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Introduction

MORTALITY transition has been a neglected area in demographic research in India in

recent years. This neglect has largely been due to the overriding concern about
exceptionally high levels of fertility in the country and their implications to population
growth. Of late, there has been some attention towards infant and child mortality but even
this attention has largely been in the context of the relationship of fertility with the survival of
infants and young children.

But this does not mean that all is satisfactory on the mortality front in the country. There is
ample evidence to suggest that mortality decline had slowed down considerably during , the
1970s. Moreover, despite the fact that there has been a secular decline in mortality, very little is
known about the structure of mortality change. There has been some attmpt to analyze the age
pattern of mortality in the country (Roy and Lahiri, 1988; Parasuraman, 1990) but the
emphasis of these studies has not been on the contribution of different age groups to the total
change in mortality. While Roy and Lahiri had restricted the analysis and discussion to the
levels and trends of mortality in the country, Parasuraman has concentrated on identifying
the most appropriate model life table for describing mortality in the country and for its different
States. Very little is known at present on how different age groups have contributed to the
mortality change that has taken place in the country.

The present paper is an attempt in this direction. It attempts to analyze the contribution of
the mortality in the first year of life and mortality beyond the first year of life to total
mortality change in the country during the period 1970 through 1985 that has taken place in the
country as well as in its major States. The analysis is extended to different sub-groups of the
population also to discuss mortality differentials too.

Data Source

The analysis is built upon the information provided through the Sample Registration
System in the country. Using this information, the Registrar General of India has prepared life
tables for the periods 1970-75,1976-80 and 1981-85 for the country as a whole as well as for
its 15 major States (Government of India.1984,1986,1989). These life tables have been
prepared for the combined population as well as separately for male, female, rural and urban
populations. The information on the expectation of life at birth and expectation of life at age
one available from these life tables has been used in this analysis.
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Although there has been some discussion about the quality of information generated
through the Sample Registration System, yet the life tables prepared by the Registrar General of
India are not based on the adjusted age specific death rates. Rather, unadjusted age specific death
rates have been used in the construction of the life tables as it was implicitly assumed that the
under-reporting in the Sample Registration System is not age selective. It may, however,
be pointed out that whatever under-reporting in the Sample Registration System has been
detected, it is for the period prior to 1980. After 1980, the quality of the data generated
through the Sample Registration System have been found to be quite satisfactory.

Methodology

The method that we employ here decomposes total change in mortality from all ages into
two components—change due to the change in the risk of death in the first year of life and the
change due to the change in the risk of death beyond the first year of life. We have reasons to
divide the whole population in the above manner. First, determinants of mortality in the first
year of life are entirely different than those for the rest of the life. Second, the approach to
reduce mortality in the two groups is based upon entirely different considerations.

The indicator that has been used to measure mortality in this analysis is the expectation of
life at birth (e,). If p(a) is the probability of survival up to age a, then we can write

s ep=0501+p))+e p(l) W
where ¢ is the expectation of life at age 1. It is now easy to show that

eo = p{1) e + (0.5 + &) p(1) @
where '

eg = egl)—egltp)

e = et —eq{tp)

P =p()-p (&)

e; = (e1 (n) +e; (1))/2

p(1) = {py (1) + py (12)/2
Noting that p{1) = (1 - ¢(1)) where g(1) is the risk of death in the first year of life, equation
(2) can also be written as

eg = (1-q(1)) ) - (0.5 + 1) (1) (3)

First part of the right hand side of equation (2) or (3) gives the contribution of the change in the
risk of death after first year of life while the second pan measures the contribution of change
in the risk of death in the first year of life. It may, however, be noticed that the expectation of
life at age one is some sort of a weighted average of age specific death rates beyond age 1.
Hence, it may so happen that two different age schedules of mortality may lead to same value
of the expectation of life at age 1.
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Mortality Change in India: 1970-85

According to the life tables prepared by the Registrar General of India, the expectation of
life at birth in country during 1970-75 was 49.7 years which increased to 55.5 years during the
period 1981-85—an increase of almost 5.8 years. In other words, the expectation of life at birth
in the country increased, on average, by about 0.58 years per year between 1970 and 1985.
This increase in the expectation of life at birth, however, was not uniform throughout the
period under reference. This increase was relatively slow during the first half of the period
but gained some momentum after 1978.

