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Abstract

Life expectancy and disparities in longevity
are vital indicators of a population’s health. This
study analyzes changes in life expectancy at birth
(e0) and life disparity at birth (e†0) across India
and its states from 1991 to 2018. It explores age-
and sex-specific contributions to improvements
in longevity and reductions in disparities. Us-
ing abridged life tables and decomposition analy-
sis, the study evaluates how different age groups
have influenced trends in e0 and e†0 for both males
and females. During this period, male life ex-
pectancy at birth rose from 56.7 to 70.1 years,
while for females, it increased from 56.4 to 72.8
years. Life disparity declined notably, with e†0
for men decreasing from 26.1 to 18.3 years, and
for women from 28.2 to 18.6 years. The most
significant improvement in e0 was driven by re-
ductions in infant (0–1 year) mortality. Declines

in e†0 were primarily influenced by reduced mor-
tality among infants, middle-aged (40–59 years),
and older adults (60+ years). Overall, the find-
ings highlight significant gains in survival and
reductions in inequality across India. Contin-
ued efforts to reduce under-five mortality and
address non-communicable diseases are essential.
Focused policies are needed to address persisting
regional and socio-economic disparities in health
outcomes.
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Introduction

The Life expectancy at birth (e0) in India
has increased by more than 10 years dur-
ing 1991-2018 as per the estimates of the
abridged life table prepared by the regis-
trar general and census commissioner of
India using age-specific death rates ob-
tained from the Official Sample Registra-
tion System (ORGI, 2022b). This sug-
gests that during this time, the average
annual growth rate of e0 in the coun-
try was approximately 0.35 years. When
compared to men (9.6 years), women (11.7
years) had a faster growth in e0 during
1991-2018. However, there was not a con-
tinued rise in e0 across the country over
this time. e0 has increased by almost 4
years or by about 0.4 years per year, on
average, during 1991-2001 and 2001-2011,
whereas e0 has increased by 2.5 years or
about 0.3 years per year from 2011-2018.
Male mortality improvement in India has
been on a trajectory that is somewhere
between slow and medium, while female
mortality improvement is on a trajectory
that is between medium and quick com-
pared to the United Nations model life
tables for mortality improvement (United
Nations, 2004). The e0 in India would
have risen more than 70 years in the pe-
riod 2016-20 if the growth in e0 had been
continuously increasing like the period
1991-2011. It is believed that develop-
ments in medicine and technology, grow-
ing per capita income, and concomitant
rises in the standard of life, all contribute
to accelerating the pace of e0 improve-
ment; hence, the country’s deceleration in
e0 gain is contradictory to expectations.
Furthermore, considering the official sam-
ple registration system (SRS) data, it does
not seem that this occurred in India. Al-
though in India, the standard of social
and economic development has improved,
along with the standard of living, over this
time, the expansion and strengthening of
the country’s system of health care deliv-

