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Abstract

Background: Demographic and epidemiological transition in India has resulted in large
working age population and rise in non-communicable diseases at faster pace than predicted.
Early onset of non-communicable diseases are primarily affecting the working age population
those are premature and avoidable. Using data from multiple sources this paper examines the
age and sex pattern of premature mortality in India.

Methods: The premature mortality is measured with a set of indices; years of potential life
lost (YPLL), premature years of potential life lost (PYPLL) and working years of potential
life lost (WYPLL). All the indices were standardised and their corresponding rates have been
calculated for broad age groups from 1991 to 2011 and also by selected causes of death for
2002.

Results: During 1991-2011, the age-standardized rate of YPLL had declined from 310to
235.2 for male and from 307 to 206 for females per 1000 population. The standardized
PYPLL (per 1000 population in 0-65 age) has declined from 259.4to 136.9for males and from
257.6to 115.2 for females during the same period. The standardized WYPLL has declined
from 274.2to 130.7 for males and from 294.8to 90.6 for females. Though the age pattern of
these indices suggests significant improvement in early childhood mortality, PYPLL and
WYPLL both are maximally contributed by the age group 0-4 years among both male and
female. Afterwards, it decline in the age group 5-14 years but again increases among adults
e.g. 15-65 years. In 2002, the WYPLL due to cardiovascular diseases was 25.7 million
among males and 14.7 million among female.

Conclusion: The increasing share of premature mortality among adults and slower pace of
decline in overall premature mortality during 1991-2011 warrants the urgent need to devise
strategies on prevention and treatment of non-communicable diseases to save premature
deaths in India.

Strengths and limitations of this study:

This is the first ever study that provides the standardised estimates of premature mortality
(YPLL, PYPLL and WYPL) by age and sex in India over two decades. It also estimates the
standardised indices by cause of death. However, the study has two main limitations. First, it
could not provide the state level estimates of the indices as the data on cause of death was
available only at national level. Second, the trends in cause specific estimates could not be

carried out due to data constraints.
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Age and sex pattern of premature mortality in India

Introduction

Prevention of premature deaths and improving the adult health is increasingly the major
public health challenges in developing world. This is largely due to the demographic and
epidemiological transition that has altered the level of mortality and disease pattern across the
age groups [1, 2]. The Non-communicable Diseases (NCDs) are the leading cause of death
and it is primarily affecting the working age group [3, 4]. Studies suggest that premature
deaths and hospitalisation adversely affects economic growth [5-7]. Mahal [7] estimated one

trillion rupees loss of GDP in 2004 due to Cardiovascular Disease (CVD) in India.

The concept of premature mortality was evolved to measure the increasing social and
economic cost of mortality at younger age because the conventional measure such as crude
death rate and age specific death rate does not quantify the extent of life years lost at early
ages[8]. A number of measures are developed and used to quantify the extent of premature
mortality. These includes preferably potential years of the life lost (PYLL), premature years
of potential life lost (PYPLL), the working years of potential life lost (WYPLL) and the
valued years of potential life lost (VYPL). Each of the method is a function of age at death
and the number of deaths at that age [9]. However, they varied with respect to upper and

lower limit and weight given to each age.

Romeder and McWhinnie [10]rank the major cause of premature mortality by focussing on
PYLL in age group 1 and 70.The level, pattern and cause of adult mortality in selected
developing countries has been estimated, also the YPLL using an age-weight of 85 years
minus the age at death[11].The Organisation of Economic Cooperation and Development
[12]measured premature mortality with the help of potential years of the life lost (PYLL)
before age 70 years for its member nations. According to a report issued by the US General
Accounting Office in 1996, “premature mortality is the best single proxy for reflecting
differences in the health status of state’s populations”[13]. The potential years of life lost
(PYLL) is the most commonly used indicator to quantify premature mortality. In 2009, the
PYLL was 201 per 1000 males in Russian Federation (highest) followed by Newzeland (89).
The gender differentials are large, higher for male than females (71 per 1000 females in

Russian Federation and 28 in Newzland). A study on the fall and rise in inequalities in
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premature mortality(death before the age 65) in USA for 1960-2002 found that the premature
mortality and infant mortality decreased for all income groups[14]. The expected years of life
lost has been estimated to rank the leading cause of deaths in San Francisco [15]. Large
health disparities between African American and other ethnic groups were found. Disparities
in premature mortality between high and low income countries and found strong association
of income and premature mortality in low income countries than high-income countries and

the risk factors are different for each group [16].

The non-communicable diseases (NCDs) account for 62% of the total burden of foregone
DALYs and 53% of total deaths in India.9.2 million productive life lost in India in 2000 due
to CVD among 35-64 years age group were estimated and projected to 17.9 million by 2030
[17]. The cardiovascular deaths (CVDs) was estimated as1.4 million (56.2% in 25-69 age
group) in 2004 and projected at 2.1 million (45% in 25-69 age group) by 2021[18].The
hospitalisation rate and outpatient visit due to NCDs rose from 32% to 40% and 22% to 35%,
respectively, within a decade from 1995 to 2004 [19]. In this context it is necessary to

understand the extent of deaths among working population in India.

Like other developing countries, India is also experiencing rapid demographic and
epidemiological transition. While the total fertility rate is close to replacement level, the life
expectancy has reached to 64.6years for male and 67.7 years for female by 2008 [20]. There
has been significant reduction of child mortality in last two decades. The share of child
mortality to total deaths has declined from 35% in 1991 to 17% by 2011. However, the share
of adult deaths (deaths between 15-59 years) is on the rise though the probability of death
between 15-59 years has declined over time. The Non-communicable diseases are the leading
cause of mortality and morbidity. In this context, this paper examines the age and sex pattern
of premature mortality in India over last two decades (1991-2011). It also estimates the extent
of premature mortality by selected causes of death for 2002. The paper has been
conceptualised with following rationale. First, the on-going demographic and
epidemiological transition in India has altered the disease pattern and also the social,
psychological and economic costs associated with premature deaths are devastating. The
NCDs are the leading cause of deaths which are more prevalent among adults. Hence
prevention of these deaths must be a public health priority. Second, the onset of NCDs in
India is 10-15 years earlier than that of developed countries. These deaths are primarily
affecting the working age group which results into rise in premature mortality and the public

4

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 18



Page 5 of 18

©CoO~NOUTA,WNPE

BMJ Open

health centres in India are not equipped enough to treat the NCDs. Third, though the
premature mortality has been extensively studies in developed countries, there is no study
that has estimated the level and trend of premature mortality in India. The quantification of
premature mortality helps to identify the social and economic cost associated with mortality,
ranks the disease burden and has greater policy relevance. In this context, this paper provides
the numerical estimates on the premature deaths in India over time and by causes of death for

broad age group.

Data

This paper uses data from multiple sources; the census of India, 1991, 2001 and 2011, the
sample registration system (SRS), 1991-2011 and report on cause of death, 2001-03 [21-25].
This paper used published data and does not have any ethical issues. This is an independent
research and did not get any funding. The Indian census is the largest single source of
information on different characteristics of the people of India. We have used the age and sex
distribution of the population for 1991, 2001 and 2011 census and the intercensal population
for 1996 and 2006. The age distribution of intercensal periods (1996 and 2006) are borrowed
from SRS.

The data on causes of death is extremely useful for planning of health programmes and for
planning evidence based interventionist strategies in the country. The special survey of deaths
(SSD was undertaken by SRS in early 2004-05) using an advanced form of verbal autopsy for
the period 2001-03.The Office of the Registrar General, India (ORGI) has prepared this
Report jointly with the Centre for Global Health Research (CGHR), St. Michael’s Hospital,
and University of Toronto [21]. The grouping for the Causes of Death is as per the World
Health Organisation (WHO) guidelines. The SSD was implemented during 2004-05 covering
all deaths from 2001-2003 in Sample Registration System (SRS) [21]. The causes of death
have been determined using an advanced form of Verbal Autopsy called the “RHIME” or
Representative, Re-sampled, Routine Household Interview of Mortality with Medical
Evaluation method. The cases resulting into continuing disagreements were referred to a third
physician to adjudicate the final ICD-10 code. We have used data on distribution of deaths by
age, sex and cause from this report to estimate the premature mortality due to individual

causes of death.
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Methodology

Three indices have been used to quantify the premature mortality in India as described below:
a. Years of Potential Life Lost (YPLL)

The potential years of life lost (YPLL) is a summary measure of premature mortality that
gives higher weight to deaths occurring at younger age. It involves estimating the average
time a person would have lived had he or she not died prematurely[9]. The method used in

this study is given by:
YPLL = }20d; * L; ey

whereL; is the life expectancy at age i, d; is the number of deaths at age i.

The standardised YPLL and corresponding rates have been calculated as follows[10]:

. _ P, N
Standardized YPLL = YPLL (N—) x (E)(Z)
whereP;, is population in the i age group in the reference population (Kerala);
N,is the total reference population (Kerala)
N is the total study population;

Piis the population in the i age group in the study population.

Rate of YPLL=

ZY; L . 100003)

b. Premature years of potential life lost (PYPLL)
PYPLL measures the loss of years of productive life due to death before a cut-off age.
Different age limit could be taken to define premature death, however many studies have

considered death before age 65 years as premature death[9].
PYPLL =YV ,d; = (N — i) 4)

whered; is the number of deaths at age i,

We have used 65 as the upper cut-off age.

Standardized PYPLL = PYPLL (’I’V—) x (}%)(5)
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1
2
3 Where P;, is population in the i age group in the reference population (taken as Kerala);
4
5 N, is the total reference population in age group 0 to 65 (taken as Kerala);
? N is the total study population in age group 0-65;
8 P; is the population in the i age group in the study population.
9
10

PYPLL
1 Rate of PYPLL=2"""2 £ 1000(6)
13
ig Where N is the total population in age group 0 to 65.
16
17
18 c. Working years of potential life lost (WYPLL)
:218 The WYPLL measures the working life years lost during “the working age period” in a
21 population.
22 )
23 WYPLL = ¥ d;+ (N —W) + TV d; + (N — i) @)
24
25
26 Where d; is the number of deaths at age i,
27
28 N is the upper cut off age;
ég W is the lower cut-off age.
31 In computing the WYPL, the lower limit of 14 and upper limit of 65 is taken.
32
33 Standardized WYPLL = WYPLL * (P—) x (ﬂ)(S)
34 Ny P;
35 Where P;, is population in the i age group in the reference population (taken as Kerala);
36
37 N, is the total reference population in age group 0 to 65 (taken as Kerala);
gg Nis the total study population in the age group 0 to 65;
40 P; is the population in the i™ age group in the study population.
41

WYPLL

42 Rate of WYPLL=22YPLL 1000(9)
43 N
44
j’g Where N is the total study population in the age group 0 to 65 years.
47
48
49 Cause specific indices of premature mortality
22 We have also computed the YPLL, PYPLL and WYPLL were calculated for selected causes
52 of death using the above methods for 2002. The diseases specific deaths are taken from the
53
54 distribution of death by cause, age and sex and taken from Report on Causes of Death, RGI,
55
56 2001-03.
57
58
59
60 7
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Results

Results are presented in two sections. Section 1 describes the level and trend of premature
mortality by age and sex and section 2 presents the estimated years of premature deaths by
causes of death.