TABLE 1 : LEVELS AND CHANGES IN EXPECTATION OF LIFE AT BIRTH IN INDIA : 1970-85
Level 1970-75 1976-80 1981-85 Total gain

<45 Uttar Pradesh (15)

45-50 Andhra Pradesh (9) Madhya Pradesh (13)
Assam (14) Orissa (14)
Guijarat (10) Uuar Pradesh (15)
Madhya Pradesh (12)
Orissa (13)
Rajasthan (11)
TamUnadu (8)
50-55 Himachal Pradesh (7) Andhra Pradesh (9) Assam (13) 641
Maharashtra (6) Assam (12) Madhya Pradesh (14) 443
Gujarat (10) Orissa (12) 733
Haryana (7) Rajasthan (11) 513
Rajasthan (11) Uttar Pradesh (15) 7.04
Tamilnadu (8)
India
55-60 Haryana (3) Himachal Pradesh (4) Andhra Pradesh (8) 952
Jammu & Kashmir (4) Jammu & Kashmir (3) Gujarat (9) 8.74
Karnataka (5) Kamataka (6) Tamilnadu (10) 735
Punjab (2) Maharashtra (5) India 5.79
60-65 Kerala (1) Punjab (2) Haryana (7) 2.80
Himachal Pradesh (6) 7.80
Jammu & Kashmir (5) 425
Kamataka (4) 543
Maharashtra (3) 6.01
Punjab (2) 5.20
565 Kerala (1) Kerala (1) 6.36

Note : Figures in the parentheses denote rank.

Across the major States of the country, expectation of life at birth varied widely in terms of
both level as well as change. But the State with highest expectation of life at birth (Kerala) and
the State with the lowest expectation of life at birth (Uttar Pradesh) remained unchanged
throughout the period. Other States whose rank did not change during the period are Punjab and
Rajasthan. On the other hand, 8 States improved their ranks on the scale of expectation of life
at birth with maximum improvement observed in Maharashtra, while four states lost
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their ranks with maximum loss noticed in Haryana which slipped from 3rd rank during
1970-75 to 7th during 1976-80. Since then, however, rank of the state has remained
unchanged.

Changes in the rank of different states on the scale of expectation of life at birth have
been due to the difference in the gain in the expectation of life at birth in different states
during the period under reference. In Haryana, for example, expectation of life at birth
increased by only 2.8 years during the period. In this state, expectation of life, in fact,
decreased from 57.5 years to 54.9 years in between 1970-75 to 1976-80. It showed an
increasing trend only after 1980. By contrast, maximum gain in the expectation of life during the
period under reference has been observed in Andhra Pradesh where the average life of an
individual increased by more than 9.5 years during this period. In Gujarat too, expectation of life
increased at the rate of almost one year per year.

Compared to the expectation of life at birth, there has been much less variation in the
expectation of life at age one across the states of the country. For the country as a whole,
expectation of life at age one increased by 4.7 years during the period under reference—from
56.2in 197010 60.9 in 1981-85. Interestingly, unlike the expectation of life at birth, increase in
the expectation of life at age one was more or less uniform throughout the period under
reference.

TABLE 2 : LEVELS AND CHANGES IN EXPECTATION OF LIFE AT AGE ONE IN INDIA : 1970-85

Level  1970-75 1976-80 1981-85 Total change
<55 Andhra Pradesh (12) Uttar Pradesh (15)
Assam (14)
Madhya Pradesh (11)
Orissa (12)
Uttar Pradesh (15)
Tamilnadu (10)
55-60  Gujarat (8) Andhra Pradesh (9) Assam (15) 52
Himachal Pradesh (7) Assam (12) Gujarat (8) ~ Madhya Pradesh (13) 41
Jammu & Kashmir (5) Madhya Pradesh (13) Rajasthan (12) 41
Kamataka (4) Orissa (14) Rajasthan (11) Uttar Pradesh (14) 6.6
Maharashtra (6) Tamilnadu (10)
Rajasthan (9)
60-65  Haryana (3) Haryana (5) Andhra Pradesh (9) 8.50
Kerala (1) Himachal Pradesh (3) Himachal Pradesh (4) 6.40
Punjab (2) Jammu & Kashmir (7)  Jammu & Kashmir (6) 490
Kamataka (6) Kamataka (5) 4.60
Maharashtra (4) Maharashtra (6) 5.70
Orissa (11) 8.00
Tamilnadu (10) 6.20
India 4.70
2 65 Kerala (1) Haryana (3) 3.10
Punjab (2) Kerala (1) 490
Punjab (2) 340

