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Abstract

Background: There are sufficient evidences on the association of epidemiological and clinical features of the
patients with COVID-19 but still there are paucity of evidences on socio-economic aspects of this disease. An
ecological study has been carried out with aim to assess the associations of the Human Development Index (HDI)
and its components of each states and Union territories in India with incidence and mortality from COVID-19.
Methods: Information on confirmed cases and deaths have been extracted from the data on the website of Covid
India Organization and the data on HDI and its components have been extracted from various national and
international agencies. Regression analysis was performed which showed a direct significant association (p-
values<0.05) of incidence and mortality rates with HDI and its components at the national level. Concentration
index was estimated to measure socio-economic inequality in COVID-19 incidence and mortality rates with 95%
confidence interval (Cl), which were 0.41 (0.27-0.54) and 0.42 (0.26—-0.58) for incidence and mortality rates of
COVID-19 respectively. Results: The high incidence and mortality rates of COVID-19 in states and union territories
of India with high HDI and its components warrant priority for interventions by the national health policy-makers.
Cases detection and screening facilities need to be scaled up in states and UTs with low incidence and mortality
rates to minimize the under-reporting of the cases.
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Introduction the WHO, then was later on updated as SARS-CoV-2
and the name of the disease as coronavirus disease
2019 (COVID-19)(1,2). By November 27, 2020, the
disease had infected more than 61million cases and
1.43 million people died so far at the global level (3).

The 2019 novel coronavirus (SARS-cov2) or
COVID-19 as it is now called is rapidly spreading
worldwide from its place of origin in Wuhan City of
Hubei Province of China. The virus was initially
named as 2019 novel coronavirus (2019-nCOV) by
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In India, nearly 9.3 million cases and 0.13 million
deaths have been reported so far.(4)

Even though a high proportion of the infected
persons have manifested with mild symptoms not
requiring hospitalization, it has been observed that a
significant proportion of the individuals have the
illness of moderate to severe nature requiring
immediate critical care. Common signs and
symptoms of the disease involve fever, shortness of
breath, cough, respiratory and breathing problems.
The infection can make severe acute respiratory
syndrome, kidney failure, pneumonia, and even
death in more severe cases.(5) (6) High incidence of
mortality among elderly population or those with
comorbid conditions were reported.(7)

It has been observed an obvious differences in
epidemic spread and fatality rates among regions,
but factors related to these regional differences are
unclear. It is important to explore the specific
reasons for variations in burden of disease. Factors
like size and structure of population, geographical
areas, population density, and human development
index could be related to the extent of disease
spread and transmission.

There are sufficient evidences on the association of
aetiology with incidence and mortality due to COVID-
19 but still there are paucity of evidences on many
aspects of this disease. Socio-economic factors could
be one of the important aspects which have not been
addressed so far. Considering these facts into
account, an ecological study has been carried out
with following aims and objectives.

Aims & Objectives

1. To assess the associations of specific elements of
the Human Development Index (HDI) like life
expectancy at birth, educational status and per
capita income of each states and Union
territories in India with incidence and mortality
from COVID-19.

2. To examine the socio-economic inequality in
morbidity and mortality of COVID-19 across the
regions in India. Also Besides these, association
of other independent variables such as
percentage of urban population have also been
evaluated.

Material & Methods

Study Design: Ecological study
Study Population : All confirmed cases of COVID-19
reported from all the states and Union Territories of
India until November 23, 2020.
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Strategy for data collection :

|. Data of COVID-19: For the study, data of
confirmed cases and deaths have been extracted
from the website of Covid India Organization till
23rd November 2020.(4) Three epidemiological
indicators were adopted as dependent variables:
i) COVID-19 incidence rate/100 000 inhabitants,
ii) COVID-19 mortality rate/100 000 inhabitants,
and iii) COVID-19 case fatality rate per 10000
Covidl9 infection. Since the number of
incidences and deaths from the disease is
changing daily and is being updated based on the
rates of diagnosis and reports from different
regions of India, the data in this article are based
on the statistics of the reports by the above
agency.

