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Gender Gap in Life Expectancy in India, 
1970�2006

ABSTRACT

In this paper, we assess the changing age pattern of mortality in India and bigger states 
during 1970–2006 by applying a two-dimensional flexible mortality model. Using survey 
data from India, we provide further evidence of changes in country and state-level patterns 
of mortality differentials by sex, and assess the potential role of the major causes of death 
to this differential. We also study the contribution of major causes of death to the female–
male mortality gap. The findings confirm that the health advantage of Indian females over 
males has been growing since the 1980s. This occurred despite persistent disadvantages 
among females below age 5. The biggest contribution to the life expectancy gap between 
females and males—in the second half of the 1990s—came from non-communicable 
diseases and external causes of death. We also found a notable geographical variation in 
sex-specific mortality patterns. While more advanced states showed female longevity 
advantages in the 1970s, laggard states displayed similar mortality levels for males and 
females even recently. It is necessary to consider changing sex-specific mortality patterns in 
India and their geographical diversity to understand the path and timing of health transition 
and its determinants.

Keywords: Mortality, gender, India, life expectancy at birth, causes of death
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1. INTRODUCTION

Worldwide, women enjoyed longer life expectancy at birth than men for the first time in 
human history in the mid-2000s (Barford 2006). In India, both genders have experienced a 
continuous rise in life expectancy since the 1970s, and the transition to female dominance 
in life expectancy also occurred around 2000 (Registrar General of India 2004, 2007). 
Nevertheless, the pace of mortality stagnated in the 1990s and 2000s (Saikia et al 2011; 
Claeson et al. 2000). This calls for a close examination of the age patterns of mortality and 
of the question of possible reversals in mortality—particularly, a retrocession to times when 
female mortality was greater than male mortality. There is a strong north–south gradient 
across Indian states, with great differentials in the level and pace of mortality reduction over 
time (Dyson & Moore 1983; Bhat 1987; Saikia et al. 2011). In this paper, we assess the 
female–male gap down to the state and place of residence (rural and urban) to capture the 
possible existent heterogeneity in the country, which is not captured by a single life 
expectancy female–male gap for the entire country.

A study of the age pattern of mortality and causes of death can determine the most 
susceptible population groups and thereby provide policy makers valuable insights. 
However, few systematic attempts have been made to understand the age patterns of 
mortality in India (Singh & Ram 2004). In particular, applications of mortality models to 
understand age patterns of mortality in India are limited (Visaria 1969; Ram 1984; Roy & 
Lahiri 1987; Parasuraman 1990; Bhat 1998). Thus, our aim is to assess the changing age 
pattern of mortality by sex in India and its bigger states by applying the two-dimensional 
model by Wilmoth et al. (2012) on data from the Sample Registration System (SRS). We 
provide further evidence of peculiar patterns of mortality differentials by sex by systematically 
exploring patterns of cause-specific contributions into the female–male life expectancy gap 
in the late 1990s using data from the National Family Health Survey (NFHS) (IIPS & Macro 
International 2000).

The remaining sections of this paper are divided as follows. Section 2 describes the 
data and methods used in the study. Section 3 presents the results, which show the 
applicability of the mortality model used in the context of India, trends in male and female 
life expectancy at birth and the findings on the causes of death analysis. Finally, Section 4 
offers the conclusions of this study.

2. DATA AND METHODS

The present study is based on two datasets: the SRS, 1970-2006, and the second round of 
the NFHS 1998–99. A detailed description of SRS data and its quality on mortality 
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information is available in a recent study (Saikia et al. 2011). Under-five and adult mortality 
indicators are taken from the published SRS life tables for 1970–2006 (Office of Registrar 
General 1984, 1985a, 1989; Registrar General of India 1994a, 1998, 2004 2007, 2008). 
For the 2000–2004 and 2002–2006 periods, the original SRS abridged life table estimates 
show increasing child mortality rate for India and its states. This finding is inconsistent with 
the SRS annual reports and NFHS information on child mortality (Saikia, Singh, & Ram 
2010). Therefore, for the period 2000–04 and 2002–06, we used data corrected by Saikia, 
Singh, & Ram (2010).

The data on causes of death in India come from NFHS 2. Various national-and state-
level reports describe the NFHS design and findings in detail (IIPS & Macro International 
1995, 2000, 2007). The household head reported the cause of death, which was recorded 
if a household member had died of a disease. The question was whether any usual household 
resident had died since January 1996. If there was any such death, the interviewer recorded 
more information—sex of the dead person, age at death, month and year of death, and the 
cause of death. A list of 52 causes of deaths was available with the interviewer describing 
symptoms of each disease. As adult members of the dead person’s household provided 
information on the cause of death, the chance of rudimentary classification of cause of 
death is high in this dataset. This limitation has been minimised by classifying deaths into 
broad categories according to the global burden of disease study (Murray & Lopez 1996). 
Six broad groups of causes of death were used: (1) communicable diseases; (2) non-
communicable diseases; (3) external causes; (4) senility; (5) other causes; and (6) mis-
classified.

Considering the potential weaknesses of the age-specific SRS data (especially at older 
ages), a two-dimensional system of model life table (log-quadratic model) approach was 
applied to estimate age-specific mortality rates (Saikia et al. 2011; Wilmoth et al. 2012). 
These two inputs in the model are the probability of death from birth to age 5, denoted 5q0, 
and the probability of death between ages 15 and 60, 45q15. The model uses the existent 
correlation between mortality levels at different ages to predict mortality levels for all ages 
using the information available on child and adult mortality. The model outperforms the 
Coale-Demeny (1966, 1983) and UN model life tables (UN 1982) and returns results similar 
to those produced by the modified Brass logit model (Murray et al. 2003).