ery does not appear to have hastened up
the rate of e0 growth. Furthermore, India
continues to have a poor e0 by global stan-
dards. In terms of e0 among 201 nations
around the globe for which estimates have
been made, India ranks 144 according
to the estimates provided by the United
Nations Population Division (United Na-
tions, 2019). Bangladesh, China, and Sri
Lanka are ranked 120, 72, and 68, respec-
tively. Therefore, there is a substantial
amount of room for improvement in the
country’s e0. India’s low lifespan reflects
the poor health of India’s population. It
is not known why the pace of rise in e0
has not accelerated over time in the Indian
population. Everyone acknowledges that
a longer life expectancy at birth is a good
sign of population health and well-being.
Therefore, a slowdown in the increase in
e0 suggests a slowdown in India’s over-
all health. India signed the Programme
of Action, which was approved at the
Cairo International Conference on Popu-
lation and Development in 1994 (United
Nations, 1994). Every country was re-
quired to make the necessary efforts to in-
crease e0 to more than 70 years by the year
2005 and to more than 75 years by the
year 2015. Which was one of the goals of
the Programme of Action. When viewed
in this context, India’s increase in e0 has
fallen far short of the goal taken back in
1994. One goal of India’s National Health
Policy 2017 is to raise the life expectancy
to 70 years by 2025 (Government of India,
2017). It indicates a substantial reduction
in the goal compared to what was stated
more than 25 years ago. Regional varia-
tions in e0 as well as apparent gender and
residence disparities that persist within
the country and have existed across time
in India and across states. Until 1980,
male e0 was higher than the female e0 ;
however, following 1980, the female e0 ex-
ceeded the male e0; the gap continued to
increase until 2009–2013 but then began
to close (ORGI, 2022b). Furthermore, the
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urban-rural difference in e0 fell from 6.9
years in 1991 to 5.8 years in 2001, 4.9
years in 2011, and 4.6 years in 2018, re-
spectively (ORGI, 2022b). The Official
abridged life table estimates of e0 shows
that among the 17 major states e0 ranged
from 75 years in Kerala to 66 years in
Uttar Pradesh during 2013-17. In addi-
tion to Kerala, there are just twelve more
states where e0 is estimated to be greater
than 70 years (ORGI, 2022b). SRS does
not have estimates of e0 for the nation’s
smaller states and Union Territories. In
India, the epidemiological transition is
characterized by a dual burden of dis-
ease and a significant differential in the
dispersion of disease patterns among the
various states across the country. Re-
search on mortality in India has been con-
ducted extensively in the context of demo-
graphic and epidemiological change, and
studies have stated that the concentra-
tion of deaths nearer to the modal age-at-
death, which has varied from 75 years for
rural men to 81 years for urban women.
A change in the disease pattern from
communicable to non-communicable dis-
eases is also evidence of increased mor-
tality in older ages. The occurrence of
non-communicable illnesses has escalated
in numerous states, whereas the load of
communicable diseases remains constant
in certain states (Dandona et al., 2017).
e0 is the most popular summary indica-
tor of population health (Wilmoth, 2000).
An increase in e0 can be attributed to
a multitude of factors, encompassing im-
proved lifestyles, improved living stan-
dards, quality education, and more ac-
cessibility to high-quality healthcare ser-
vices (OECD, 2018). e0 is considered
a reliable indicator of the average lifes-
pan (Aburto et al., 2020). e0 measures
the overall mortality/survival experience
of the entire population. e0 and popu-
lation survival experience have a convo-
luted but reciprocal relationship. The age
specific contributions to the changes in

e0 is different for each age groups (Pol-
lard, 1982). e†0 is a widely recognized
metric for mortality, it gauges the uncer-
tainty surrounding the timing of deaths
at an individual level and the divergence
in overall population health at a macro
level (Aburto, Kristensen, & Sharp, 2021;
Aburto & van Raalte, 2018). The dispar-
ity in lifespan emerges as a pivotal demo-
graphic indicator due to the profound im-
plications of uncertainty regarding lifes-
pan on various life decisions such as re-
tirement age, financial planning and edu-
cational investments (Aburto et al., 2018;
Aburto et al., 2020). Consequently, the
first statistical moment of lifespan distri-
bution ex, alongside the second statisti-
cal moment e†x, plays a crucial role in
quantifying mortality in India. Assess-
ing inequality in life expectancy or life
disparity can yield vital insights into the
disparities in mortality rates and over-
all health status. The discrepancy in
life expectancy has been closely associ-
ated with socio-economic standing, un-
derscoring the importance of addressing
life expectancy disparities to ensure that
the benefits of increasing life expectancy
are equitably distributed across all demo-
graphic groups. Historically, there ex-
isted a strong negative correlation be-
tween ex and e†x (Aburto et al., 2020;
Smits & Monden, 2009; Vaupel et al.,
2011), nevertheless, recent studies have
identified a positive linkage between these
two metrics in certain nations and sub-
groups, particularly in populations ex-
hibiting higher mortality rates at younger
ages (Brønnum-Hansen, 2017; Garćıa &
Aburto, 2019; Permanyer et al., 2018).
Relying solely on ex to gauge the health
status of a population risks overlooking
significant disparities in health equity.
For instance, two populations sharing the
same life expectancy may exhibit starkly
different levels and trajectories of life dis-
parity. Enhancements in mortality rates
at any age bracket lead to an increase
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in ex and vice versa, with varying im-
pacts on lifespan disparities. An escala-
tion in ex necessitates saving more lives
at younger ages to achieve a reduction in
e†x. The definition of ”younger” or ”older”
hinges on a distinct threshold age that de-
marcates premature and delayed mortal-
ity, usually around the level of ex. Con-
versely, a decline in mortality rates among
the elderly amplifies variance, while a re-
duction in mortality below the thresh-
old age compresses mortality rates, conse-
quently diminishing variation (Vaupel et
al., 2011). Research of the changes in e0
and e†0 is essential because improving lifes-
pan and decreasing lifespan variation have
always been major priorities of develop-
ment. The most common methods of im-
proving health are improvements in lifes-
pan and a decline in lifespan disparity in
mortality. It is well known that changes
in mortality rates at different ages cause
changes in e0 and e†0, but the contributions
of changes in mortality rates at different
ages that are specific to each age are not
equal. In comparison to the change in the
probability of death at older ages, the in-
fluence of the change in the probability
of death at younger ages on the change
in e0 is greater, whereas older ages has
more effects on e†0. The trends in e0 and
e†0 can therefore be understood by decom-
posing the change in e0 and e†0 into the
change due to a decrease or increase in the
probability of death at various ages. This
study intends to analyze the trends in e0
and e†0 throughout the 30 years between
1989-1993 and 2016-20 in India and major
states. This study examines the changes
in e0 and e†0 in India and its selected states
over the period from 1991 to 2018. It also
analyzes how age-specific survival prob-
abilities and age-specific probabilities of
death have contributed to these changes.