The independent variables used in the study are as

follows:

. Human Development Index (HDI) Data: The
Human Development Index (HDI) is a composite
index that takes into consideration: health,
education and per capita income. This is used as
a summary measure of three dimensions of
human well-being, viz, a long and healthy life,
education, and a decent standard of living, which
is usually constructed by combining three
indices, viz, life expectancy index, education
index and income index. Regions specific HDI
data have been accessed from the United
Nations Development Programme (UNDP) site.
(8) The HDI gives a value between zero and one.
The human development index allows regional
comparisons. The HDI is a review of measures in
human advance. The HDI determines the
average success in a nation in three major
aspects of human progress, including long and
healthy life, access to knowledge, and living
standards.(9) (10) (11)

[ll. State Wise Population Data: State and Union
Territories wise projected population data for
the year 2019 were retrieved from portal of the
Unique Identification Authority of India, Govt. of
India. (12)

IV. State-wise life expectancy at birth data (2012-
16) : Sample Registration System, Registrar
General and Census Commissioner, Ministry of
Home Affairs, Government of India periodically
publish data on life expectancy at birth. The data
had been retrieved from there. (13)

V. Literacy Rate (%) Data: State-wise literacy rate

data were retrieved from the document
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available in Office of the Registrar General,
GOI.(13)

VI. School education up to secondary level and
above: State-wise data retrieved from the
published document of GOI.(14)

VIl. Below Poverty Line (%): State-wise data
retrieved from the data available on Reserve
Bank of India website.(15)

VIIl. Per Capita Income (in Rs and in USS$): State-wise
per capita income data were retrieved from the
Ministry  of  Statistics and Programme
Implementation, GOL.(16)

IX. Percent of Urban Population: State-wise
proportion of urban population retrieved from

the Census of India.(17)

Data Analysis: It is reasonable to assume people in

the same region are independent and identical with

the same probability of being infected and diagnosed
as a confirmed case. Under this assumption, we
estimated incidence rate and mortality rate due to

Covid19 per 100,000 population for each region

using population at risk. Case-fatality rate is defined

as the proportion of death among the confirmed
cases.

However, not all infected people are diagnosed and

counted into the confirmed cases. We assume

people in the same region has the same probability
to get infected and die due to COVID-19 while the
risk of death is different among different regions.

Hence, we estimated the case-fatality rate per

10,000 COVID-19 cases of each region taking

cumulative confirmed cases as on the date of data

retrieval.

All the statistical analysis was done using STATA

version 10 (Stata Corp, USA). Normality condition of

all the dependent and independent variables were
tested using Shapiro-Wilk W test of normality. It was
found that some of the variables were not normally
distributed (p<0.05) when measured on the usual
scale. Dependent variables like incidence rate (p-
value= 0.386), mortality rate (p-value=0.163), and
case-fatality rate (p-value=0.104) were found to be
normality distributed when these variables were
transformed to log scale. Independent variables such
as Per capita income (Rs), Per Capita Income (USS),
density of urban population were also transformed
to log scale. These log transformed variables were

found to be normally distributed on log scale (p-

value>0.05). Normality assumption is one of the

important assumptions for applying regression
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analysis. Student’s t-test was applied to test the
regression and correlation coefficients.
Concentration index was used to measure the socio-
economic inequality, where the cumulative
percentage of mortality or incidence from COVID-19
(y-axis) was plotted against the cumulative
percentage of regions ranked by their human
development index (HDI) (x-axis) beginning with the
lowest HDI on the left, and ending with the highest
HDI on the right. This is one of the best measures of
inequalities in different regions with a natural
ordering.

Results

[Figure 1] presents the association of mortality per
100,000 population with cases per 100,000
population. It was found that Log mortality per
100,000 population was positively associated with
Log incidence rate per 100,000 population with a
correlation coefficient r = +0.82 (p-value= 0.0001).
Therefore, it is statistically highly significant that the
states having high incidence rate of covid19 had also
have high mortality rate due to covid19.Delhi had
the highest mortality rate and Bihar had the lowest
mortality rate in the country in relation to incidence
rate.

The regression model is Y = 1.056 X — 4.8755 where
Y = Log Mortality Rate/0.1M and X = Log Cases/0.1M
(R-Square=0.6703, p-value=0.0001).

[Figure 2] presents the association of Case-fatality
per 10,000 population with cases per 100,000
population. It was found that Log case-fatality per
10,000 population was not associated with Log
incidence rate per 100,000 population with a
correlation coefficient r = -0.078 (p-value= 0.657).
The regression model is Y = 0.056 X + 4.33 where Y =
Log case-fatality rate per 10,000 cases and X = Log
Cases/0.1M  (Adjusted  R-Square=0.0061, p-
value=0.657). The graph is also indicating that many
regions of the country deviated from the regression
line as shown in the figure.