Indices of Premature Mortality, 1991-2011: YPLL, PYPLL and WYPLL

Table 1 presents the standardized YPLL in millions for a period of two decades (1991-2011)
by broad age group and sex. During 1991-2011, the YPLL has increased from 134.1 million
to 146.6 million among male while it has declined from 123.2 million to 107.9 million among
females. The rate of YPLL has declined from 310 to 235.2 per 1000 population for males and
from 306.9 to 206 for females in the same period. Though the overall decline in YPLL
reflects the marked improvement in mortality in the population, it conceals large
discrepancies in broad age group. The decline in YPLL was significant among younger age
group, particularly among children while it has remained similar or increased among adults
(15-64 years). Among children under five years of age, the YPLL has declined from 56.3 in
1991 to 35 by 2011 for male while among female it has declined from 53.1 to 36.3among
female in the same period. Among adults (in 15-64 age groups), the YPLL has increased
during 1991-2011 for males in all the age group, for example, in 60-70 age group YPLL has
increased from 13.4 million to 20 million and from 12.6 to 18.7 million in the 30-45 age
group .The YPLL has increased from 22.5 million in 1991 to 28.2 million by 2011 in the 45-
59 age group. Among adult females, the YPLL has declined in the age group 15-45 and
increased in the age group 60-70. With respect to elderly, the rate of YPLL has declined from
10.5 in 1991 to 26.8 by 2011 for males and 11.5 to 27.4 for females.

Table 1: Standardised years of potential life lost (YPLL) in million and rate of YPLL
(per 1000 population), India

Age group 1991 1996 2001 2006 2011

Male Female | Male Female | Male Female | Male Female | Male Female
0-4 56.3 53.1 50.2 48 62.3 60.4 45 41.5 35 36.3
5-14 7.8 7.9 7.9 8.3 7.3 7 7.2 6.8 5.6 5.0
15-29 10.9 13.2 11.3 13 13.1 14.7 13.1 12.9 12.2 11.2
30-45 12.6 11.9 14.4 12.5 17.4 13.6 18.2 12.5 18.7 10.6
45-59 22.5 14.9 24.6 17.2 28.1 18.7 26.5 16.7 28.2 16.9
60-70 13.4 10.8 17.1 13.5 18.4 14.6 18.6 15 20 15.1
70+ 10.5 11.5 20.2 23 18.4 12.4 23.8 50.5 26.8 30.7
Total 134.1 123.2 | 145.7 135.3 165 141.3 152.5 155.8 | 146.6 107.9
Rate 310 306.9 302.8 302.4 311 285.4 264.6 288.8 235.2 206

Table 2 provides the premature years of potential life lost (PYPLL) by age and sex in last two
decade. The PYPLL fixes an upper limit to which individual are expected to survive and
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measures the loss of years of productive life due to death before a selected cut-off age.
During 1991-2011, the estimated PYPLL for male has declined from 107.7 to 80.9 million
while that of females has declined from 99.1 to 63.8 million. The rate of PYPLL among male
has declined from 259.4 in 1991 to 224.2 in 2001 and further to 136.9 by 2011. Among
females, the rate of PYPLL has declined from 257.6 in 1991 to 212.9 in 2001 and 115.2 in
2011. The decline in PYPLL is faster among females compared to males. The differentials in
PYPLL by age groups suggest that the decline is largely contributed by younger age group,
particularly children under five years of age. During 1991-2011, the YPLL among children
under five years of age has declined from 63.8 million years to 34.9 million years for male
and from 60.1 million to 34.5 million years for females. The decline was secular for both
male and females. On the other hand, in age group (15-65), the PYPLL has declined for
females but not for males. The PYPLL for males in the age group 30-45 has increased from
10.8 million years to 14.2 million years and that for 45-59 it has increased from 13.6 million
to 14.4 million years. Much of the gain in PYPLL was due to improvement in younger ages
(below age 15 years and less at adult ages. In all the years studied, the PYPLL among male
was highest in 0-4 age group followed by age group 45-59 years. Similarly for females the
PYPLL was highest in 0-4 age group followed by 15-29 age group. While declining in
PYPLL among children is a good sign, the increase in these indices among adult in the prime
working age group is a concern. This is possibly due to increase in non-communicable

diseases that are largely affecting the prime working age groups.

Table 2: Premature years of potential life lost (PYPLL) in million and rate of PYPLL

(per 1000 population), India
Age group 1991 1996 2001 2006 2011
Male Female | Male Female | Male Female | Male Female | Male Female
0-4 63.8 60.1 54 51.2 65.5 61.9 46.1 41.1 34.9 34.5
5-14 7.8 7.7 7.5 7.7 6.7 6.4 6.7 6 5.1 43
15-29 10.4 12.2 10.2 11.3 11.7 12.3 11.5 10.7 10.5 9.0
30-45 10.8 9.6 11.6 9.4 13.6 9.9 14 8.9 14.2 7.3
45-59 13.6 8.5 13.4 8.7 14.5 8.8 13.7 7.8 14.4 7.6
60-65 1.3 0.9 1.6 1.1 1.4 1 1.6 1.1 1.6 1.0
Total 107.7 99.1 98.3 89.4 113.6  100.1 93.6 75.5 80.9 63.8
Rate 259.4 257.6 | 212.6 208.8 | 224.2 212.9 170 147 | 136.9 115.2

Table 3 presents the working years of potential life lost (WYPLL) by age and sex for last two
decades. The WYPLL gives a higher weightage to working age population. During 1991-
2011, the WYPLL has declined from 113.84 million to 77.2 million among male and from
113 million to 45 million among females. The rate of WYPLL has declined from 274.2 in
1991 to 130.7 per 100 for males. Among females, the rate of WYPLL has declined from
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294.8 in 1991 to 90.6 in 2011. Distribution of WYPLL by age over the period of time shows
similar pattern as that of YPLL. Among females, the WYPLL has declined over all age group
while for males it has declined only for younger age group. Among males aged 30-45 years,
the WYPLL has increased from 9 million years in 1991 to 13.1 million years by 2011. The
WYPLL was higher among females compared to males at all age group. The standardisation
of WYPLL does not change the gradient across age and sex over the period of time but level
has changed.

Table 3: Working years of potential life lost (WYPLL) in million and rate of WYPLL

(per 1000 population), India
| Age group 1991 1996 2001 2006 2011
Male Female | Male Female | Male Female | Male Female | Male Female
0-4 73.4 76.9 61.3 63 72.3 74.8 47.9 46 34 36.4
5-14 10.3 11.4 9.8 10.9 8.7 8.9 8.0 7.8 5.7 5.3
15-29 8.7 10 8.5 9.3 10.0 10.2 10.2 9.3 9.7 8.1
30-45 9.0 7.7 9.7 7.8 11.6 8.3 12.4 7.7 13.1 6.5
45-59 11.4 6.8 11.3 7.1 12.4 7.2 12.2 6.8 13.2 6.8
60-65 1.1 0.8 1.4 0.9 1.2 0.8 1.4 1.0 1.5 0.9
Total 113.8 113 102.2 99 116.3 110 92.1 78 77.2 45
Rate 274.2 2948 2209 231.5 229.6 2343 167.3 152.8 1 130.7 90.6

YPLL, PYPLL and WYPLL by causes of death

Table 4 and figure 1, 2 and 3 presents the indices of premature mortality by causes of death
for male and female. Given the increase in adult mortality, we have taken top nine causes of
death among adults and computed the indices of premature mortality YPLL, PYPLL and
WYPLL. These indices were limited to the year 2002 because the causes of death data were
available only for this period. Among the nine leading causes of death, CVD account for

maximum loss in YPLL and WYPLL.

The WYPLL among males was 25.7 million due to CVDS followed by 12.1 million due to
Tuberculosis and 11.5 million due to Diarrheal diseases. The rate of WYPLL among males
was also maximum for CVDs (49.6) followed by Tuberculosis (23.3) and diarrheal diseases
(22.2). Similarly, for females, the WYPLL was highest for CVDs (14.7 million) followed by
Diarrheal diseases (14.1) and malignant and other neoplasms (8.5). Among males, the YPLL
was highest for CVDs (20.7) followed by diarrheal diseases (11.6) and Tuberculosis (9). For
females, the YPLL was highest for CVDs (16.8) followed by diarrheal diseases (8.9) and
Respiratory diseases (8.1). In terms of PYPLL, among males, the rate was highest for
diarrheal diseases (9.1) followed by CVDs (7.6) and accidents (6.6). In case of females also,
the rate of PYPLL was highest due to diarrheal diseases (11) followed by CVD (4.5) and
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1

2

3 accidents (4.2). The corresponding rate of the YPLL, PYPLL and WYPLL shows the same

4 .

5 trend for the given causes of deaths.

6

7

8 Table 4: Rate and absolute number of YPLL, PYPLL and WYPLL by cause, India,2002

9 Rate (per 1000 population) Absolute number (million)

10 Causes of death YPLL PYPLL WYPLL YPLL PYPLL WYPLL

11 Male Female | Male Female | Male Female | Male Female | Male Female [ Male Female

12 Tuberculosis 16.7 13 9.7 77 | 233 142 9 6.6 5 3.7 121 68

13 Diarrheal diseases 214 176 | 176 230 | 222 294 | 116 89 9.1 1.0 | 115 141

14 Malaria 7.9 7.8 5.9 7.2 8.8 104 | 43 4 3.1 3.5 4.6 5
Malignant and other neoplasms 11.9 14.6 6.2 7.1 16.4 17.8 6.4 7.3 3.2 3.4 8.5 8.5

15 CVD 382 333 [ 146 95 | 496 307 | 207 168 | 7.6 45 | 257 147

16 Respiratory diseases 155 16 4 33 | 183 135 | 84 81 | 21 16 | 95 65

17 Digestive diseases 97 59 | 59 38 | 132 69 52 3 3.1 18 | 69 33

18 Unintentional injuries: Other

19 Accidents 161 104 | 127 88 179 123 | 87 52 6.6 4.2 9.3 59

20 Intentional injuries: Suicide 7.3 7.3 5.8 5.8 8.6 7.1 3.9 3.7 3 2.8 4.5 3.4

21

22

gi Figure 4 and 5 depicts the age pattern of WYPLL for top three causes of death among male

25 and female respectively. It is clear from both the figures that the Diarrheal diseases accounts

26 . .

27 for majority of the years lost among children (0-14 years) whereas CVD accounts for the

gg highest life years lost among adults and old population. The adult population is affected by

30 both communicable and non-communicable diseases. For example, among males, CVD and

31 . S .

32 Tuberculosis both are remarkably high in the adult ages. Similarly, among adult females,

gi CVD and Malignant and other neoplasms are leading causes of premature mortality. Hence,

35 the adults of India are facing the dual burden of diseases which leads to the increase in

36 . . .

37 premature mortality and lowering their health status.

38

39

40 Conclusion

41 . .