Note : Figures in the parentheses denote rank.
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Among the major states of the country, expectation of life at age one remained highest in
Kerala. But it was lowest in Uttar Pradesh in 1970-75 and 1976-80 only. In 1981-85, lowest
expectation of life at age one has been observed in Assam. Simiarly, highest gain in the
expectation of life at age one was again noticed in Andhra Pradesh while in Haryana gain in
the expectation of life at age one was also lowest among the major states of the country. As
may be seen from Table 2, in many states of the country, gain in expectation of life at age
one during the period under reference was not sufficient enough to maintain their ranks.

Finally, the probability of survival during infancy increased from 0.868 in 1970-75 to
0.896 in 1981-85 in the country. This means that 28 more infants could be saved from dying
during infancy in 1981-85 as compared to 1970-75. Most of this increase in the probability of
survival during infancy has been confined to the period after 1976-80 during which, this
probability improved by 0.020 absolute points. By contrast, prior to 1976-80, infant survival
probability increased by only 0.008 absolute points.

Variations in the infant survival probability across the major states of the country have
been found to be extremely wide. In Kerala, only 32 of the 1000 new born failed to reach
their first birth day around 1981-85 whereas in Uttar Pradesh, this number was found to be
150. Both these states have remained at the two extremes on the scale of infant survival
probability during the period under reference. On the other hand, eight states improved their
ranks while two states lost their ranks on this scale. Maximum gain in the infant survival
probability has been observed in Gujarat while in Haryana, there has been a steep decline in
the rank. In Jammu and Kashmir, infant survival probability decreased instead of
increasing during the period under reference.

TABLE 3 : LEVELS AND CHANGES IN FIRST SURVIVAL PROBABILITY IN INDIA: 1970-85

Levels 1970-75 1976-80 1981-35 Total change
<0.850 Uttar Pradesh (15) Uttar Pradesh (15)
0.850-0.875  Assam (10) Madhya Pradesh (14) Madhya Pradesh (12) 0.016
Guijarat (13) Orissa (13) Orissa (13) 0.008
Madhya Pradesh (14) Gujarat (12) Uttar Pradesh (14) 0.026
Orissa (12) Rajasthan (11)
Rajasthan (11)
India
0.875-0.900  Andhra Pradesh (8) Andhra Pradesh (10) Assam (9) 0.034
Himachal Pradesh (7) Assam (10) Gujarat (10) 0.035
Punjab (6) Haryana (8) Rajasthan (11) 0.028
Tamilnadu (9) Himachal Pradesh (5) India 0.028
Punjab (7)
Tamilnadu (6)
0.900-0925 Haryana (4) Karnataka (3) Andhra Pradesh (6) 0.031
Karnataka (3) Maharasthra (4) Haryana (8) 0
Himachal Pradesh (5) 0.032
Tamilnadu (7) 0.030
0.925-0950  Jammu & Kashmir (2)  Jammu & Kashmir (2) ~ Jammu & Kashmir (4)  -0.005
Kerala (1) Karnataka (2) 0.019
Maharashtra (3) 0.026
Punjab (4) 0031

>0.950 Kerala (1) Kerala (1) 0.025
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As far as mortality situation in different sub-groups of population is concerned, there has
remained a big gap between rural and urban populations in all the three mortality indicators
used here. But the pace of mortality decline appears lobe faster in the rural areas as compared to
the urban areas of the country. The expectation of life at birth in the rural areas increased by
5.73 years during the period under reference whereas, in the urban areas of the country, this
increases was of the order of 4.14 years only. Corresponding figures for the expectation of life
at age one are 4.7 and 2.7 years respectively. On the other hand, the infant survival probability
increase was by 0.029 absolute points in the rural areas whereas it increased by only. 0.025
absolute points in the urban areas during the period. Increase in the expectation of life at age
one in the urban areas of the country was extremely slow during the period 1970-75 to 1976-
80 whereas the infant survival probability was fairly rapid in the rural areas during the period
1976-80 to 1981-85.