We analysed the association of various factors such
as literacy level, school education up to secondary
level per 1000 population, percent of population
below poverty line, per capita income in both rupees,
and life expectancy at birth, with Incidence rate per
100,000 population. Besides these variables, the
level of urbanization i.e. percent of urban population
in each regions was also used to determine the
association with incidence rate of covid19.
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Results from linear regression models that examined
the association between HDI and its components and
the incidence and mortality rates from COVID-19 are
presented in [Table 1].

[Figure 3A] presents the association of log of
incidence rate per 100,000 population with literacy
level of the population. It was found that Log
incidence rate per 100,000 population was positively
associated with literacy rate (%) with a correlation
coefficient r = +0.3769 (p-value= 0.0256). Therefore,
it was statistically highly significant that the states
having high literacy rate had also high incidence rate
of covid19. The regression model is Y = 0.034X +
3.928 where Y = Log Incidence rate/0.1M and X =
Literacy rate (%) (R-Square=0.1421, p-value=0.0256).
[Figure 3B] presents the association of log of
incidence rate per 100,000 population with level of
secondary education above 15 years of age per 1000
population. It was found that Log incidence rate per
100,000 population was positively associated with
level of secondary education above 15 years of age
per 1000 population with a correlation coefficient r =
+0.4851 (p-value= 0.0031). Therefore, it was
statistically highly significant that the states having
high level of secondary education above 15 years of
age per 1000 population had also high incidence rate
of covid19. The regression model is Y = 0.0069X +
5.80 where Y = Log Incidence rate/0.1M and X = level
of secondary education above 15 years of age per
1000 population (R-Square=0.2354, p-
value=0.0031).

[Figure 3C] presents the association of log of
incidence rate per 100,000 population with percent
of population below poverty line. It was found that
Log incidence rate per 100,000 population was
negatively associated with percent of population
below poverty line with a correlation coefficient r = -
0.42 (p-value= 0.012). Therefore, it was statistically
highly significant that the states having low percent
of population below poverty line had high incidence
rate of covid19. The regression model is Y = -0.0274X
+ 7.072 where Y = Log Incidence rate/0.1M and X =
percent of population below poverty line (R-
Square=0.1753, p-value=0.012).

[Figure 3D] presents the association of log of
incidence rate per 100,000 population with log of per
capita income (in Rupees). It was found that Log
incidence rate per 100,000 population was positively
associated with log of per capita income with a
correlation coefficient r = 0.654 (p-value= 0.0001).
Therefore, it was statistically highly significant that
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the states having high per capita income had high
incidence rate of covid19. The regression model is Y
= 0.9433X — 4.64 where Y = Log Incidence rate/0.1M
and X = Log of Per Capita Income (in Rs.) (R-
Square=0.4276, p-value=0.0001).

[Figure 3E] presents the association of log of
incidence rate per 100,000 population with life
expectancy at birth. It was found that Log incidence
rate per 100,000 population was positively
associated with life expectancy at birth with a
correlation coefficient r = 0.553 (p-value= 0.0092).
Therefore, it was statistically highly significant that
the states having high life expectancy at birth had
high incidence rate of covid19. The regression model
is Y = 0.1289X — 2.476 where Y = Log Incidence
rate/0.1M and X = Life expectancy at birth (R-
Square=0.3063, p-value=0.0092).

Finally, regression analysis was performed to
estimate the overall effect of HDI on incidence of
Covid19. Figure-3F presents the association of log of
incidence rate per 100,000 population with human
development index (HDI). It was found that Log
incidence rate per 100,000 population was positively
associated with HDI with a correlation coefficient r =
0.658 (p-value= 0.0001). Therefore, it was
statistically highly significant that the states having
high HDI had high incidence rate of covid19. The
regression model is Y = 9.4182X + 0.167 where Y =
Log Incidence rate/0.IM and X = HDI (R-
Square=0.4333, p-value=0.0001).