42 The concept of premature mortality has been used as an important measure of health status

ji and a guide for health policies. Though the overall premature mortality indices and their rates

45 have declined over time, the age pattern of YPLL, PYPLL and WYPLL reflects increased in

46 . . .

47 premature mortality among male adults and older population. The decline in premature

jg mortality is largely due to improvement in mortality in the younger age group e.g. 0-14 years.

50 Males are experiencing more years of life lost than females. The indices have shown

51 .. . . .

52 declining trend for adult females but has increased for males during 1991-2011. Analysis by

gi causes of death depicts that there are certain diseases which remarkably accounts for more

55 years of life lost than others. YPLL was highest due to CVD followed by Diarrheal diseases

56 . . . . .

57 and Tuberculosis and Respiratory diseases for both male and female. Diarrheal diseases

58

59

60 11
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accounts for highest loss in PYPLL followed by CVD and Accidents for both sex. The CVD
accounts for highest loss in WYPLL both male and female followed by Tuberculosis and
Diarrheal diseases for males and Diarrheal diseases and Malignant and other neoplasm for
females. As most of the CVD deaths are premature and affecting the prime working age
groups, it is time to invest and devise strategies to combat the non-communicable diseases
particularly those are avoidable in working age groups. Diarrheal diseases, Tuberculosis and
Malignant and other neoplasm are the other treats to young population which are
communicable in nature. The dual burden of diseases on India is the root cause of poor health
status of the population as signified by the indices of premature mortality. Therefore, the
increasing share of premature mortality among adults and slower pace of decline in overall
premature mortality during 1991-2011 warrants the urgent need to devise strategies to combat

the dual burden of diseases and save premature deaths in India.

Though many new indices have been developed to measure the premature mortality like
DALY (Disability adjusted life years), HALY (Health adjusted life years), YLL (Years of life
lost) etc., these are based on a number of assumptions and suffers from data limitations in
Indian context. On the other hand, the YPLL, PYPLL and WYPLL are simple to compute

and capture the premature mortality as it is based on fewer assumptions and data input.

Summary box

What is already known on this object?

The demographic and epidemiological transition inIndia has resulted increase in non-
communicable diseases across socio-economic groups and space. Studies suggest increase
in premature mortality in prime working age group. A number of indices were devised to
measure the extent of premature mortality; Years of life lost, Potential years of life lost,
Working years of life lost, Valued years of life lost, Years of life lost and deaths among
persons under age 65 etc. Though a number of indices were developed to measure the
extent of premature mortality, these were limited to developed countries.

What does this study add?

This study adds to the available literature on premature mortality by providing the
standardised estimates of premature mortality by age and sex in India over two decades. It
| also suggests that the premature mortality is on rise among men in prime working age
group. The cardiovascular disease is the leading cause of premature mortality followed by
diarrheal diseases.
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15 Figure 1: YPLL (in million) for top nine causes of death among adult by sex, India, 2002
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Figure 4:Standardised WYPLL due to top three diseases by age, Male, India, 2002
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Abstract

Objectives: To estimate the premature mortality by age, sex and cause of death in India.
Setting: Studies on premature mortality are limited in India. Though evidences suggest
reduction in infant and child mortality little is known on age and sex pattern of premature
mortality in India.

Participants: Based on secondary data from Sample Registration System and Million Death
Study.

Primary and secondary outcome measures: : Standardised years of potential life lost
(YPLL), premature years of potential life lost (PYPLL) and working years of potential life
lost (WYPLL) for broad age groups and by selected causes of death.

Results: During 1991-2011, the age-standardized rate of YPLL (per 1000 population) had
declined from 310 to 235 for males and from 307 to 206 for females. The estimated YPLL (in
million) had declined from 134 to 147 for males and from 123 to 108 for females. The YPLL
for adult (aged 15-65) has increased by 32% for males and 28% for females during the same
time. The standardized PYPLL (per 1000 population) has declined from 259 to 137 for males
and from 258 to 115 for females. The estimated PYPLL for adult males has increased by 13%
and by 32% in 30-45 age group. The standardized rate of WYPLL has declined from 274 to
131 for males and from 295 to 901 for females. The age pattern of these indices suggests
significant improvement in early childhood mortality and increasing trends for adult males
for 30-45 age group. The standardised rate of YPLL and WYPLL for males and females was
highest for cardiovascular disease.

Conclusion: The increasing share of premature deaths among adults and high level of
premature mortality suggest continuation of National Rural Health Mission (NRHM) and
increasing programmatic attention on prevention and treatment of non-communicable

diseases to save premature deaths in India.
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10 This is the first ever study that provides the trends in standardised estimates of premature
12 mortality (YPLL, PYPLL and WYPL) by age and sex in India. It also estimated the
14 standardised indices by cause of death. However, the study could not analyse the trends and
pattern in cause specific estimates for the states of India due to unavailability of reliable data

19 over time.
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Age and sex pattern of premature mortality in India

Introduction

Premature mortality by age 60 accounts one-third of the total deaths in low and middle
income countries in 2008 [1]. While the share of under-five mortality in premature mortality
remained high in selected countries, the share of adult mortality is on the rise. The higher
level of premature mortality is the mainly due to the demographic and epidemiological
transition that has altered the level of mortality and disease pattern across the age groups [2,
3]. The Non-communicable Diseases (NCDs) are the leading cause of death and primarily
affecting the working age group [4, 5]. Studies suggest that premature deaths and

hospitalisation adversely affect economic growth and development [6-8]. The estimated loss

of GDP in 2004 due to Cardiovascular Disease (CVD) alone was about ‘one trillion in

India[8].

The concept of premature mortality was evolved to measure the increasing social and
economic cost of mortality at younger age because the conventional measure such as crude
death rate and age specific death rate does not quantify the extent of life years lost at early
ages[9].The premature mortality is the best single proxy measure for reflecting differences in
the health status of the populations [10].A number of measures was developed and used to
quantify the extent of premature mortality; potential years of the life lost (PYLL), premature
years of potential life lost (PYPLL), the working years of potential life lost (WYPLL) and the
valued years of potential life lost (VYPLL). Each of the method is a function of age at death
and the number of deaths at that age [11]but vary with respect to weight and upper and lower
limit of the age. Though many new indices have been developed to measure the premature
mortality like DALY (Disability adjusted life years), HALY (Health adjusted life years),
YLL (Years of life lost) etc., these are based on a number of assumptions and data
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limitations. On the other hand, the YPLL, PYPLL and WYPLL capture the premature

mortality as it is based on fewer assumptions and data input.

The potential years of life lost (PYLL) is the most commonly used indicator to quantify
premature mortality. A large number of studies estimated the PYLL to rank the cause of
death and understand level, pattern and differentials in mortality by income, gender, ethnic
groups and regions. Ranking of the major cause of premature mortality using PYLL revealed
that accidents (38.66%) accounts for largest PYLL followed by circulatory system (24.85%)
and Neoplasms (15.67%) in Canada [12]. The PYLL varies largely among OECD countries
and by sex. Among the females, the estimated PYLL (per 1000) was highest in Russian
Federation (7.1) and lowest in Iceland (1.5). Among males, the PYLL was 20.2 in Russia
and 3.0 in Iceland [13]. Using mortality data over four decades, studies found absolute and
relative decline in premature mortality across socio-economic and racial/ethnic group during
the early period (1966-80) and widening relative health inequalities in the subsequent period
(1980-2002) [14]. The large health disparities between African American and other ethnic
groups in San Francisco were estimated using expected years of life lost. With respect to
gender, the estimated years of life lost among males were73,627 and 51,194 among females.
The leading causes of premature deaths were HIV/AIDS followed by suicide and drug over
dose among males and lung cancer, breast cancer and hypertensive heart diseases among
females [15]. Studies also suggest that the association between income and premature
mortality (deaths before age 75) was stronger among low-income counties compared to high-
income counties. Among carious income group, the premature mortality varies by
geographic, socio-demographic, racial/ethnic and behavioural factors [15].

Like other developing countries, India is also experiencing rapid demographic and

epidemiological transition. While the total fertility rate is close to replacement level, the life
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expectancy has reached 64.6years for male and 67.7 years for female by 2008 [16]. There has
been a significant reduction in under-five deaths in last decade from 2.5 million in 2001 to
1.5 million in 2012[17, 18] During 1991 and 2011, the share of under-five deaths to total
deaths has declined from 35% to 17% while that of adult deaths (deaths in 15-59 years) has
increased from 27%to 30%[19].0n the other hand, the NCDs are the leading cause of
mortality and morbidity in India. The non-communicable diseases (NCDs) account for 62%
of the total burden of foregone DALYs and 53% of total deaths in India[20].The
cardiovascular deaths (CVDs) was estimated atl.4 million (56.2% in 25-69 age group) in
2004 and projected at 2.1 million (45% in 25-69 age group) by 2021[21].The hospitalisation
rate and outpatient visit due to NCDs rose from 32% to 40% and 22% to 35%, respectively,
during 1995 to 2004[20].The CVDs accounted loss of 9.2 million productive life among 35-
64 years age group in 2000 and projected at 17.9 million by 2030 [22]. Though a large
number studies has been carried out on trends, differentials and determinant of mortality,
there is no study that examined the premature mortality in India [23-26]. In this context it is

necessary to understand the extent of avoidable deaths in India.

The aim of this paper is to examine the age and sex pattern of premature mortality in India
over last two decades (1991-2011). It also estimates the extent of premature mortality by
selected causes of death for 2002. The paper has been conceptualised with the following
rationale. First, evidences suggest increase in adult mortality in India, which are premature
and avoidable. The social, psychological and economic costs associated with premature
deaths are devastating. Hence prevention of these deaths must be a public health priority.
Second, the NCDs are the leading cause of death, and the onset of NCDs is 10-15 years
earlier than that of developed countries. These deaths are primarily affecting the working age

group which results into rise in premature mortality. On the other hand, the public health
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centres are not equipped enough to treat the NCDs. Third, though the premature mortality has
been extensively studies in developed countries, there is no study that has estimated the level
and trend of premature mortality in India. The quantification of premature mortality helps to
identify the social and economic cost associated with mortality, ranks the disease burden and
has greater policy relevance. In this context, this paper provides the numerical estimates on

the premature deaths in India over time and by causes of death for broad age group.

Data and methods

This paper uses data from multiple sources; the census of India, 1991, 2001 and 2011, the
sample registration system (SRS), 1991-2011 and report on cause of death, 2001-03 [27-31].
We have used published data and it does not involve any ethical issues. The Indian census is
the largest single source of information on demographic and selected socio-economic
characteristics of the population. We have used the age and sex distribution of the population
for 1991, 2001 and 2011 and the age-sex distribution of intercensal periods (1996 and 2006)
from SRS. Data on causes of death is extremely useful for planning of health programmes
and for intervention strategies. The special survey of deaths (SSD) was jointly undertaken by
the Office of the Registrar General, India (ORGI)and the Centre for Global Health Research
(CGHR) [27] in 2004-05. The SSD was implemented during 2004-05 covering 0.114 million
deaths from 1.1 million households, which have been recorded during2001-2003 in Sample
Registration System (SRS)[27]. The cause of death was determined using an advanced form
of Verbal Autopsy called the “RHIME” or Representative, Re-sampled, Routine Household
Interview of Mortality with Medical Evaluation method. We have used data on the
distribution of deaths by age, sex and cause from this report to estimate the premature
mortality. We may mention that, besides these sources, the vital registration system and the

Medical Certification of Cause of Deaths (MCCD) provide the deaths by age, sex and
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selected characteristics, However, the vital registration system in India is incomplete and
have limited used for analyses[32]. The MCCD also have very low coverage and it is not
suitable for a representative analysis[33]. .