Methodology

Data

The study used the age-specific death
rates (ASDR) obtained from the official
sample registration system (SRS). SRS,
also known as the birth and death reg-
istration system, provides accurate and
continuous data on vital rates. The SRS
uses a dual record approach to gather
information on vital statistics from rep-
resentative sampling villages and urban
blocks. The baseline survey records the
usual residents of the sample popula-
tion. An enumerator regularly records
each birth and death in the sample area.
After six months, an independent supervi-
sor updates the vital events of households.
To find unmatched cases, the data from
the two sources are compared. To improve
data accuracy, the unmatched cases are
verified (ORGI, 2022a). The Sample Reg-
istration System (SRS) administered by
the Office of the Registrar General of In-
dia (ORGI) is the primary and continuous
source of data on mortality and life tables
in India (ORGI, 2022a, 2022b). The SRS
provides data on age-specific death rates
by broad age categories and abridged life
tables started in 1970. Based on SRS
data, abridged life tables are published for
five-year intervals from 1970 -1975. This
study uses data on age-specific mortality
rates from the SRS statistical report from
1989 to 2020.

Methods

This research uses the age-specific mor-
tality rate for each year from 1989 un-
til 2020. A five-year moving average of
ASDR is obtained yearly from 1991 to
2018. The Five-year average age-specific
death rates are converted into the age-
specific probability of deaths using the
Greville method to construct abridged life
tables (Greville, 1977). Abridged life ta-
bles are constructed yearly from 1991 to
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2018 for India and major states. SRS does
not provide abridged life tables for smaller
states or Union Territories. The abridged
life tables are constructed for both sexes,
separately for males and females, as well
as for populations living in rural and ur-
ban areas, as well as for four groups of
people who are mutually exclusive: men
and women from rural and urban areas.

Construction of abridged

life tables

Using the Chiang methods, we con-
structed abridged life tables for 1991-2018
based on the age-specific death rates by
sex and residence from the SRS data (Chi-
ang, 1972). Chiang method is based on
the derivation of relation for the total
number of person-years lived between ex-
act ages x and x+ n (nLx) in terms of
the average number of years lived by an
individual of age x who dies in the inter-
val (x, x+n) (nax). The columns of the
life table are obtained using the following
formulas:

nqx:the probability of dying between age
x and x+ n

nqx =
n · nMx

1 + (n− nax) · nMx

(1)

lx: number of people alive at the exact
age x among a hypothetical birth cohort
of 100000, usually called the radix of the
life table.

lx+n = lx · (1− nqx) (2)

nLx: total number of person-years
lived between exact ages

nLx = n · (lx − ndx + nax · ndx) (3)

ndx: number of deaths in the age in-
terval x to x+ n

ndx = lx · nqx (4)