TABLE 4 : MORTALITY LEVELS AND CHANGES IN DIFFERENT POPULATION
SUB-GROUPS IN INDIA : 1970-85

Group Level Change

1970-75 1976-80 1981-85 1970-75to 1976-80to  1970-75

1976-80 1981-85  to 1981-85

e(0)
Rural 48.0 50.6 537 254 319 573
Urban 58.6 60.2 62.8 158 2.56 414
Male 505 524 55.4 192 298 4.90
Female 490 521 55.7 3.06 361 6.67
e(1)
Rural 54.6 574 59.6 250 220 470
Urban 633 64.0 66.0 0.70 200 270
Male 57.0 58.6 60.8 160 220 380
Female 55.6 58.6 611 3.00 250 550
q()
Rural 0.142 0.135 0.113 0.007 0.022 0.029
Urban 0.089 0.074 0.064 0.015 0.010 0.025
Male 0.130 0121 0.104 0.009 0.017 0.026
Female 0.135 0.127 0.104 0.008 0023 0031

A similar situation exists in case of male and female populations at the national level. The
pace of mortality decline has been faster in females as compared to males. Because of this
differential pace of mortality decline, the expectation of life at birth which was higher for
males in 1970-75 became higher for females in 1981-85. During the period 1970-75 to 1976-
80, expectation of life at birth as well as at age one increased very slowly. On the other hand,
increase in the expectation of life at birth as well as at age one was almost uniformly spread
over the period under reference. In case of infant survival probability, in both males as well as
females, the increase was extremely slow during the period 1970-75 to 1976-80. But in the
period after 1976-80, infant survival probability increased at a much faster rate in females as
compared to males.
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Fig. 3. Infant Mortality in India: 1970-85

Regional variations of the three measures of mortality in different sub-populations are
summarised in Tables 5 through 7 and are presented in box and whisker plots in Figures 1
through 3. These tables reveal interesting variation in the inter-quartile range (IQR) in
different sub-populations. In both expectation of life at birth as well as expectation of life at
age one, IQR deercased during the period 1976-80 from a high of 1970-75 but increased again
during 1981-85. On the other hand, in case of probability of death during first year of life, the
IQR showed a continuous declining trend in all sub-populations except the urban population
where, like the expectation of life, it also increased during the period 1981-85. This shows
that during the period 1976-80, inter-state disparities in mortality levels appear to have
reduced. But these disparities have increased again during the period 1981-85. This variation in
the inter-slate disparities in mortality is largely due to the variation in the inter-state
disparities in mortality after age 1 as the inter-state disparities in the probability of death
during the first year of life have reduced monotonically since 1970 in all sub-populations
except the urban population.

Another interesting observation of Figures 1-3 is the presence of outliers. It was only
during the period 1976-80 that outliers could be detected in case of expectation of life at
birth as well as expectation of life at age one. No outlier could be detected in case of
probability of death during the first year of life in any of the period under reference. In case



Mortality Change in India: 1970-S5 105

of expectation of life at age one, Kerala and Punjab were having mortality after age one
significantly lower than the rest of the states of the country. However, in case of expectation of
life at birth, only Kerala was having a significantly lower mortality than the rest of the states.
On the other hand, Uttar Pradesh was having a significantly higher mortality than the rest of the
states of the country. However, there was no outlier in the inter-state distribution of all the
three measures of mortality during the period 1970-75 as well as during the period 1981-85.

TABLE 5 : SUMMARY MEASURES OF REGIONAL DISTRIBUTION IN ¢(0)

Population  Period Min Q: Q> Q3 Max. IQR
Combined 1970-75 430 472 496 56.1 620 8.9
1976-80  46.3 512 535 56.6 65.5 5.4
1981-85 500 530 584 60.7 684 7.7
Rural 1970-75 421 457 475 548 61.7 9.1
1976-80 452 50.3 517 554 655 5.1
198185 487 52.1 57.1 596 68.5 7.5
Urban 1970-75 515 55.8 596 625 64.2 6.7
1976-80 549 584 60.8 64.1 65.8 5.7
198185 579 60.3 626 67.1 68.2 6.8
Male 1970-75 455 476 496 56.9 60.8 9.3
1976-80 485 511 535 58.2 636 7.1
1981-85 514 53.1 572 60.2 654 7.1
Female 1970-75 406 463 495 55.2 634 8.9
1976-SO 439 50.4 534 56.6 67.6 6.2
1981-85 485 530 594 62.2 715 9.2