This paper use three indices, namely, the YPLL, PYPLL and WYPL and .the standardised
rates to understand the extent of premature mortality in India. In case of standardised rates,
the age distribution of Kerala, 2011 is used as the reference population because the Kerala is
demographically advanced state of India. The three year moving average of the ASDR is
used. Age group 15-65 years is referred as adult age. The analysis has been carried out for

India. The method of computing each of the indices is given below:

a. Years of Potential Life Lost (YPLL)

The YPLL is a summary measure of premature mortality that gives higher weight to deaths
occurring at younger age and lower weight to the deaths at higher ages. It estimates the
average years a person would have lived had he or she not died prematurely[11].The method

used in this study is given by:

YPLL = 320d; * L, )

where L; is the life expectancy at age i, d; is the number of deaths at age i.

The deaths are weighted by life expectancy at each age.

The standardised YPLL and corresponding rates have been calculated as follows[12]:

. P ir N
Standardized YPLL = YPLL * (32) + (1) 2)
Where P;, is population in the i age group in the reference population (Kerala);
N, is the total reference population (Kerala)
N is the total study population;

P;is the population in the i age group in the study population.
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Y YPLL

Rate of YPLL= * 1000 3)

b. Premature years of potential life lost (PYPLL)
The PYPLL measures the loss of years of productive life due to death before a cut-off age.
The upper age limit on estimating PYLL varies by countries and authors[11]. We have used

the upper age limit of 65 years, close to the average longevity in India

PYPLL =Y ,d; * (U - i) )

where d; is the number of deaths at age i,

U is the upper limit of age (65 years).

In each age, the deaths are weighted by difference in upper age limit and age at death.

Standardized PYPLL = PYPLL + (’I’V) . (ﬂ) (5)

r

where P;, is the population in the i"™ age group in the reference population (taken as Kerala);
N, is the total reference population in age group 0 to 65 (taken as Kerala);
N is the total study population in age group 0-65;

P; is the population in the i" age group in the study population.

> PYPLL

Rate of PYPLL= * 1000 (6)

where N is the total population in age group O to 65.

¢. Working years of potential life lost (WYPLL)
The WYPLL measures the working life years lost during “the working age period” in a
population.

WYPLL =YV ld, «(U-W)+Y¥,, d; = (U —1i) (7)

where d; is the number of deaths at age i,
U is the upper cut off age (65 years);
W is the lower cut-off age (14 years).
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Here a constant weight is assigned to the deaths before age 14 years; difference in upper and
lower age cut-off and deaths at age 14 and above are weighted by difference between upper

age limit and age at death.

Standardized WYPLL = WYPLL « (’I’V) x (Pﬁ) 8)

where P;, is population in the i" age group in the reference population (taken as Kerala);
N,is the total reference population in age group 0 to 65 (taken as Kerala);
Nis the total study population in the age group 0 to 65;

P; is the population in the i age group in the study population.

Rate of wwu:% + 1000 )

where N is the total study population in the age group O to 65 years.

The estimated population and deaths by age and sex over 1991-2011 is shown in Appendix 1
and 2.

Cause specific indices of premature mortality

We have also computed the YPLL, PYPLL and WYPLL for selected causes of death using
the similar methods and weighting procedure for 2002. The distribution of deaths by cause,
age and sex and taken from Report on Causes of Death, RGI, 2001-03. The weight assigned
for each age group is inbuilt in the each of the indices. In general, in each of the method, the

younger age groups get a higher weight age and the older age group gets a lower weight.

Results
Results are presented in two sections. Section 1 describes the trend of premature mortality by

age and sex and section 2 describe the estimated years of premature deaths by causes of

death.
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Section 1: Trends in premature mortality by age and sex, 1991-2011

Table 1 presents the standardized YPLL in millions for a period of two decades (1991-2011)
by broad age group and sex. During 1991-2011, the YPLL has increased from 134million to
147 million among males while it has declined from 123 million to 108 million among
female. The rate of YPLL has declined from 310 to 235 per 1000 population for males and
from 307 to 206 for females in the same period. Though the overall decline in YPLL reflects
the marked improvement in mortality in the population, it conceals large discrepancies in
broad age group. The decline in YPLL was significant among younger age group, particularly
among children while it has increased among adults (15-64 years). Among children under
five years of age, the YPLL has declined by 38% for male and 32% for females in the same
period. Among adults (in 15-64 age groups), the YPLL has increased for males in most of the
age group. For example during 1991-2011, the YPLL for males in 30-45 age group has
increased by 48% and for 45-59 it has increased by 25%. Among adult females, the largest
decline in YPLL was in the age group 5-14 and increased in the age group 60-70. Though the
absolute value of YPLL has increased during 1991-2011, the rate of YPLL has declined.
Though the YPLL has declined largely for 0-4 year, it remains highest in this age group. The
YPLL has not shown secular decline; had initially increased during 1991-2001 and declined

thereafter.
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Table 1: Trends in years of potential life lost (YPLL) in million (standardised) by age

and sex and rate of YPLL (per 1000 population) in India, 1991-2011

Page 12 of 64

Age group 1991 1996 2001 2006 2011 Per“(*‘l‘;ggl‘_’;(ffl‘;““’“
YPLL in million | Male Female | Male Female | Male Female | Male Female | Male Female | Male Female
0-4 56.3 53.1 50.2 48.0 62.3 60.4 45.0 41.5 35.0 36.3 37.8 31.6
5-14 7.8 7.9 7.9 8.3 7.3 7.0 7.2 6.8 5.6 5.0 28.2 36.7
15-29 10.9 13.2 11.3 13.0 13.1 14.7 13.1 12.9 12.2 11.2 -11.9 15.2
30-45 12.6 11.9 14.4 12.5 17.4 13.6 18.2 12.5 18.7 10.6 -48.4 10.9
45-59 22.5 14.9 24.6 17.2 28.1 18.7 26.5 16.7 28.2 16.9 -25.3 -13.4
60-70 134 10.8 17.1 13.5 18.4 14.6 18.6 15.0 20.0 15.1 -49.3 -39.8
70+ 10.5 11.5 20.2 23.0 18.4 12.4 23.8 50.5 26.8 30.7 -155.2 -167.0
0-14 64.1 60.9 58.1 56.2 69.5 67.4 52.2 48.3 40.7 15.1 36.5 75.2
15-65 52.7 45.1 59.9 49.8 67.7 53.8 68.1 49.9 69.6 57.8 -32.1 -28.2
Total 134.1 123.2 | 145.7 135.3 165 141.3 | 152.5 155.8 | 146.6 107.9 -9.3 12.4
YPLL Rate 310.0 3069 | 302.8 3024 |311.0 2854 |2064.6 288.8 | 2352 206.0 24.1 329

Table 2 provides the premature years of potential life lost (PYPLL) by age and sex in last two
decades. The PYP  LL fixes an upper limit to which individual are expected to survive and
measures the loss of years of productive life due to death before a selected cut-off age.
During 1991-2011, the estimated PYPLL for male has declined from 108 to 81 million while
that of females has declined from 99 to 64 million. The rate of PYPLL among males has
declined from 259 in 1991 to 224 in 2001 and further to 137 by 2011. Among females, the
rate of PYPLL has declined from 258 in 1991 to 213 in 2001 and 115 in 2011. The decline in
PYPLL is faster among females compared to males. During 1991-2011, the YPLL among
children under five years of age has declined from 64 million years to 35 million years for
male and from 60 million to 34 million years for females. The decline was secular for both
male and females. On the other hand, in age group (15-65), the PYPLL has declined for
females but not for males. The PYPLL for males in the age group 30-45 has increased from
11 million years to 14 million years. In all the years studied, the PYPLL among males was

highest in 0-4 age group followed by age group 45-59 years. Similarly for females the

PYPLL was highest in 0-4 age group followed by 15-29 age group. The PYPLL was
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increased by 13% among adult males and declined by 20% among adult females. The
increase in PYPLL among males was highest in the age group 30-45 (32%) followed by 60-
65. While declining in PYPLL among children is a good sign, the increase in these indices
among adult in the prime working age group is a concern. This is possibly due to increase in
non-communicable diseases that are largely affecting the prime working age groups.

Table 2: Trends in premature years of potential life lost (PYPLL) in million

(standardised) by age and sex and rate of PYPLL (per 1000 population) in India, 1991-
2011

Age group 1991 1996 2001 2006 2011 Pe“‘z‘l‘;‘;gl‘_’zrgfl“)““’“
PYPLL in million | Male Female | Male Female | Male Female | Male Female | Male Female | Male Female
0-4 63.8 60.1 54.0 51.2 65.5 61.9 46.1 41.1 349 34.5 45.3 42.6
5-14 7.8 7.7 7.5 7.7 6.7 6.4 6.7 6.0 5.1 4.3 34.6 44.2
15-29 10.4 12.2 10.2 11.3 11.7 12.3 11.5 10.7 10.5 9.0 -1.0 26.2
30-45 10.8 9.6 11.6 9.4 13.6 9.9 14.0 8.9 14.2 7.3 -31.5 24.0
45-59 13.6 8.5 13.4 8.7 14.5 8.8 13.7 7.8 14.4 7.6 -5.9 10.6
60-65 1.3 0.9 1.6 1.1 1.4 1.0 1.6 1.1 1.6 1.0 -23.1 -11.1
0-14 71.6 67.8 61.5 58.9 72.2 68.3 52.8 47.1 40.0 38.8 44.1 42.8
15-65 36.1 31.2 36.8 30.5 41.2 32.0 40.8 28.5 40.7 24.9 -12.7 20.2
Total 107.7 99.1 98.3 89.4 113.6 100.1 93.6 75.5 80.9 63.8 24.9 35.6
WYPLL Rate 2594 257.6 | 212.6 208.8 |224.2 2129 |170.0 147.0 | 136.9 115.2 | 47.2 55.3

Table 3 presents the working years of potential life lost (WYPLL) by age and sex for last two
decades. The WYPLL gives a higher weightage to working age population. During 1991-
2011, the WYPLL has declined from 114 million to 77 million among males and from 113
million to 45 million among females. The rate of WYPLL has declined from 274 in 1991 to
131 per 100 for males. Among females, the rate of WYPLL has declined from 295 in 1991 to
91 in 2011. The estimate of WYPLL by age over time shows a similar pattern as that of
YPLL. Among females, the WYPLL has declined over all age group while for males it has
declined only for younger age group. Among males aged 30-45 years, the WYPLL has
increased from 9 million years in 1991 to 13 million years by 2011. The WYPLL was higher
among females compared to males at all age group. The standardisation of WYPLL does not

change the gradient across age and sex over a period of time but level has changed.
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Table 3: Trends in working years of potential life lost (WYPLL) in million
(standardised) by age and sex and rate of WYPLL (per 1000 population) in India, 1991-
2011