Tx: total number of person-years lived be-
yond age x

Tx = Tx+n + nLx (5)

ex: average number of years of life remain-
ing for a person alive at the beginning of
age interval x

ex =
Tx

lx
(6)

Decomposition of e0 us-

ing the discrete method

Arriaga’s (Arriaga, 1984) discrete decom-
position method was used for the decom-
position of e0. Consider the age group
x to x+ n of life tables 1 and 2, where
script ‘1’ refers to the base life table pop-
ulation. The total effect (n∆x) of a differ-
ence in mortality rates between age group
x to x + n on e0 between two life ta-
bles can be calculated by using Arriaga’s
method as:

n∆x =
l
(1)
x

l0

(
nL

(2)
x

l
(2)
x

− nL
(1)
x

l
(1)
x

)

+
T

(2)
x+n

l0

(
l
(1)
x

l
(2)
x

− l
(1)
x+n

l
(2)
x+n

)
(7)

where, l
(1)
x = number of persons alive

at exact age x in the life table ’1’, l
(2)
x =

number of persons alive at exact age x in
the life table ’2’, nL

(1)
x = number of person-

years lived between ages x and x+n in
the life table 1, nL

(2)
x =number of person-

years lived between ages x and x+n in
the life table 2, T

(1)
x = number of person-

year lived above exact age x in the life
table 1 (base life table), T

(2)
x =the number

of person-years lived above exact age x in
the life table 2. The first part of the right-
hand side (RHS) of the above formula (7),

l
(1)
x

l0

(
nL

(2)
x

l
(2)
x

− nL
(1)
x

l
(1)
x

)
Corresponds to the direct effect of a
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change in mortality rates between ages
x and x + n, i.e., the effect that a
change in the number of years lived be-
tween x to x + n produces on e0. The
second term of the above formula (7),

T
(2)
x+n

l0

(
l
(1)
x

l
(2)
x

− l
(1)
x+n

l
(2)
x+n

)
Corresponds to the sum of the indirect
and interaction effects, i.e., the contribu-
tion resulting from the person-years to
be added because additional survivors at
age x + n are exposed to new mortal-
ity conditions (Preston et al., 2001). We
can say that the total contributions of an
age group to the life expectancy gap (in
years) is the sum of two mathematical
terms: the direct effect and the indirect
and interaction effects.

Disparity in lifespan or

inequality in age at death

The lifespan disparity (e†0), a measure of
the average number of life-years lost at
birth, is estimated by,

e†0 =

∫ ω

0
ex dx dx

l0
(8)

Where ex is the remaining life ex-
pectancy at age x, dx the life table deaths
at age x are integrated from age 0 to ω.
For an abridged life table, life disparity is
presented by,

e†x =
1

lx

ω∑
x

[dx · (ex+1 + 1− ax)]+
dω
lω

(eω
2

)
(9)

where, ax is the average person-years
lived in an age interval by those who died
in that age interval, and dx is life table
deaths at age x.

Decomposition analysis

by quinquennial age groups

The difference in life disparity at birth be-
tween the two populations is shown as,

∆e†0 =
n−1∑
i=0

(
ϵ(0,xi+1) − ϵ(0,xi)

)
=

n∑
i=0

ϵi

(10)
and the contributions of age groups to

the difference is calculated by,

ϵi = e†0
[
M (xi)

]
− e†′0

[
M (xi)

]
(11)

where, M (xi) is a vector of ASDR with
elements m

′
x for x ≤ xi and mx for x ≥ xi.

Results

Improvement of life ex-
pectancy at birth (e0) and life
disparity at birth (e†0) in India
and States, 1991-2018

Table 1 shows the estimates of life ex-
pectancy at birth (e0) in India and states
for the years 1991 and 2018. The over-
all e0 has increased nationally and across
the states from 1991 to 2018. Kerala
has the highest e0 for Persons and both
sexes during 1991 and 2018 respectively.
The lowest e0 was observed for Mad-
hya Pradesh Person and both sexes in
1991, while in the year 2018, the lowest e0
was observed for the Persons and females
in Uttar Pradesh and males in Madhya
Pradesh, respectively.