TABLE 6 : SUMMARY MEASURES OF REGIONAL DISTRIBUTION IN e(l)

Population  Period Min Q: Q> Q3 Max. IQR
Combined 1970-75 512 540 558 596 64.7 5.6
1976-80  54.6 56.6 59.1 60.6 676 4.0
198185  56.8 590 63.4 64.5 69.6 5.5
Rural 1970-75 506 51.9 549 58.1 64.6 8.2
1976-80  53.7 559 580 595 67.8 3.6
1981-85 560 579 626 64.2 69.9 6.3
Urban 1970-75 575 60.5 635 654 67.3 4.9
1976-SO  60.7 62.7 65.1 66.8 68.8 4.1
198185 628 64.3 65.1 69.1 708 4.8
Male 1970-75 524 53.9 55.8 60.3 64.5 6.4
1976-80  56.3 57.3 58.8 6X2 66.5 4.9
198185 571 590 614 64.3 66.8 5.3
Female 1970-75 487 533 55.8 59.2 66.0 5.9
1976-80 526 558 594 60.8 69.6 5.0

1981-85 564 59.4 64.4 660 726 6.6
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TABLE 7: SUMMARY MEASURES OF REGIONAL DISTRIBUTION IN g(1)

Population  Period Min Q Q. Qs Max. IQR
Combined  1970-75 0.057 0.094 0112 0.139 0.178 0.045
1976-80 0.046 0.087 0.107 0.128 0.169 0.042
1981-85 0032 0.075 0.084 0.109 0150 0.034
Rural 1970-75 0.059 0.099 0122 0.147 0.186 0.048
1976-80 0.048 0.097 0.115 0.138 0.175 0.041
1981-85 0.033 0.081 0.094 0.120 0.159 0.039
Urban 1970-75 0.044 0.063 0.076 0.090 0120 0.027
1976-80 0.035 0.057 0.067 0.081 0.111 0.024
1981-85 0.026 0.045 0.056 0.075 0.094 0.030
Male 1970-75 0.059 0.096 0.119 0.142 0.172 0.046
1976-80 0.049 0.086 0.106 0.126 0.154 0.040
1981-S5 0.035 0076 0.085 0.109 0.144 0.033
Female 1970-75 0.054 0.0% 0.110 0.141 0.186 0.045
1976-80 0.042 0.087 0.111 0.131 0.183 0.044
1981-85 0.029 0.073 0.084 0.109 0.153 0.036

Contributors to Mortality Change

An application of identity (2) for the whole country suggests that of the 5.79 years
increase in the expectation of life at birth between 1970 and 1985,4.12 years was due to the
improvements in mortality after first year of life while 1.67 years was due to the
improvements in infant survival probability. Interestingly, while the contribution of
improvements in mortality after first year of life was almost evenly distributed throughout the
period under reference, the contribution of improvements in infant survival probability was
confined mostly to the period after 1976-80. In the period prior to 1976-80, improvements
in the infant survival probability contributed to only 0.49 years to the expectation of life at
birth.

TABLE 8 : CONTRIBUTION TO MORTALITY CHANGE IN INDIA: 1970-85

1970-75 Total 258 2.54 158 192 3.06
to Duetoe(1) 209 215 0.64 140 261
1976-80 Due to q(1) 049 0.39 094 052 045
1976-80 Total 321 3.19 2.56 2.98 361
to Duetoe(1) 201 188 1.86 196 2.22
1981-85 Due to q(1) 1.20 1.30 0.70 101 139
1970-75 Total 5.79 5.73 414 490 6.67
to Due to e(1) 412 4.06 249 3.36 4.85
1981-85 Due to q(1) 167 168 1.65 153 182

Pattern of contribution of mortality decline before and after first year of life to total
mortality decline in the rural areas was almost similar to that of the whole population but
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the pattern in the urban areas was found to be different. In the urban areas, the pace of
mortality decline in population above age 1 appears to have increased over time while it
appears to have decreased in case of infant survival probability.

But the pattern of contribution in males and females has been found to be more or less
similar. In both the populations, bulk of the contribution of mortality decline in population
below one year of age was confined to the period after 1976-80 while that of population
above age one was more or less evenly distributed throughout the period under reference.
The only difference is that the pace of mortality decline after age 1 appears to have increased in
male population but the amount of increase is quite small.