[Figure 4] presents the association of log of incidence
rate per 100,000 population with percent of urban
population which indicates level of urbanization in
each regions of India. It was found that Log incidence
rate per 100,000 population was positively
associated with percent of urban population with a
correlation coefficient r = 0.573 (p-value= 0.0003).
Therefore, it was statistically highly significant that
the states having high level of urbanization had high
incidence rate of covid19.The regression modelis Y =
0.0216X + 5.784 where Y = Log Incidence rate/0.1M
and X = Percent of urban population (R-
Square=0.3286, p-value=0.0003).

Association of Log Mortality rate/ 100,000
population with HDI and its components

Results from linear regression models that examined
the association between HDI and its components and
mortality rates from COVID-19 are presented in
[Table 1].

[Figure 5A] presents the association of log of
mortality rate per 100,000 population with literacy
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level of the population. It was found that Log
mortality rate per 100,000 population was positively
associated with literacy rate (%) with a correlation
coefficient r = +0.43 (p-value= 0.010). Therefore, it
was statistically highly significant that the states
having high literacy rate had also high mortality rate
of covid19. The regression model is Y = 0.0497X —
1.797 where Y = Log mortality rate/0.1M and X =
Literacy rate (%) (R-Square=0.1853, p-value=0.0098).
[Figure 5B] presents the association of log of
mortality rate per 100,000 population with
secondary education among 15 years and above per
1000 population. It was found that Log mortality rate
per 100,000 population was positively associated
with secondary education above 15 years with a
correlation coefficient r = +0.50 (p-value= 0.0022).
Therefore, it was statistically highly significant that
the states having high proportion of secondary
education above 15-years had also high mortality
rate of covid19. The regression model is Y = 0.0091X
+ 1.054 where Y = Log mortality rate/0.1M and X =
Secondary education above 15-years per 1000
population (R-Square=0.2501, p-value=0.0022).
[Figure 5C] presents the association of log of
mortality rate per 100,000 population with
population below poverty level (%). It was found that
Log mortality rate per 100,000 population was
negatively associated with secondary education
above 15 years with a correlation coefficient r=-0.52
(p-value= 0.0014). Therefore, it was statistically
highly significant that the states having low level of
BPL population had high mortality rate of covid19.
The regression model is Y =-0.0435X + 2.86 where Y
= Log mortality rate/0.1M and X = Population below
poverty line (R-Square=0.2682, p-value=0.001).
[Figure 5D] presents the association of log of
mortality rate per 100,000 population with log per
capita income (in Rupees). It was found that Log
mortality rate per 100,000 population was positively
associated with per capita income (in Rupees) with a
correlation coefficient r = 0.711 (p-value= 0.0001).
Therefore, it was statistically highly significant that
the states having high per capita income had high
mortality rate of covid19. The regression model is Y
= 1.314X + 2.86 where Y = Log mortality rate/0.1M
and X = log per capita income (Rs.) (R-
Square=0.5060, p-value=0.0001).

[Figure 5E] presents the association of log of
mortality rate per 100,000 population with life
expectancy at birth (in years). It was found that Log
mortality rate per 100,000 population was positively
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associated with life expectancy at birth with a
correlation coefficient r = 0.589 (p-value= 0.0049).
Therefore, it was statistically highly significant that
the states having high life expectancy at birth had
high mortality rate of covid19. The regression model
is Y = 0.172X — 9.91 where Y = Log mortality
rate/0.1M and X = life expectancy at birth (R-
Square=0.3472, p-value=0.0049).

[Figure 5F] presents the association of log of
mortality rate per 100,000 population with human
development index (HDI). It was found that Log
mortality rate per 100,000 population was positively
associated with HDI with a correlation coefficient r =
0.678 (p-value= 0.0001). Therefore, it was
statistically highly significant that the states having
high HDI had high mortality rate of covidl9. The
regression model is Y = 12.42X — 6.38 where Y = Log
mortality rate/0.1M and X = HDI (R-Square=0.4596,
p-value=0.0001).

