inequities are
further exacerbated. A fortified nation-
wide vital surveillance system, as well as
timely and comprehensive data report-
ing and cogent analysis, is at the heart of
fighting this pandemic. An investmentin
a robust data ecosystem now will help
safeguard India against future health
crises. AJPH
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