Among different states of the country, contribution of mortality decline below and above age
one varies widely. In Gujarat and Punjab, contribution of mortality decline in population below
age 1 was highest among all the states of the country. Other states where this contribution
was above average are Andhra Pradesh, Assam, Himachal Pradesh and Rajasthan. In
Karnataka, Madhya Pradesh and Orissa, this contribution was below average while in Haryana
and Jammu and Kashmir, this contribution was found to be negative which has resulted in a
decrease rather than an increase in the expectation of life at birth.

Contribution of mortality decline in population above age one, on the other hand, has
been found to be highest in Andhra Pradesh followed by Orissa and Gujarat. This
contribution has been above average in Himachal Pradesh, Maharashtra and Uttar Pradesh
also. In Haryana, Punjab, Rajasthan and Madhya Pradesh, on the contrary, this contribution lias
been found to be below average with the least contribution observed in Haryana.

As far as change in the contribution over time is concerned, in all but three states of the
country, there has been a marked increase in the contribution of the improvements in the first
year survival probability. The states where this contribution has decreased over time are
Assam, Jammu and Kashmir and Maharashtra. In Assam and Jammu and Kashmir, this
decrease has been quite substantial but in Maharashtra, this decrease has been only marginal. By
contrast, contribution of the mortality decline after first year of life has shown a declining trend
in ten states and an increasing trend in only five states. In only three states—Guijarat, Haryana
and Karnataka—contribution of mortality decline in both the populations— population
below age one and population above age one—has increased over time. Similarly, in Assam
both the contributions have decreased over time. In this state, practically all the mortality
decline was confined to the period prior to 1976-80.

In the rural areas of different states, contribution of improvements in the first year
survival probability during the period 1970-85 was highest in Assam closely followed by
Andhra Pradesh. On the other hand, in Haryana and Jammu and Kashmir, this contribution
was negative largely because of the increase in the risk of death in the first year of life during the
period 1970-75 through 1976-80. In Orissa and Madhya Pradesh too, this contribution was
quite small. One reason for this small contribution was that during the period 1970-75 through
1976-80, the risk of death during the first year of life practically remained unchanged in the rural
areas of these states. Even in Andhra Pradesh too, the risk of death during the first year of
life in ihe period 1970-75 to 1976-80 practically remained unchanged.

Like the contribution of improvements in first year survival probability, the contribution of
improvements in mortality after age one in the rural population has also been found to be
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highest in Andhra Pradesh followed by Orissa, Gujarat and Tamilnadu. On the other hand, this
contribution was found to be least in Punjab and Haryana — the two most advanced states of
the country. In Haryana, mortality above age one actually increased during the period 1970-
75 through 1976-80 whereas in Punjab, there has been practically no change in the mortality
above age one during the period 1976-80 through 1981-85.

In the urban populations, contribution of first year survival probability was found to be
highest in Gujarat among all states of the country. This contribution was above average in
the states of Maharashtra, Uttar Pradesh and Punjab. In Jammu and Kashmir, this
contribution has been found to be negative because of a very sharp decline in the first year
survival probability in the state during the period after 1976-80. Other states where this
contribution has been found to be below average are Haryana, Orissa, Rajasthan, Assam and
Andhra Pradesh.

On the other hand, contribution of improvements in mortality above age one in the urban
population has been found to be highest in Andhra Pradesh followed by Punjab, Himachal
Pradesh and Uttar Pradesh. By contrast, in Jammu and Kashmir, this contribution has been .
found to be negative again because of a very sharp decline in mortality above age one during
the period 1976-80 through 1981-85. In Rajasthan and Karnataka also, this contribution has
been found to be quite small as compared to other states of the country. This small
contribution is due to an increase in the mortality above age one in Karnataka during 1970-
75 through 1976-80 and in Rajasthan during 1976-80 through 1981-85. [

Regional variations in the contribution of improvements in mortality in the- first year of life
as well as in life above age one are also substantial in both the sexes. However, the overall
pattern remains more or less same. Thus in Haryana as well as in Jammu and Kashmir, the
contribution of improvements in the first year survival probability has been abysmal in both
male as well as female populations. Similarly, in Assam, Gujarat and Himachal Pradesh,
contribution of improvements in first year survival probability has been found to be above
average in both the sexes. There are, however, divergences too. In Orissa and Rajasthan, for
example, contribution of improvement in first year survival probability has been found to be
quite small in males as compared to females whereas in Tamilnadu, an entirely opposite
pattern can be observed. In Uttar Pradesh, on the other hand, the contribution of
improvements in the first year survival probability has been found to be same in both the sexes.