[Figure 6] presents the dependence of log of
mortality rate per 100,000 population on percent of
urban population which indicates level of
urbanization in each regions of India. It was found
that Log mortality rate per 100,000 population was
positively associated with percent of urban
population with a correlation coefficient r =0.621 (p-
value= 0.0001). Therefore, it was statistically highly
significant that the states having high level of
urbanization had high incidence rate of covid19.The
regression model is Y =0.03X + 0.9769 where Y = Log
mortality rate/0.1M and X = Percent of urban
population (R-Square=0.3863, p-value=0.0001).
[Figure 7] shows concentration curves for the
outcome measures analysed in this study. The
horizontal axis represents the cumulative
percentage of the population ranked by HDI with the
origin as the lowest human development index. The
cumulative percentage of incidence and mortality
rate from COVID-19 corresponding to the cumulative
percentage of HDI is recorded on the vertical axis.
Concentration index and 95% Cl were 0.41 (0.27—-
0.54) for incidence rate of COVID-19 and 0.42 (0.26—
0.58) for COVID-19 mortality rate.

Discussion

In this ecological study, we have used the data of
total COVID19 cases and Deaths per 100,000
population for examining the statistical relationship
with variables such as literacy rate(%), secondary
education 15-years and above per 1000 population,
proportion of population below poverty line, per
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capita income (in Rs.), life expectancy at births in
years and Human development index (HDI). Besides
these variables, urban density, which is measured as
percent of urban population in regions was also used
to see the effect of urbanization on morbidity and
mortality of COVID-19. Statistically significant
relationships were found with all indicators with that
of Cases and Deaths per 100,000 population.

We have found a very strong statistically significant
association of Deaths with Cases per 100,000
population with a correlation coefficient of r= 0.82
(p-value=0.0001). This statistically significant
association clearly indicates that the more are cases
per 100,000 population in states or union territories
the more are deaths per 100,000 population. A
similar association at the country level was observed
in a study conducted at the global level.(18) Timely
and effective implementations of the necessary
pandemic restrictions in the states was a correct
decision by the health policy makers of the country.
Human Development Index (HDI) was considered as
an indicator of the socio-economic status of the
states and union territories, and its effect on the
incidence and mortality rates of COVID-19 was
examined. In this study, it was observed that HDI was
significantly associated with incidence and mortality
rates, hence, indicating that with increasing HDI both
incidence and mortality rates also increasing. The
high incidence rate in states and union territories
(UTs) with high HDI could be attributed to the
effective health-care system for early detection of
disease and effective implementation of screening
programmes to diagnose the cases. The states with
high HDI like Kerala, Delhi, Punjab, Tamil Nadu,
Haryana, Maharashtra etc. and UTs like Chandigarh,
Puducherry, Andaman and Nicobar Islands had
reported high incidence of COVID-19. However, the
states with low HDI like Bihar, UP, Odisha,
Chattisgarh, MP had reported low number of cases
because of not proper infra-structure of health-care
systems for early detection and lack of proper
implementation of screening programme. This could
be due to low quality of registration and reporting
system, which could lead to under reporting of
disease in some state and UTs.

The three important components of HDI i.e. life
expectancy at birth, education level and income level
had also showed a significant positive association
with incidence and mortality rates of COVID-19. High
life expectancy of the population is an indicator of
increasing the elderly population. The results of
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various studies had shown higher incidence and
mortality in COVID-19 in the elderly population as
compared to other age stratums of the population.
The result of this study had also reflected the similar
observation, which is very consistent with the results
of other studies. The older people are at high risk of
progressing to severe cases of the disease and their
immune system is less able to cope up with the
severity and infectious challenges.(19) (20,21)
Education status of state and UTs was measured
using two important variables: Literacy Level (%) and
Secondary education above 15-years of age per 1000
population. Both these variables had shown a very
high significant association with incidence and
mortality rates of COVID-19. High educational level
could be an indicator of increased level of health
literacy and awareness of early symptoms of disease
leading to early detection which would directly
increase the incidence reporting.

Income level was measured using two important
variables: Percent of population below poverty line
(BPL) and Per Capita Income (In Rupees or USS).
There was a significant negative association of BPL
with incidence and mortality rates of COVID-19 in
India. The states having high percent of population
living below poverty line had low incidence and
mortality rates whereas the states having low BPL
had high incidence and mortality rates. The states
having high per capita income (in Rupees or USS) had
shown a high positive association with incidence and
mortality rates. Most of the state having high per
capita income are comparatively more developed in
terms of modern infra-structure and industrialization
which could directly affect the freedom of
movement and assembly on public facilities leading
to minimization of social distancing. This could
adversely increase the transmission probability
among the population leading to high incidence rate.
High proportion of urban population is also a factor
of development and industrialization.