Table 2 shows the estimates of life dis-
parity at birth (e†0) in India and states for
the years 1991 and 2018. The overall e†0
has decreased at the national and across
the states from 1991 to 2018.
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Kerala has the lowest e†0 for persons of
both sexes during 1991 and 2018, respec-
tively. The highest e†0 was observed for
Uttar Pradesh Person and females and Bi-
har males in 1991, while in the year 2018,

the highest e†0 was observed for the Per-
sons in Orissa, males in Andhra Pradesh,
and females in Uttar Pradesh, respec-
tively.

Figure 1 shows the trends of life ex-
pectancy at birth (e0) in India and 16

states for males and females in total, ru-
ral and urban populations. The graph
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depicts that e0 has improved across the
states in the last 28 years. Females have
higher e0 than males, and the urban popu-
lation has a higher e0 than the rural pop-
ulation at the national and sub-national
levels in India. In Kerala e0 is higher than
the national e0 over the time.

Figure 2 shows the trends of life dis-
parity at birth (e†0) in India and 16 states
for males and females in total, rural and
urban populations. It is evident from the
figure that e†0 has improved over time at
the national and sub-national levels in In-
dia. Females have lower e†0 than males
and urban populations have lower e†0 than
rural areas over 1991-2018 and at India’s
national and subnational levels.

There are state-wise variations in the
trends of e†0 and Kerala has the lowest e†0
across the states over time and in different
population groups than other states and
India.

Figure 3 shows the scatterplot of e0
and e†0 at the national and sub-national
level across the male-female and rural-
urban populations from 1991-2018. It is
evident from the figure that e0 and e†0 have
a strong negative correlation with each
other, and with the increase in e0 there is
a decrease in e†0 for male, females in total,
rural and urban populations at national
and subnational levels in India.

Age-specific percent contribu-
tions to the changes in Life ex-
pectancy at birth (e0) and Life
disparity at birth (e†0) in In-
dia and selected states, 1991-
2018, Total Population

Figure 4 shows the age-specific percent
contributions to the change in e0 among
total males in India and selected states
during 1991-2018. Mortality decline in
the ages 0-1 & 1-4 had made the most pos-
itive contributions to the improvement in

e0 in India and across the 16 states. Mor-
tality has declined least in the adolescent
and younger ages, so this age group has
made the least positive contributions to
the improvement in e0. The adult and
older ages have made positive contribu-
tions to the changes in e0 indicating re-
ducing mortality in these age groups in
India and across 16 states.

Some age groups observed negative
contributions in the states of Bihar, Hi-
machal Pradesh, Haryana, Kerala, Pun-
jab, Rajasthan, and Uttar Pradesh, indi-
cating a rise in mortality in those partic-
ular ages from 1991 to 2018.

Figure 5 shows the age-specific percent
contributions to the decline in life dispar-
ity at birth (e†0) among total males in In-
dia and selected states from 1991 to 2018.
Mortality improvement in the ages of 50
and above has made significant positive
contributions to the decrease in e†0 among
total males in India and states. After the
50+ ages, mortality decline in the infants
aged 0-1 made the most positive contri-
butions, whereas the age groups 1-4, 5-
9... till the age group 45-49 had made the
least positive contributions to the decline
in e†0. The ages 75-79 in Bihar, ages 80-
84 in Himachal Pradesh, and ages 85+ in
Kerala have made negative contributions
to the decline in e†0 indicating increased
mortality in these ages during 1991-2018.

Figure 6 shows the age-specific per-
cent contributions to the increase in e0
among total females in India and states
from 1991 to 2018. Mortality reduc-
tion in the age group 1-4 followed by the
age group 0-1 has made the most pos-
itive contributions to the increase in e0
among the female population in India and
across the states. Similarly, mortality de-
cline in the older age group has made
the subsequent highest positive contribu-
tions to the change in e0. Mortality has
not declined much among young adults
and middle-aged adults and has made the
least contributions to the changes in e0.
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Figure 1. Trends of life expectancy at birth (e0) in India and States, SRS (1991-2018)
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Figure 2. Trends of life disparity at birth (e†0) in India and States, SRS (1991-2018)
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Figure 3. Correlation between Life expectancy and Life Disparity at birth in India and
selected States, 1991-2018
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Figure 4. Age-specific percent contributions to the change in e0 in India and selected
states, 1991-2018, Total Male
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Figure 5. Age-specific percent contributions to the change in e†0 in India and selected
states, 1991-2018, Total Male
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Figure 6. Age-specific percent contributions to the change in e0 in India and selected
states, 1991-2018, Total Female
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Figure 7. Age-specific percent contributions to the change in e†0 in India and selected
states, 1991-2018, Total Female
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In a few age groups, there are negative
age-specific contributions in the states
of Bihar, Haryana, Karnataka, Himachal
Pradesh, and Uttar Pradesh, and there
was a slight increase in mortality from
1991 to 2018.