Page 14 of 64

Age group 1991 1996 2001 2006 2011 Per“z‘l‘;*;gl‘_’;(ffl‘;““’“
WYPLL in million | Male Female | Male Female | Male Female | Male Female | Male Female | Male Female
0-4 73.4 76.9 61.3 63.0 72.3 74.8 47.9 46.0 34.0 36.4 53.7 52.7
5-14 10.3 11.4 9.8 10.9 8.7 8.9 8.0 7.8 5.7 5.3 44.7 53.5
15-29 8.7 10.0 8.5 9.3 10.0 10.2 10.2 9.3 9.7 8.1 -11.5 19.0
30-45 9.0 7.7 9.7 7.8 11.6 8.3 12.4 7.7 13.1 6.5 -45.6 15.6
45-59 114 6.8 11.3 7.1 12.4 7.2 12.2 6.8 13.2 6.8 -15.8 0.0
60-65 1.1 0.8 1.4 0.9 1.2 0.8 1.4 1.0 1.5 0.9 -36.4 -12.5
0-14 83.7 88.3 71.1 73.9 81.0 83.7 55.9 53.8 39.7 41.7 52.6 52.8
15-65 30.2 25.3 30.9 25.1 35.2 26.5 36.2 24.8 37.5 22.3 -24.2 11.9
Total 113.8 113.0 | 102.2 99.0 116.3 110.0 92.1 78.0 77.2 45.0 32.2 60.2
WYPLL Rate 2742  294.8 | 2209 231.5 |229.6 2343 | 167.3 152.8 | 130.7 90.6 52.3 69.3

Section 2: Premature mortality by causes of death

Table 4 and figure 1, 2 and 3 presents the indices of premature mortality by causes of death
for male and female. We have taken top nine causes of death among adults and computed
YPLL, PYPLL and WYPLL. These indices were estimated for the year 2002 because the
causes of death data were available only for this period. Among the nine leading causes of
death, the CVD account for maximum loss in YPLL and WYPLL. The WYPLL among males
was 26 million due to CVDs, 12 million due to Tuberculosis and 11 million due to Diarrheal
diseases. The rate of WYPLL among males was also maximum for CVDs (50) followed by
Tuberculosis (23) and diarrheal diseases (22). Similarly, for females, the WYPLL was
highest for CVDs (15 million) followed by Diarrheal diseases (14) and malignant and other
neoplasms (8). Among males, the YPLL was highest for CVDs (21) followed by diarrheal
diseases (12) and Tuberculosis (9). For females, the YPLL was highest for CVDs (17)
followed by diarrheal diseases (9) and Respiratory diseases (8). In terms of PYPLL, among
males, the PYPL rate was highest for diarrheal diseases (9) followed by CVDs (8) and
accidents (7). In the case of females also, the rate of PYPLL was highest due to diarrheal
diseases (11) followed by CVD (4) and accidents (4). The corresponding rate of the YPLL,

PYPLL and WYPLL shows the same trend for the given causes of deaths.
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1

2

3 Table 4: Estimates of YPLL, PYPLL and WYPLL and the corresponding rates by

g cause in India,2002

6

7 Rate (per 1000 population) Absolute number (million)

8 Causes of death YPLL PYPLL WYPLL YPLL PYPLL WYPLL

9 Male Female | Male Female | Male Female | Male Female | Male Female | Male Female

10 Tuberculosis 16.7 13.0 9.7 7.7 233 14.2 9.0 6.6 5.0 3.7 12.1 6.8

11 Diarrheal diseases 214 176 | 176 230 | 222 294 | 116 89 9.1 1.0 | 1.5 141
Malaria 7.9 7.8 5.9 7.2 8.8 104 | 43 4.0 3.1 3.5 4.6 5.0

12 Malignant and other neoplasms 11.9 14.6 6.2 7.1 16.4 17.8 6.4 7.3 32 34 8.5 8.5

13 CVD 382 333 | 146 95 |496 307 | 207 168 | 7.6 45 | 257 147

14 Respiratory diseases 15.5 16.0 4.0 33 18.3 13.5 8.4 8.1 2.1 1.6 9.5 6.5

15 Digestive diseases 9.7 59 5.9 3.8 132 69 5.2 3.0 3.1 1.8 6.9 33

16 Unintentional injuries: Other 161 104 | 127 88 |179 123 | 87 52 | 66 42 | 93 59

17 Accidents

18 Intentional injuries: Suicide 7.3 7.3 5.8 5.8 8.6 7.1 3.9 3.7 3.0 2.8 4.5 3.4

19

20

g; Figure 4 and 5 depicts the age pattern of WYPLL for top three causes of death among male

gi and female respectively. The Diarrheal diseases accounts for the majority of the years lost

25

26 among children (0-14 years) whereas CVD accounts for the highest life years lost among

27

28 adults and old population. The adult population is affected by both communicable and non-

29

30 communicable diseases. For example, among males, CVD and Tuberculosis are high in adult

31

gé ages. Similarly, among adult females, CVD and Malignant and other neoplasms are leading

34 .

35 causes of premature mortality.

36

37

38

39 Discussion and Conclusion

40

41

42

ji The concept of premature mortality has been used as an important measure of health status

45

46 and a guide for health policies of many developed countries. Estimates of premature mortality

47

48 and understanding the factors affecting premature mortality are prerequisite in reducing

49

50 avoidable mortality and improving the health of the population and. In last two decade, India

51

gg has made significant progression in reduction of infant and child mortality and improvement

54 : : . o . . .

55 in longevity. The increase in this health outcome is evident across socio-economic groups and

56

57 space. A number of studies have helped in understanding the differentials, determinants and

58

59
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inequality in infant and child mortality in India [17, 34-36]. However, evidences suggest
increasing adult mortality and there are limited studies that covered the premature mortality
in India. In this context, we have attempted to provide the numerical estimates on premature
mortality using a set of indices by age and sex over two decades. We have used the published
data from SRS, special survey on cause of death and estimated the YPLL, PYPLL and
WYPLL for broad age groups. Though the estimates on premature mortality by cause of
death are 13 years old, the inferences will not change because of increasing NCDs. The

following are the salient findings.

First, we found a decline in premature mortality indices (YPLL, PYPLL and WYPLL) and
their rates for both male and female except YPLL for males. This is consistent with the
overall improvement in health situation of the population. Second, the decline in premature
mortality indices conceals large differential across the age group and sex. While the decline
in premature mortality indices is largely due to improvement in mortality in the younger age
group e.g. 0-14 years, it has indeed increased among male adults. Third, the age pattern of the
indices reveals that the premature mortality continued to be highest in 0-4 age group though
the decline was highest in the same age group; declined by more than one-third in last two
decades. However, all these indices have increased in 35-49 age group suggesting increasing
in adult male mortality. Fourth, the YPLL and WYPLL were highest due to CVDs for both
male and female. Most of the CVD deaths are premature and affecting the prime working age
groups. Fifth the estimate of PYPLL was highest for Diarrheal diseases followed by CVDs.
This is because the PYPLL gives a higher weightage to children and the Diarrheal diseases

are higher among children.
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From the above findings, it is clear that the level of premature mortality in India is higher
than many developing and developed countries. The level of premature mortality is high not
only because of higher under-five mortality but also due to higher adult mortality. While the
existing programme in reduction of under-five mortality should continue, the programme
needs to be intensified for reduction of adult mortality. Reduction in adult mortality can be
achieved by increasing budgetary spending for NCDS of central and state government that
would help to intensify efforts on prevention and management of NCDs. Large scale
investment on medical infrastructure for NCDs and increase coverage of health insurance will
be helpful in this direction. The policies to reduce production and consumption of alcohol and
tobacco and creating awareness on healthy life style can reduce the risk factors of NCDs and
avoidable mortality. The programme on NCDs by central government are in place and the
twelfth five year plan made specific provision for management and control of NCDs under
three categories; programmes for life style chronic diseases and risk factor, programmes for
disability prevention and rehabilitation and health promotion and prevention of NCDs[37].
The continuation of maternal and child health programme and effective implementation of

non-communicable diseases can reduce avoidable mortality in India.
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Summary box

What is already known on this Subject?

In last two decades, along with socio-economic development, India has made significant
improvement in health outcome. While the life expectancy at birth has increased, the infant
mortality rate and child mortality rate has declined across socio-economic groups. The
diseases pattern is changing fast and the non-communicable diseases are the leading cause
of death in India. The premature mortality is resultant of low child survival and increasing
NCD:s in India.

What does this study add?

This study adds to the available literature on premature mortality by providing the
standardised estimates of premature mortality by age and sex in India over two decades. It
also suggests that the premature mortality is on rise among men in prime working age
group. The cardiovascular disease is the leading cause of premature mortality followed by

diarrheal diseases.
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11 Figure 1: YPLL (in million) for top nine causes of death among adults by sex in India, 2002

17 Figure 2: PYPLL (in million) for top nine causes of death among adults by sex in India, 2002

24 Figure 3: WYPLL (in million) for top nine causes of death among adults by sex in India,

o5 2002

30 Figure 4: Standardised WYPLL by top three diseases and age among males in India, 2002

37 Figure 5: Standardised WYPLL by top three diseases and age among females in India, 2002
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Abstract

Objectives: To estimate the premature mortality by age, sex and cause of death in India.

Setting: Studies on premature mortality are limited in India. Though evidences suggest

reduction in infant and child mortality little is known on age and sex pattern of premature

mortality in India.

Participants: Based on secondary data from Sample Registration System and Million Death

Study.

Primary and secondary outcome measures: : Standardised years of potential life lost

(YPLL), premature years of potential life lost (PYPLL) and working years of potential life

lost (WYPLL) for broad age groups and by selected causes of death.

Results: During 1991-2011, the age-standardized rate of YPLL (per 1000 population) had

declined from 310 to 235 for males and from 307 to 206 for females. The estimated YPLL (in

million) had declined from 134 to 147 for males and from 123 to 108 for females. The YPLL

for adult (aged 15-65) has increased by 32% for males and 28% for females during the same

time. The standardized PYPLL (per 1000 population) has declined from 259 to 137 for males

and from 258 to 115 for females. The estimated PYPLL for adult males has increased by 13%

and by 32% in 30-45 age group. The standardized rate of WYPLL has declined from 274 to

131 for males and from 295 to 901 for females. The age pattern of these indices suggests

significant improvement in early childhood mortality and increasing trends for adult males

for 30-45 age group. The standardised rate of YPLL and WYPLL for males and females was

highest for cardiovascular disease.