The death rate at age x, denoted as mx, is estimated from the input parameters 
probability of dying between birth and age five, 5q0, and between ages 15 and 60, 45q15, as:

log (mx) = ax +bxh + cxh
2 + vxk,	 (1)

where h = log(5q0) and k is a function of the adult mortality input. 
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The estimated relationship between log(mx) and h is quadratic with the four age-specific 
coefficients (ax, bx, cx, and vx) calculated from the Human Mortality Database and presented 
in Wilmoth et al.  (2012). Finally, given a value of 5q0, the model chooses a value of k in 
order to reproduce the observed value of 45q15 exactly.

The calculated coefficients log-quadratic model is based on populations with a majority 
population of European origin, except for Japan and Taiwan. Although not the optimal data 
for an Asian population, this is the most accurate existent information about the age pattern 
of mortality—historical and present. Furthermore, adding extra information on life tables 
from developing countries has almost no impact on the fitted model (Wilmoth et al. 2012).

Decomposition techniques are standard methods for comparing life expectancy across 
populations and time, and analysing the contribution of age and cause to the differences 
(Preston, Heuveline, & Guillot 2001). We extracted age-specific death rates, numbers of 
survivors, and person-years from the life tables described above. These values, together 
with the proportion of deaths for each cause in every age group, were used to obtain age- 
and cause-specific death rates and contributions that make up the difference in life expec-
tancy between females and males.

3. RESULTS

3.1 Validation of the Modeling Approach

First, an assessment of the applicability of the log-quadratic model in an Indian con-
text was conducted. Information on child mortality (probability of death from birth to age 5, 
5q0) and adult mortality (probability of death between ages 15 and 60, 45q15) were taken 
from the Human Mortality Database (HMD, www.mortality.org), and plotted and compared 
with the same values for the Indian population by place of residence. Figures 1A and 1B 
include the female and male plots, respectively. Since both figures use the same scale, it is 
also possible to see that male values of child mortality go in the same range as for females; 
however, adult mortality is much higher for the male population.

There is a strong correlation between the values of child and adult mortality for both 
HMD and Indian populations; that is, low child mortality is associated with low adult mor-
tality and high child mortality with high adult mortality. The log-quadratic model used in 
this paper is based on the HMD data, and this figure proves that the model can be applied 
in the Indian context.

It should be noted that there seems to be a shifting of the urban residence towards lower 
values despite the strong clustering around high levels of child and adult mortality for the 
Indian values.
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Figure 1A: Female child mortality (5q0) versus adult mortality (45q15), for  5−year period 
life tables from HMD 1751−2010, and urban and rural Indian life tables from 1970−2006

Source: HMD and Indian SRS.
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Figure 1B: Male child mortality (5q0) versus adult mortality (45q15), for 5−year period life 
tables from HMD 1751−2010, and urban and rural Indian life tables from 1970−2006

Source: HMD and Indian SRS.
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Figure 1C: Changes in male and female life expectancy at birth, 1970-75 to 2002-06

Figure 1C shows changes in male and female life expectancy at birth from the early 
1970s to the mid-2000s. It can be seen that although the male life expectancy advantage 
was about one year in the early 1970s, females caught up in the 1980s. In the mid-2000s, 
female life expectancy was almost three years greater than male life expectancy, because 
female life expectancy improved faster in the beginning of the 1990s and 2000s.

Table 1 ranks the life expectancy of Indian females and males by state in 1970–75 and 
2002–04 and indicates the change in ranking from one year to another. Kerala is at the top 
throughout the studied period. Gujarat, Tamil Nadu and Maharashtra improve their rank-
ing; Haryana and Karnataka’s rankings decline. However, these apparent changes hide the 
stronger sex differentials in life expectancy in the 1970s and their transition in the 2000s.
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Table 1: Changes in life expectancy rankings (India and bigger states, 1970 and 2002)

Source: SRS India and own calculations.

Note: The arrows indicate change in rank over time.
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Figure 2: Female and male life expectancies by Indian states in 1970 and 2002

Source: Indian NSO and own calculations.
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Figure 3A: Female and male age-specific death rates in Uttar Pradesh and Kerala, India in 
1970

Source: Indian NSO and own calculations.
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Figure 3B: Female and male age−specific death rates in Uttar Pradesh and Kerala, India in 
2002

Source: Indian NSO and own calculations.
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due to external and non-communicable diseases at adult and older ages (Figure 5). If no 
child mortality gap had been observed, the overall female-to-male life expectancy gap 
would have been around three years!

Figure 4: Age contribution to the 1.93 years of difference in the gender gap in life expectancy 
between females (61.99) and males (60.06) from India
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Figure 5: Age and cause contribution to the 1.93 year gap in life expectancy between fe-
males (61.99) and males (60.06) in India, 1996−2000

4. DISCUSSION AND CONCLUSION

The results of this analysis confirm that the health advantage for Indian females compared 
to males has been growing since the 1980s. This occurred despite persisting female disad-
vantage below the age of five. A balancing of sorts is occurring, where female disadvantage 
at young ages is balanced by female advantage at older ages. While more advanced states 
showed female longevity advantages already in the 1970s, the lagging states displayed 
similar mortality levels for males and females even during the most recent periods.

Interestingly, the biggest contribution to the life expectancy gap between the two sex-
es in the second half of the 1990s came from non-communicable diseases and external 
causes of death. This suggests the importance of these causes in the structure of causes of 
death. Finally, we found a notable geographical variation in sex-specific mortality patterns. 
It is very important to consider changing sex-specific mortality patterns and their geographi-
cal diversity to understand the path and timing of health transition and its determinants in 
India.
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