In case of contribution of improvements in the mortality above one year of age, however, no
similarity in the two sexes could be observed across the states of the country. As far as male
population is concerned, highest contribution of improvements in mortality above age one has
been observed in Orissa and Andhra Pradesh whereas lowest contribution has been observed in
Punjab and Haryana. But in case of females, this contribution has been found to be highest in
Haryana and Assam but lowest in Rajasthan and Madhya Pradesh.

Conclusions

The analysis carried out here suggests that transition in mortality in India during the
period 1970-85 has not been uniform. It has varied widely in populations below and above age
one as well as over time. This is true not only for the country as a whole and its constituent
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major states but also to different sub-populations. There are even some states, where
mortality in the two age segments has either remained unchanged or even increased during the
period under reference. This suggests that the determinants of mortality transition vary
widely across different states of the country as well as in different population groups.
Moreover, changes in the structure of mortality transition over time suggest that the
determinants of mortality change in the country have also changed over time.

One simple yet direct implication of differential mortality transition as revealed through

this analysis is the differential impact of health policies and programmes not only in different
parts of the country as well as in different sub-populations but also over time. Though the
analysis carried out here should not be treated as a critique of the health policy yet, it is clear
that the effectiveness of the policy has varied not only in different populations but even
among different age segments of the population. No doubt, mortality has declined in the
country, but this decline, as the present analysis reveals, has not been uniform either in
different age groups or in different sub-populations or in different times.
In any case, the analysis presented here advocates a strong case for the need of a regional
orientation in health policies and programmes evolution and development. Unfortunately,
development of health policies and programmes in India has largely been an exercise at the
national level. Regional bias in health policies and programmes evolution is sadly lacking.
There is a need to identify the reasons behind a typical type of mortality transition observed in
specific population groups and regions as revealed through this analysis. Once this is ,
regional orientation in health policies and programmes will become a possibility.
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Appendix-A
TABLE Al : REGIONAL VARIATIONS IN CONTRIBUTION TO MORTALITY CHANGE IN
INDIA : 1970-85
Stale 1970-75 to 1976-80 1976-80 to 1981-85 1970-75 to 1981-85
Due to Dueto  Total Due to Due to Total Due to Due to Total
e(1) a@) e(1) q®) e(1) q1)
AP 426 -0.00 426 332 1.94 5.27 766 1.86 953
ASS 438 1.30 5.68 014 059 0.73 455 1.86 6.41
GUI 2.85 0.76 361 381 132 513 6.67 207 8.74
HAR -1.80 -0.83 -2.63 459 084 543 281 -0.01 2.80
HP 340 062 402 239 140 3.79 581 1.99 781
JK 0.65 -0.01 064 392 -0.31 361 457 -0.32 425
KAR 064 0.46 110 3.58 0.75 432 421 1.22 542
KER 275 0.73 348 195 0.93 288 471 1.65 6.36
MP 1.80 0.10 190 172 081 2.53 353 0.90 443
MAH 163 082 245 360 0.76 436 5.21 1.60 6.81
ORI 344 -0.03 34 342 051 393 6.88 045 734
PUN 2.33 0.26 259 0.77 184 260 313 207 520
RAJ 2.95 055 350 0.55 107 162 353 1.60 512
N 321 0.68 389 2.36 1.10 345 559 1.76 735
UP 281 050 331 266 1.07 3.73 548 1.56 704