Conclusion: The increasing share of premature deaths among adults and high level of

premature mortality suggest continuation of National Rural Health Mission (NRHM) and

increasing programmatic attention on prevention and treatment of non-communicable

diseases to save premature deaths in India.
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Causes of death

Strengths and limitations of this study:

This is the first ever study that provides the trends in standardised estimates of premature
mortality (YPLL, PYPLL and WYPL) by age and sex in India-ever—two—deeades. It also
estimateds the standardised indices by cause of death. However, the study has—twe—main

hmitations—FHirst—t-could not analyse the trends and-state pattern in cause specific estimates

for the states of India due to unavailability of reliable data over time. eould-not-provide-the

, { Formatted: Font: Times New Roman ]

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 27 of 64 BMJ Open

©CoO~NOUTA,WNPE

Age and sex pattern of premature mortality in India

Introduction

Premature mortality by age 60 years-accounts one-third of the total deaths in low and middle«- - - { Formatted: Line spacing: Double

income countries in 2008 [1]&¥HO—2008). While the share of under-five mortality in

premature mortality remained high in selected countries, the share of adult mortality is on the

rise. The higher level of premature mortality is Premature-mortality-accounts-one-third of-the

developing—world—This—is maintylargelymainly due to the demographic and epidemiological

transition that has altered the level of mortality and disease pattern across the age groups_[2,
3]. The Non-communicable Diseases (NCDs) are the leading cause of death and it—is
primarily affecting the working age group [4, 5]. Studies suggest that premature deaths and

hospitalisation adversely affects economic growth_and development [6-8]. The estimated loss

The concept of premature mortality was evolved to measure the increasing social and

economic cost of mortality at younger age because the conventional measure such as crude
death rate and age specific death rate does not quantify the extent of life years lost at early

ages_[9]. The premature mortality is the best single proxy measure for reflecting differences
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in the health status of thestates populations [10]. A number of measures have-beenare-wasere

developed and used to quantify the extent of premature mortality;—e-g—TFhese—inechides
preferably potential years of the life lost (PYLL), premature years of potential life lost
(PYPLL), the working years of potential life lost (WYPLL) and the valued years of potential
life lost (VYPLL). Each of the method is a function of age at death-death and and-the number
of deaths at that age [11]_but —Hewever—they-variedy with respect to weight and upper and

lower limit of the age.-and-weightgsivento-eachage.. Though many new indices have been

developed to measure the premature mortality like DALY (Disability adjusted life years),

HALY (Health adjusted life years), YLL (Years of life lost) etc., these are based on a number

of assumptions and suffersfrom-data limitations—nJndian—context. On the other hand, the

YPLL, PYPLL and WYPLL capture the premature mortality as it is based on fewer

assumptions and data input.

The potential years of life lost (PYLL) is the most commonly used indicator to quantify

premature mortality. A large number of studies estimated the PYLL to rank the cause of

death and understand level, pattern and differentials in mortality by income, gender, ethnic

groups and regions. Ranking of the major cause of premature mortality using PYLL revealed

that accidents (38.66%) accounts for largest PYLL followed by circulatory system (24.85%)

and Neoplasms (15.67%) in Canada [12]. The PYLL varies largely among OECD countries

and by sex. Among the females, the estimateds PYLL (per 1000) was highest in Russian

Federation (7.1) and lowest in Iceland (1.5). Among males, the PYLL was 20.2 in Russia

and 3.0 in Iceland [13]. Using mortality data over four decades, studies found absolute and

relative decline in premature mortality across socio-economic and racial/ethnic group during

the early period (1966-80) and widening relative health inequalities in the subsequent period
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(1980-2002) [14]. The large health disparities between African American and other ethnic

groups in San Francisco were estimated using expected years of life lost. With respect to

gender, the estimated years of life lost among— males wereas 73,627 and 51,194 among

females.

——as—the—majorecause—of death-1H5—The leading causes of premature deaths were

HIV/AIDS followed by suicide and drug overdose —amens—malesamong males and- lung

cancer, breast cancer and hypertensive heart diseases —among females [15]. Studies also

suggests that the association betweenef income and premature mortality (deaths before age

75) was stronger among low-income counties compared tothan high-income counties. Among

carious income group, Fthe premature mortality varies by geographic, socio-demographic,

racial/ethnic and behavioralbehavioural factors-amensincome-groups[15].
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Like other developing countries, India is also experiencing rapid demographic and

epidemiological transition. While the total fertility rate is close to replacement level, the life

expectancy has reached-te 64.6 years for male and 67.7 years for female by 2008 [16]. There

has been a significant reduction inef under-five itydeaths in last twe decades:declined

from 2.5 million in 2001= to 1.5 million in 2012 [17, 18]=—pert000tive births (REE). During _

1991 and 20191, the share of under-five deaths to total deaths has declined from 35% to 17%

while that of adult deaths (deaths in 15-59 years) has increased from 27% =to =30%

[19]¢Thesis—+ef). On the othehr hand, the NCDs are the leading cause of mortality and

morbidity in India. The non-communicable diseases (NCDs) account for 62% of the total

burden of foregone DALYs and 53% of total deaths in India_[20]._Amenrs-al-NCDs 92

¢cardiovascular deaths (CVDs) €EVBs)was estimated astl.4 million (56.2% in 25-69 age

group) in 2004 and projected at 2.1 million (45% in 25-69 age group) by 2021_[21]._The
hospitalisation rate and outpatient visit due to NCDs rose from 32% to 40% and 22% to 35%,

respectively, withina-deeadefrom-during 1995 to 2004_[20].The CVDs accounted loss of 9.2

million productive life among 35-64 years age group in 2000 and projected at 17.9 million

by 2030 [22]. Though a large number studies has been carried out on trends, differentials
and determinant of mortality, there is no study that examined the premature mortality in India

[23-26](REE-In this context it is necessary to understand the extent of avoidable deaths

amenrgworking pepulation in India.
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cause—of —mortality —and—meorbidity—In—this—econtext—thisThe aim of this paper_is to

examinesexamine the age and sex pattern of premature mortality in India over last two
decades (1991-2011). It also estimates the extent of premature mortality by selected causes of
death for 2002. The paper has been conceptualised with the following rationale. First,

evidences suggests increase in adult mortality in India, which are premature and avoidable.

patternandThe alse-the-social, psychological and economic costs associated with premature

deaths_are_devastating.Fhe

ameng-adults.Hence prevention of these deaths must be a public health priority. Second, the

NCDs are the leading cause of death, and the onset of NCDs #tndia-is 10-15 years earlier

than that of developed countries. These deaths are primarily affecting the working age group

which results into rise in premature mortality. On theh other hand, —and the_public health

centers are not equipped enough to treat the NCDs.Third,

though the premature mortality has been extensively studies in developed countries, there is
no study that has estimated the level and trend of premature mortality in India._The
quantification of premature mortality helps to identify the social and economic cost

associated with mortality, ranks the disease burden and has greater policy relevance. In this
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context, this paper provides the numerical estimates on the premature deaths in India over

time and by causes of death for broad age group.

Data and methods
This paper uses data from multiple_sources; the census of India, 1991, 2001 and 2011, the
sample registration system (SRS), 1991-2011 and report on cause of death, 2001-03_[27-

31].Fhi

independentresearch—and-did-not—get-anyfunding-The Indian census is the largest single

source of information on demographic and selected socio-economic different-characteristics

of the peopleulation-efIndia. We have used the age and sex distribution of the population for

1991, 2001 and 2011 eensus-and-the-intercensal-pepulationfor 1996-and-2006—T and the age-

sex distribution of intercensal periods (1996 and 2006) are-berreowedtaken from SRS.Medieal

Fhe-dData on causes of death is extremely useful for planning of health_programmes and for

planning-evidence-based-interventionist strategies-in-the-country. The special survey of deaths

(SSD) was jointly undertaken by the Office of the Registrar General, India (ORGI) and the

Centre for Global Health Research (CGHR) and—UniversityetfToronto[27]SRS—n—early_in

2004-05 )-usine-anadvancedformof verbalautopsy. forthe-pertod200H-03-The Officeof
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1.1 million households, which have been recorded during 2001-2003 in Sample Registration

System (SRS)_[27]. The causes_of_death have-beenrwaswere determined using an advanced

form of Verbal Autopsy called the“RHIME” or Representative, Re-sampled, Routine

Household Interview of Mortality withMedical Evaluation method.-Fhe-eases—resultinginto

eode.We have used data on_the distribution of deaths by age, sex and cause from this report to

estimate the premature mortality-due—to-individual-causes—of-death-. We may mention that,

besides these sources, the vital registration system and the Medical Certification of Cause of

Deaths (MCCD) provides the deaths by age, sex and selected chaahracteristics, However, the

vital registration system in India is incomplete and have limited used for analyses [32]

(REE).. The #s-aMCCD also have very low coverage and it is not suitable for a representative

Methodelogy

This paper use three indices, namely, the YPLL, PYPLL and WYPL and .the standardised

rates to understand the have-beenused-to-gquantify-theextent of -premature mortality in India.

In case of standardised rates, the age distribution of Kerala, 2011 is used as the

referneereference population because the Kerala is demographically advanced state of India.
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The three year moving average of the ASDR is used. Age group 15-65 years is referred as

adult age. The analysis has been carried out for India. The method of computing each of the

©CoO~NOUTA,WNPE

indices is given below-as-deseribed-below:

20 a. Years of Potential Life Lost (YPLL)

24 The petential-years—ofJifeJost(YPLL )is a summary measure of premature mortality that

26 gives higher weight to deaths occurring at younger age and lower weight to the deaths at

28 higher ages. Itinvelves-eestimatinges the average timeyears a person would have lived had he
30 or she not died prematurely[11]. The method used in this study is given by:
33 YPLL = Y20 d; * L; _

35 wWhere_L; is the life expectancy at age i, d; is the number of deaths at age i.

The deaths are-are weighted by life expectancy at each age.

39 The standardised YPLL and corresponding rates_have been calculated_as follows[12]:

42 Standardized YPLL = YPLL + (%) « (1) )

N, P;

Where_P;, is population in the i age group in the reference population (Kerala);

46 N, is the total reference population (Kerala)

N is the total study population;
49 P;is the population in the i age group in the study population.

Rate of YPLL=

o1 ZYI‘:LL «1000 3)

54 b. Premature years of potential life lost (PYPLL)
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The PYPLL measures the loss of years of productive life due to death before a cut-off age.« . _

" & T Py e Y e Y pn ey Y oy Ry Y e Ay R D e

The upper age limit on estimating PYLL varies by countries and authors Bifferent-age Hmit

beforeage-65-years-as-premature-death[ 1 1], - We have used the upper age limit of 65 years, _

close to the average longevity in India

PYPLL = Y% d; » (NU — i)

C))

wWhere _d; is the number of deaths at age i,
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U is the We-have-used-65-as-the-upper eat-offlimit of -age (65 years). ~ e - Formatted: Font: ]

In each age, the deaths are weighted by difference in upper age limit and age at death.

Standardized PYPLL = PYPLL x (‘;’v_) x (Pﬂ)_ (5)

wWhere_P;, is the population in the i" age group in the reference population (taken as
Kerala);

N, is the total reference population in age_group 0 to 65 (taken as Kerala);

N is the total study population in age group 0-65;

P; is the population in the i age group in the study population.

Y PYPLL

Rate of PYPLL= * 1000 6)
wWhere N is the total population in age group O to 65.

c. Working years of potential life lost (WYPLL)

The WYPLL measures the working life years lost during “the working age period” in a<-

population.