Figure 7 shows the age-specific per-
cent contributions to the changes in e†0
among females in India and states from
1991-2018. Mortality decline in infant
ages, middle-aged adults (Aged 40-59),
and older adults (Aged 60 and above)
have contributed the most to the decrease
in e†0 among females in India and other
states.

Mortality has not declined much for
the young adult population; therefore,
these ages have made the least positive
contributions to the decline in e†0 among
the female population in India and other
states. The changes in e†0 observed the
negative percent contributions among the
females in Bihar in the age group 80-
84 and showed increased mortality during
1991-2018.

Discussion

This study examines the trends in life ex-
pectancy and life disparity at birth across
national and sub-national levels in India
from 1991 to 2018. Additionally, a decom-
position analysis was conducted to eval-
uate the age-specific percentage contribu-
tions to changes in both life expectancy at
birth (e0) and life disparity at birth (e†0)
at the national and sub-national levels. In
essence, life disparity reflects the varia-
tion in the ages at which deaths occur,
while life expectancy represents the aver-
age lifespan. A key factor behind the rise
in life expectancy in India is the reduc-
tion in infant and child mortality (Singh
and Ladusingh, 2016). Life table analy-
ses and demographic models are widely
used to estimate the impact of age-specific
mortality on population health metrics

(Preston et al., 2001). Studies frequently
use decomposition methods to attribute
changes in life expectancy and life dispar-
ity to specific age groups (Canudas-Romo,
2010). Results observed the mortality
reductions in infant, Child, adult, and
Older ages have made significant positive
contributions to the increase in life ex-
pectancy at birth (e0) in India and states.
Declines in under-five mortality, driven
by immunization, nutrition, and sanita-
tion improvements, have significantly con-
tributed to rising life expectancy at birth
(Rajpal et al., 2020). Advances in health-
care have reduced elderly mortality, con-
tributing to incremental gains in life ex-
pectancy at birth (Bhat & Navaneetham,
1991). Decomposition analysis results
for the changes in life disparity at birth
(e†0) observed the most significant contri-
butions from middle-aged adults (40-59
years), older adults (60 years and above),
and the infant age group (0-1). Therefore
decreases in e†0 are observed due to de-
creased mortality in middle-aged adults,
older adults, and infant age groups. High
under-five mortality has historically been
a major contributor to e†0. Recent re-
ductions in these rates have narrowed life
disparity, reflecting more equitable sur-
vival outcomes (Alkema & New, 2014).
The decline in mortality in the age group
0–1 year contributed the maximum to the
decrease in inequality in length of life
(G0) between 1990 and 2010 (Singh et al.,
2017). Premature deaths among working-
age adults have a moderate impact on life
expectancy but can exacerbate life dis-
parity by creating unequal survival out-
comes. Studies highlight the rising burden
of NCDs, such as cardiovascular diseases
and diabetes, which disproportionately af-
fect working-age adults and contribute to
premature mortality (Gupta et al., 2017).
Mortality rates among women in this age
group are influenced by maternal health
complications and gender-based inequali-
ties, including limited access to healthcare
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(Patel et al., 2019).Trends analysis of e0
and e†0 observed the increase in e0 and de-
cline in e†0 over 28 years from 1991 to 2018.
The phenomenon of high e0 and low e†0
holds at the national and subnational lev-
els in India. Southern states with bet-
ter healthcare infrastructure have lower
mortality rates and higher life expectancy,
whereas northern states continue to strug-
gle with higher mortality across all age
groups (Drèze & Sen, 2013). The decom-
position analysis results observed the con-
tributions of infant, child, adult, and older
age mortality declines to the increase in
e0 and decrease in e†0 at the national and
sub-national level in India.