The positive value of the concentration index and the
placement of the concentration curve below the
equality line indicate that morbidity and mortality of
COVID-19 are more concentrated in regions with
high socio-economic status. Thus, the concentration
index showed a higher socio-economic disparity on
incidence and mortality rates of COVID-19.

Conclusion

As per the results of this study, the high incidence
and mortality rates of COVID-19 in regions with high
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HDI and other components are remarkable, and the
national health policy makers should give high
priority in implementation of programmes to reduce
the burden of this disease in those states with high
incidence and mortality rates of COVID-19.

Recommendation

The results of the study show that the morbidity and
mortality of COVID-19 are more concentrated in
regions with high socio-economic status and
education which reflects more health awareness of
early symptoms leading to early detection which
would directly increase the incidence reporting.

Limitation of the study

There were some limitations of this study. Since this
was an ecological study, hence the inherent
limitation of this study design could be ecological
fallacy, which is described as the bias that may occur
because of relationship observed among variables
on an aggregate level cannot be applicable to the
relationship that exists at an individual level. Second,
the statistical methods for controlling the influences
of confounding variables cannot be applied in the
ecological study. Hence, the estimate of effects are
largely biased, and do not provide a powerful
examination of a causal hypothesis but can be used
for generating the hypothesis. Third, regions specific
HDI data and its components are of not of the same
time period which could compromise the actual
estimates.

Relevance of the study

A general perception which is there in the mass is
that the less education and low socioeconomic
status has high incidence of disease (especially
communicable diseases). But the findings of the
current study shows the opposite, that is higher the
socioeconomic status and literacy, higher the
incidence of the Coronavirus disease.
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TABLE 1 EFFECT OF HUMAN DEVELOPMENT
INCIDENCE AND MORTALITY RATES IN INDIA
Variables

INDEX

Beta 95% Confidence
coefficient Interval
A. Education Level
I. Literacy Level(%) 0.0340 0.0044 - 0.0636
1. School Education up to secondary = 0.0069 0.0025 -0.0113
Level (Per 1000 population)
B. Income Level
I. Percent of Population Below -0.0274 -0.0484 - (°)
poverty Line 0.0063
Il. Log Per Capita Income (In Rs.) 0.9433 0.556 - 1.329
Il. Log Per Capita Income(In USS) 0.9645 0.578-1.35
C. Health
. Life Expectancy at Birth 0.128 0.036-0.222
Health Development Index (HDI) 9.42 5.60-13.23
D. Other Factors
I. Urban Population (%) 0.0216 0.0106 — 0.0325

672

Log( Incidence rate/100000) of Covid19

AND ITS COMPONENTS ON COVID-19

Log( Mortality rate/100000) of Covid19

P Beta 95% Confidence P
values coefficient Interval values
0.0256 0.0495 0.0128-0.0867 0.010
0.0031 0.0091 0.0035-0.0147 | 0.002
0.012  -0.043 -0.069 - (-) | 0.001
0.0180

0.0001 1.315 0.854 - 1.77 0.0001
0.0001 1.342 0.884-1.80 0.0001
0.0092 0.172 0.0589 —0.285 0.005
0.0001 12.428 7.65-17.20 0.0001
0.0003 0.030 0.0162 - 0.0434  0.0001
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FIGURE 1 ASSOCIATION OF MORTALITY DUE TO COVID19 PER 100,000 POPULATION WITH CASES

PER 100,000 POPULATION.
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FIGURE 2 ASSOCIATION OF CASE-FATALITY PER 10,000 POPULATION FROM CASES PER 100,000
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FIGURE 3 ASSOCIATION OF LOG

INCIDENCE RATE PER 100,000 POPULATION WITH HUMAN

DEVELOPMENT INDEX (HDI) AND ITS COMPONENTS
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FIGURE 5 ASSOCIATION OF LOG MORTALITY RATE PER 100,000 POPULATION WITH HUMAN
DEVELOPMENT INDEX (HDI) AND ITS COMPONENTS
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FIGURE 6 ASSOCIATION OF LOG MORTALITY RATE PER 100,000 POPULATION ON URBAN
POPULATION (%)
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FIGURE 7 CONCENTRATION CURVE FOR MEASURING SOCIO-ECONOMIC INEQUALITY IN INCIDENCE
AND MORTALITY RATE FROM COVID-19 RANKED BY HUMAN DEVELOPMENT INDEX IN INDIA
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