WYPLL =33 d;« (U—-W)+ XXy di = (U—1) ) “

wWhere djis the number of deaths at age i,

A-U is the upper cut off age (65 years);
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W is the lower cut-off age (14 years).

Here a constant weight is assigned to the deaths before age 14 years; difference in upper and

lower age cut-off and deaths at age 14 and above are weighted by difference between upper

age limit and age at death.

Standardized WYPLL = WYPLL = ("N_) « (Pﬂ) @8

wWhere P; is population in the i™ age group in the reference population (taken as Kerala);
N, is the total reference population in age group 0 to 65 (taken as Kerala);
Nis the total study population in the age group O to 65;

P; is the population in the i™age group in the study population.

Rate of wypu:@ « 1000 )

wWhere N is the total study population in the age group 0 to 65 years.

The estimated population and deaths by age and sex over 1991-2011 is shown in Appendix 1

Cause specific indices of premature mortality

of death using the similar methods and weighting procedure abeve-methoeds-for 2002. The

distribution of deaths by diseases—speeifie-deaths—are-takenfromthe-distribution-of-death-by

cause, age and sex and taken from Report on Causes of Death, RGI, 2001-03._The weighting

assigned for each age group is inbuilt in the each of the indices. In general, in each of the

method, the younger age groups gets a higher weight age and the older age group gets a lower

weightage.
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Results are presented in two sections. Section 1 describes the level-and-trend of premature
mortality by age and sex and section 2 describepresents the estimated years of premature

deaths by causes of death.

Section 1: Trends in Indices-of Ppremature Mmortality by age and sex, 1991-2011
YR PYPLL and WY PEL

Table 1 presents the standardized YPLL in millions for a period of two decades (1991-2011)«- - - { Formatted:

Double

Space After: 0 pt, Line spacing:

by broad age group and sex. During 1991-2011, the YPLL has increased from 134-4million
to 146:67 million among males while it has declined from 1232 million to 10879 million
among females.- The rate of YPLL has declined from 310 to 235:2 per 1000 population for
males and from 306-97 to 206 for females in the same period. Though the overall decline in
YPLL reflects the marked improvement in mortality in the population, it conceals large
discrepancies in broad age group. The decline in YPLL was significant among younger age
group, particularly among children while it has remained-similar-er-increased among adults

(15-64 years). Among children under five years of age, the YPLL has declined by 38% for

male and 32% for females from-56-3-ir1991+te-35-by20Hformale-while-amongfemale—it
has-deelinedfrom-53-tHo-363amongfemale-in the same period. Among adults (in 15-64 age

groups), the YPLL has increased during+994+-204H-for males in most of the al-the age group.

+fFor example during 1991-2011, in-60-70-asegroup the YPLL for males in 30-45 age group

has increased by 48% and for 45-59 it has frem13-4-milhon-to20-million-and-fromi2-6-to {Formmed:

Font: Times New Roman ]
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1
2
3
4
5
6
7
8 o . .
9 28 2-mithonby20Hinthe45-59-asesreupincreased by 25%. Among adult females, the
12 largest decline in YPLL has-deelinedwas in the age group 455-4514 and increased in the age
ig group 60-70. Though the absolute bvalue of YPLL has increased during 1991-2011, the rate
1‘51 of YPLL has declined. Though the YPLL has declined largely for 0-4 year, it remains highest
i? in this age group. The YPLL has not shown secular decline; had initially increased during
18 1991-2001 and declined thereafter. With—+espeet—to-elderty—therate-of YPLL hasdeclined
19
20 from10:5-in1991t0-26:8 by 201-for males-and-H-5-to 274 for females:
21
22 Table 1: Trends in years of potential life lost (YPLL) in million (standardised) by age
23 and sex and rate of YPLL (per 1000 population) in India, 1991-2011
24
§5A e group 1991 1996 2001 2006 2011 Perce(tlllga;e-tzrg;ilu)ction
~—YPLL in million | Male Female | Male Female | Male Female | Male Female | Male Female | Male Female
.04 563  53.1 | 502 480 | 623 604 | 450 415 | 350 @ 363 37.8 31.6
2814 78 719 | 19 83 | 13 70 |72 68 | 56 50 | 282 367
2915-29 109 132 | 113 130 | 131 147 | 131 129 | 122 112 -11.9 152
3030-45 126 119 | 144 125 | 174 136 | 182 125 | 187 106 -48.4 10.9
314559 225 149 | 246 172 | 28.1 187 | 265 167 | 282 169 253 -134
0-70 134 108 | 171 135 | 184 146 | 186 150 | 200 151 -49.3 -39.8
320+ 105 115 | 202 230 | 184 124 | 238 505 | 268 307 | -1552 167.0
33-14 641 609 | 581 562 | 695 674 | 522 483 | 407 151 | 365 = 152
3415-65 527 451 | 599 498 | 677 538 | 681 499 | 696  57.8 -32.1 -28.2
L otal 134.1  123.2 | 145.7 1353 165 141.3 | 152.5 155.8 | 146.6 107.9 -9.3 12.4
:YPLL Rate 310.0 3069 |302.8 3024 |311.0 2854 |2646 288.8 |2352 206.0 24.1 329
o0
37 - AF . . : .
- ‘ormatted: Space After: 12 pt, Line spacing:
38 { 1.5 lines
39
40
41
42
43
44 Table 2 provides the ppremature years of potential life lost (PYPLL) by age and sex in last«~ - - { Formatted: Line spacing: Double
45
46 two decades. The PYP LL fixes an upper limit to which individual are expected to
47
48 survive and measures the loss of years of productive life due to death before a selected cut-off
49
50 age. During 1991-2011, the estimated PYPLL for male has declined from 108%% to 8891
51
52 million while that of females has declined from 99-+ to 6384 million. -The rate of PYPLL
gi among males has declined from 259:4 in 1991 to 2242 in 2001 and further to 13697 by
55 y { Formatted: Font: Times New Roman
56 | B o
57
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1
2
3
4
5
6
7 2011. Among females, the rate of PYPLL has declined from 25876 in 1991 to 21329 in
8
9 2001 and 1152 in 2011. The decline in PYPLL is faster among females compared to males.
10
11
ig se—During 19912011, the
1‘51 YPLL among children under five years of age has declined from 643-8 million years to 354-9
i? million years for male and from 60+ million to 34-5 million years for females. The decline
18 was secular for both male and females. On the other hand, in age group (15-65), the PYPLL
19
20 has declined for females but not for males. The PYPLL for males in the age group 30-45 has
g€ group
21
22 increased from 116-8 million years to 142 million years-and-thatfor45-59-+t-hasinereased
23
24 ; 3 6 milli A il 5. Misch of 4 i in PYPLI | .
25
26 in-younger—ages—(below—age15-years—and-less—at-adultages—In all the years studied, the
27
28 PYPLL among males was highest in 0-4 age group followed by age group 45-59 years.
29
30 Similarly for females the PYPLL was highest in 0-4 age group followed by 15-29 age group.
31
32 The PYPLL was increased by 13% among adult males and declined by 20% among adult
33
34 females. The increase in PYPLL among males was highest in the age group 30-45 (32%)
35
36 followed by 60-65. While declining in PYPLL among children is a good sign, the increase in
2273 these indices among adult in the prime working age group is a concern. This is possibly due
39 to increase in non-communicable diseases that are largely affecting the prime working age
40 gely g p g ag
j; groups.
43 Table 2: Trends in premature vears of potential life lost (PYPLL) in million
44 (standardised) by age and sex and rate of PYPLL (per 1000 population) in India, 1991-
45 2011
§} Percentage reduction
47ég_g_|€e roup) 1991 1996 2001 2006 2011 (1991.2011)
APYPLL infmillion | Male Female | Male Female | Male Female | Male Female | Male Female | Male Female
4d51-_4 638 601 | 540 512 | 655 619 | 461 411 | 349 345 | 453 42.6
-14 7.8 7.1 7.5 1.1 6.7 6.4 6.7 6.0 5.1 4.3 34.6 44.2
30i5-29 104 122 | 102 113 1.7 123 | 1.5 107 | 105 9.0 -1.0 26.2
95130-45 10.8 9.6 11.6 94 13.6 9.9 14.0 89 142 73 | 315 24.0
g25-59 13.6 85 13.4 8.7 14.5 8.8 13.7 7.8 14.4 7.6 -5.9 10.6
£0-65 13 0.9 1.6 1.1 14 1.0 1.6 1.1 1.6 1.0 |-23.1 =111
%5-14 716 678 | 615 589 | 722 683 | 528 471 | 40.0 388 | 44.1 42.8
4i5-65 3.1 312 | 368 305 | 412 320 | 408 285 | 407 249 |-127 M{Form
55 2
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57
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1

2

3

4

5

6

4 Lotal | 1077 991 | 983 894 |113.6 1001 | 93.6 755 | 809 63.8 | 249 35.6
WYPLL Rate 2594 257.6 | 212.6 208.8 |224.2 2129 |170.0 147.0 | 1369 1152 | 47.2 55.3

9

10

11 Table 3 presents the working years of potential life lost (WYPLL) by age and sex for last two<- - - { Formatted: Line spacing: Double

12

13 decades. The WYPLL gives a higher weightage to working age population. During 1991-

14

15 2011, the WYPLL has declined from 114384 million to 77-2 million among males and from

i? 113 million to 45 million among females. The rate of WYPLL has declined from 2742 in

ig 1991 to 13167 per 100 for males. Among females, the rate of WYPLL has declined from

;2 29548 in 1991 to 916-6 in 2011. The estimate Bistribution-of WYPLL by age over the-period

gé of-time shows_a similar pattern as that of YPLL. Among females, the WYPLL has declined

24 over all age group while for males it has declined only for younger age group. Among males

25

26 aged 30-45 years, the WYPLL has increased from 9 million years in 1991 to 13-4 million

27

28 years by 2011. The WYPLL was higher among females compared to males at all age group.

29

30 The standardisation of WYPLL does not change the gradient across age and sex over athe

31

32 period of time but level has changed.