Conclusion

Life expectancy and life disparity at
birth are essential indicators of population
health, reflecting average longevity and
inequality in survival outcomes, respec-
tively. Research on age-specific mortality
contributions to these measures provides
critical insights into demographic trends
and public health challenges. In India,
the interplay between socio-economic, re-
gional, and healthcare factors has shaped
mortality patterns and their implications
for life expectancy and disparity at birth.
Age-specific mortality is critical in shap-
ing life expectancy and disparity in In-
dia. While reductions in infant and child
mortality have driven improvements in
life expectancy, challenges such as NCDs,
socio-economic inequalities, and regional
disparities must be addressed to ensure
equitable health outcomes. By aligning
public health strategies with these demo-
graphic realities, India can achieve sus-
tainable progress in population health.

Limitations of the Study

Due to limitations in available data, the
analysis was confined to age, sex, and

place of residence, excluding an examina-
tion of causes of death. However, the de-
composition analysis results could be fur-
ther explored to assess the relative contri-
butions of various diseases to the changes
in life expectancy and disparities, contin-
gent upon the availability of more detailed
micro-level death registration data. Inves-
tigating the relationship between age and
specific causes of death may yield valu-
able insights for developing future pub-
lic health interventions. Our research
has predominantly focused on the dispari-
ties in life expectancy rather than analyz-
ing trends associated with different socio-
economic variables.

Policy Implications

Continued investment in maternal and
child health is essential to sustain de-
clines in under-five mortality. Preven-
tive and curative measures for NCDs
are needed to reduce premature mortal-
ity among working-age adults. Tailored
strategies are required to address regional
and socio-economic disparities in mortal-
ity rates.

Abbreviations

SRS: Sample Registration System; ex:
Life expectancy at age x; e0: Life ex-
pectancy at birth; e†x: Life disparity at
age x; e†0: Life disparity at birth; NCDs:
Non-Communicable Diseases; ORGI: Of-
fice of the Registrar General of India

Declarations

Ethical Approval

The study is based on a secondary
dataset; hence, no ethical approval from
any institutional board was required.

45

https://demographyindia.iasp.ac.in/


Yadav and Vasishtha

Consent for publication

It is ensured that the confidentiality of the
participants was conserved and informed
consent was sought from the respondents
during the survey of SRS.

Competing interests

The author declares no competing inter-
ests.

Acknowledgments

The author would like to thank the anony-
mous reviewers for their suggestions and
remarks that contributed to improving
this research article.

Authors’ contributions

Both authors contributed equally to each
section of the study and have read and
approved the final manuscript.

Funding

No funding was received for this study by
any organization or individual.

Availability of data
and materials

The datasets used in the current study
are available on the Office of the Reg-
istrar General & Census Commissioner,
India (ORGI) at https://censusindia.gov.
in/census.website/

References

Alkema, L., & New, J. R. (2014). Global
estimation of child mortality using a
Bayesian B-spline bias-reduction model.
The Annals of Applied Statistics, 2122-
2149. doi: https://doi.org/10.1214/
14-AOAS768

Aburto, J. M., Kristensen, F. F., & Sharp,
P. (2021). Black-white disparities during
an epidemic: Life expectancy and lifes-
pan disparity in the US, 1980–2000. Eco-
nomics & Human Biology, 40, 100937-
100937. doi: https://doi.org/10.1016/j.
ehb.2020.100937

Aburto, J. M., & van Raalte, A. (2018).
Lifespan Dispersion in Times of Life
Expectancy Fluctuation: The Case of
Central and Eastern Europe. Demog-
raphy, 55(6), 2071-2096. doi: https:
//doi.org/10.1007/s13524-018-0729-9

Aburto, J. M., Wensink, M., van Raalte,
A., & Lindahl-Jacobsen, R. (2018). Po-
tential gains in life expectancy by reduc-
ing inequality of lifespans in Denmark:
an international comparison and cause-
of-death analysis. BMC Public Health,
18(1), 831. doi: https://doi.org/10.1186/
s12889-018-5730-0
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