33

34

35 Table 3: Trends in working yvears of potential life lost (WYPLL) in million

36 (standardised) by age and sex and rate of WYPLL (per 1000 population) in India, 1991-

37 2011

38

P ge grou 1991 1996 2001 2006 2011 L e sl

46 ge group 19291 2220 ELL == === (1991-2011)
WYPLL i) million | Male Female | Male emale | Male Female | Male Female | Male Female | Male Female

zlgﬁ 734 769 | 613  63.0 | 723 748 | 479 460 | 340 364 | 537 52.7

-14 103 114 9.8 10.9 8.7 89 8.0 7.8 5.1 53 44.7 53.5

43529 8.7 10.0 85 9.3 100 102 | 102 9.3 9.7 81 | -1LS 19.0

440-45 9.0 11 9.7 1.8 11.6 83 124 11 13.1 65 | 456 15.6

485-59 114 6.8 113 7.1 124 7.2 12.2 6.8 132 68 | -15.8 0.0
£0-65 1.1 0.8 14 0.9 1.2 0.8 14 1.0 L5 09 |-364 -12:5

4i5.65 302 253 | 309 251 | 352 265 | 362 248 | 375 223 | -242 11.9

48otal 1138 113.0 | 1022 99.0 |1163 1100 | 921 780 | 772 450 | 322 60.2

AQVYPLL Rate 274.2 2948 | 2209 2315 |229.6 2343 |167.3 152.8 | 130.7 90.6 523 69.3

50

51

55 ‘ Section 2: YPEL; PYPEL-and- W-YPELEPremature mortality by causes of death

5
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7 Table 4 and figure 1, 2 and 3 presents the indices of premature mortality by causes of death«- - - { Formatted: Line spacing: Double ]
8
9 for male and female. Giventhe-inereaseinadultmeortality,-wWe have taken top nine causes
12 of death among adults_and computed the-indices—of-premature-meortality- YPLL, PYPLL and
ig WYPLL. These indices were limitedestimated te—tfor the year 2002 because the causes of
1;' death data were available only for this period. Among the nine leading causes of death, the
i? CVD account for maximum loss in YPLL and WYPLL.
18
19 . .
20 The WYPLL among males was 265-7 million due to CVDSs, foHowed-by-12-+ million due<- - - { Formatted: Line spacing: Double ]
21
22 to Tuberculosis and 11-5 million due to Diarrheal diseases. The rate of WYPLL among males
gi was also maximum for CVDs (5049-6) followed by Tuberculosis (23-3) and diarrheal
gg diseases (22-2). Similarly, for females, the WYPLL was highest for CVDs (154-# million)
gg followed by Diarrheal diseases (14-+) and malignant and other neoplasms (8-5). Among
gg males, the YPLL was highest for CVDs (216-7) followed by diarrheal diseases (124-6) and
g; Tuberculosis (9). For females, the YPLL was highest for CVDs (176-8) followed by diarrheal
33 diseases (98-9) and Respiratory diseases (8-1). In terms of PYPLL, among males, the PYPL
34
35 rate was highest for diarrheal diseases (9-1) followed by CVDs (876) and accidents (76-6). In
36
37 the case of females also, the rate of PYPLL was highest due to diarrheal diseases (11)
38
39 followed by CVD (4-5) and accidents (4-2). The corresponding rate of the YPLL, PYPLL and
40
41 WYPLL shows the same trend for the given causes of deaths.
42
43
44 Table 4: Rate-and-absolute numberEstimates -of YPLL, PYPLL and WYPLL and the
45 corresponding rates by ___ cause;_in -India, 2002
46
[ Rate (per 1000 population) Absolute number (million)
S Causes of death YPLL PYPLL WYPLL YPLL PYPLL WYPLL
(o) Male Female | Male Female | Male Female | Male Female | Male Female | Male Female
Tuberculodis 167 130 | 97 7.7 233 142 9.0 6.6 5.0 3.7 12.1 6.8
iarrheal diseases 214 176 | 176 230 [ 222 294 | 116 8.9 9.1 1.0 | 115 141
alaria 79 7.8 59 7.2 8.8 104 43 4.0 3.1 35 4.6 5.0
2Malignant and other neoplasms 11.9 14.6 6.2 7.1 16.4 17.8 6.4 7.3 32 34 8.5 8.5
3CVD 382 333 | 146 95 496 307 | 207 168 7.6 4.5 257 147
Respiratofy diseases 15.5 16.0 4.0 33 18.3 13.5 8.4 8.1 2.1 1.6 9.5 6.5
Digestive |diseases 9.7 5.9 5.9 3.8 132 6.9 5.2 3.0 3.1 1.8 6.9 {3,.9brmtted: Font: Times New Roman ]
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Figure 4 and 5 depicts the age pattern of WYPLL for top three causes of death among male«- - - { Formatted: Line spacing: Double

and female respectively. Fis-elearfrom-both-thefigures-thattThe Diarrheal diseases accounts

for_the majority of the years lost among children (0-14 years) whereas CVD accounts for the
highest life years lost among adults and old population. The adult population is affected by
both communicable and non-communicable diseases._For example, among males, CVD and

Tuberculosis_beth-are remarkably-high in the adult ages. Similarly, among adult females,

CVD and Malignant and other neoplasms are leading causes of premature mortality.-Henrees-.

Discussion and Conclusion

The concept of premature mortality has been used as an important measure of health status

and a guide for- health policies of many developed countries. Estimatesinge —the-extent-of

premature mortality and understanding the factors affecting —premature mortality are

prerequisiteessential in reducing avoidable mortality and improving the health of the

population and. In last two decade, India has made significant progression in reduction of

infant and child mortality and improvement in longevity. The increase in thisese health

outcome isare evident across socio-economic groups and space. A number of studies have
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helped us-in understanding the differentials, determinants and inequality in infant and child
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mortality in India [17, 34-36]REF). However, evidences suggests increasing adult mortality ,”" - { Formatted: Check spelling and grammar
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context, we have attempted to provide the numerical estimates on premature mortality using a

set of indices by age and sex over two decades. We have used the published data from SRS,

special survey on cause of death -and estimated the YPLL, PYPLL and WYPLL for broad

age groups. Though the estimates on premature mortality by cause of death areis 13 years

old, the inferences will not change because of increasing NCDs. The following are theeur

salient findings. R

First, we found a decline in premature mortality indices (YPLL, PYPLL and WYPLL) and

their rates for both male and female except YPLL for males. This is consistent with the

overall improvement in health situation of the population. Second, the decline in premature

mortality indices conceals large differential across the age group and sex. While the decline

in premature mortality indices is largely due to improvement in mortality in the younger age

group e.g. 0-14 years, it has indeed increased among male adults. Third, the age pattern of the

indices reveals that the estimates-ofthe-premature mortality are-continued to be highest in 0-4

age group though the decline was highest in thise same age group; — declined by more than

one-third in last two decades. However, all these indices has increased in 35-49 age group

suggesting increasing in premature—mortality —these —indices— adult male mortality.

Fourth,Third; the YPLL and WYPLL was highest due to CVDs for both male and female.

Most of the CVD deaths are premature and affecting the prime working age groups.

FifthEeurth: the estimates of PYPLL was highest for Diarrheal diseases followed by CVDs.

This is because the PYPLL gives a higher weightage to children and the diraeeal diseases are

higher among children.

From the above findings, it is clear that the level of premature mortality in India is higher

than many developing and developed countries. The level of premature mortality is high not
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only because of higher under-five mortality but also due to higher adult mortality. While the

existing programme in reduction of under—-five mortality should continue, the programme

need to be intensified for reduction of adult mortality. Reduction in adult mortality can be

achieved by -increasing budgetary spending for NCDS of central and state government that

would help to intensify efforts on prevention and management of NCDs. Large scale

investment on medical infrastructure for NCDs and increase coverage of health insurance will

be helpful in this direction. The policies to reduce production and consumption of alcohol and

tobacco and creating awareness on healthy life style can reduce the risk factors of NCDs and

avoidable mortality. The programme on NCDs by central government are in place and the

twelfth five year plan made specific provision for management and control of NCDs under

three categories; programmes for life style chronic diseases and risk factor, programmes for

disability prevention and rehabilitation and health promotion and prevention of NCDs [37]
\\§ N [ Field Code Changed

REFE of 12th-FHive Year—-workinspapery.. The continuation of maternal and child health

programme and effective implementation of non-communicable diseases can reduce

avoidable mortality in India.
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diseases pattern is changing fast and the non-communicable diseases are the leading cause I

59 of death in India. The premature mortality is resultant of low child survival and increasing |
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What does this study add?

This study adds to the available literature on premature mortality by providing the | «- - - { Formatted: Line spacing: 1.5 lines ]

standardised estimates of premature mortality by age and sex in India over two decades. It
also suggests that the premature mortality is on rise among men in prime working age
group. The cardiovascular disease is the leading cause of premature mortality followed by

diarrheal diseases.
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Figure 1: YPLL (in million) for top nine causes of death among adults by sex in India, 2002  _- {Formatted: Font: Not Bold
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Figure 4: Standardised WYPLL by top three diseases and age among males in India, 2002
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Figure 1: YPLL (in million) for top nine causes of death among adults by sex in India, 2002
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Figure 4: Standardised WYPLL by top three diseases and age among males in India, 2002
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Appendix1: Estimated population and number of deaths (in 000's) among malein India,

1991-11
1901 1996 2001 2006 2011
Agegroup | Population Deaths | Population Deaths | Population Deaths | Population Deaths | Population Deaths

0-1 9544 1098 11404 936 8648 875 12053 750 10672 501

1-4 42816 318 43999 305 48471 250 47173 195 48171 106

5-9 57419 134 63592 127 66735 100 66701 93 66537 67
10-14 51948 70 58775 71 65633 74 67851 67 69664 49
15-19 42231 79 47212 71 53940 82 58076 84 64207 77
20-24 37514 92 43840 92 46321 100 56351 112 57787 98
25-29 34547 89 39504 101 41558 115 45426 110 51527 108
30-34 29918 98 34687 109 37362 127 43701 134 44822 130
35-39 27558 109 30833 108 36039 155 36801 150 43076 159
40-44 22842 127 26015 149 29879 163 34501 185 37681 200
45-49 18955 178 20716 173 24868 199 25875 193 32255 232
50-54 16905 212 17343 225 19852 231 22425 240 25937 267
55-59 10942 264 12526 230 13583 283 18400 282 19527 307
60-64 11907 326 12044 361 13586 329 15525 386 18770 447
65-69 6494 359 8190 353 9472 442 10350 393 12992 521

70+ 10963 835 10599 974 14710 1012 14950 1252 19498 1705
Total 432503 4388 481277 4385 530656 4538 576160 4626 623122 4973

24
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Appendix2: Estimated population and number of deaths (in 000’s) among female in

Page 62 of 64

India, 1991-11
1991 1996 2001 2006 2011
Age group | Population Deaths | Population Deaths | Population Deaths | Population Deaths | Population Deaths

0-1 8964 1040 10489 836 7913 840 11132 678 63506 483

1-4 41053 458 40030 433 45414 329 43370 232 56734 161

5-9 53876 154 58119 151 61582 111 60977 93 54021 61
10-14 46744 71 52308 70 59214 68 60438 62 50241 44
15-19 36804 100 41131 82 46276 95 51264 85 44086 79
20-24 36958 116 41578 114 43443 112 53422 110 42368 86
25-29 34693 103 38895 101 41865 111 44249 89 35014 75
30-34 28487 88 34425 95 36912 95 43709 91 30285 71
35-39 24841 85 27719 81 34535 103 33996 84 23307 72
40-44 19714 87 23695 92 25860 92 32377 97 19759 88
45-49 17179 101 18330 100 22541 111 20506 87 19029 112
50-54 14209 131 16095 149 16736 132 26441 163 13559 140
55-59 10531 168 12518 165 14070 191 16189 172 24392 184
60-64 10842 231 12518 281 13930 248 15649 289 15316 306
65-69 6365 277 8494 276 10335 346 10253 290 11912 362

70+ 10111 677 11177 883 14589 504 15649 2042 20378 1459
Total 401370 3887 447520 3909 495216 3487 539621 4664 523909 3783
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