TABLE A2 : REGIONAL VARIATIONS IN CONTRIBUTION TO MORTALITY
CHANGE IN INDIA (RURAL) : 1970-85

State 1970-75 to 1976-90 1976-80 to 1981-85 1970-75 to 1981-85

Due to Dueto  Total Due to Due to Total Due to Due to Total

e(l) qd) e(1) q(1) e(l) qd)
AP 439 002 441 331 209 540 7.79 202 981
ASS 410 144 554 012 063 0.75 425 204 6.29
GUJ 265 084 349 420 102 522 6.84 1.86 871
HAR -188 -1.01 -2.89 444 087 531 259 0.17 243
HP 339 0.77 416 240 140 379 581 214 795
JK 0.74 -0.09 0.65 451 033 417 525 043 482
KAR 082 042 123 407 0.72 4,78 487 115 6.02
KER 303 0.77 380 199 0.98 297 503 174 6.77
MP 178 0.07 185 168 0.75 243 348 0.80 428
MAH 144 0.68 212 419 0.80 499 561 150 711
ORI 342 -0.00 342 346 047 393 6.89 045 735
PUN 222 0.39 261 0.09 175 184 235 211 446
RAJ 326 053 378 052 118 171 382 167 549
TN 413 0.70 483 252 121 373 6.68 188 856

uP 254 057 311 260 0.89 349 515 145 6.60
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TABLE A3 : REGIONAL VARIATIONS IN CONTRIBUTION TO MORTALITY
CHANGE IN INDIA (URBAN): 1970-85

Stale 1970-75 to 1976-80 1976-80 to 1981-85 1970-75 to 1981-85

Due to Dueto  Total Due to Dueto  Total Due to Dueto  Total

e1) q) e1) qd) e(l) q(d)
APO 317 0.26 343 247 065 312 565 0.90 6.55
ASS 448 055 503 0.77 018 059 372 0.72 444
GUJ 152 059 212 196 166 362 349 224 5.74
HAR 0.38 035 002 372 0.15 358 334 021 355
HP 329 042 371 156 083 239 486 123 6.09
JK 0.29 035 063 -159 0.36 -195 -1.30 002 -1.32
KAR 047 032 0.15 218 0.85 303 170 119 288
KER 163 055 218 127 062 189 290 117 407
MP 109 069 179 148 042 190 257 112 369
MAH 223 126 350 131 040 171 34 1.67 520
ORI 239 0.39 278 107 0.26 133 346 0.65 411
PUN 185 007 179 358 155 513 5.46 146 691
RAJ 009 0.79 0.70 0.88 011 0.77 0.78 0.69 146
TN 0.28 037 009 180 101 281 151 139 291
UP 283 053 336 190 107 298 475 159 6.34

TABLE A4 : REGIONAL VARIATIONS IN CONTRIBUTION TO MORTALITY
CHANGE IN INDIA (MALE) : 1970-85

Slate 1970-75 to 1976-80 1976-80 to 1981-85 7970-75 to 1981-85
Dueto  Dueto  Total Due to Dueto  Total Dueto  Dueto  Total
e(1) q1) e(1) q(l) e(1) q()
AP 379 -0.06 373 288 213 501 6.75 200 8.74
ASS 365 176 541 017 058 041 351 232 583
GUJ 191 090 280 270 117 388 461 207 6.68
HAR -145 -0.86 231 368 109 4.78 225 022 247
HP 260 141 401 -0.08 042 034 253 182 435
JK 157 032 125 211 006 205 369 039 330
KAR 009 0.72 081 2.89 0.66 355 296 139 436
KER 208 0.65 273 095 091 186 304 155 459
MP 180 0.02 179 155 056 211 337 053 389
MAH 118 107 225 340 062 402 455 172 6.27
ORI 372 020 391 3.03 004 307 6.74 025 6.99
PUN 180 012 192 0.09 160 169 192 169 361
RAJ 157 031 188 124 098 221 282 128 4,09
TN 301 0.86 387 163 133 296 467 217 6.84

up 209 0.98 3.07 230 058 287 438 157 595
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TABLE AS : REGIONAL VARIATIONS IN CONTRIBUTION TO MORTALITY
CHANGE IN INDIA (FEMALE): 1970-85

Stale 1970-75 to 1976-80 1976-80 to 1981-85 1970-75 to 1981-85

Due to Dueto  Total Due lo Due to Total Due to Dueto  Total

el () e(1) q(®) e  q)
AP 475 011 4.86 4.00 168 5.68 882 172 1054
ASS 476 0.76 552 0.89 0.69 158 5.68 143 711
GUJ 380 058 438 467 149 6.16 849 2.05 1054
HAR 224 081 -3.05 5.80 057 6.37 360 0.27 332
HP 409 -0.16 392 553 252 806 972 226 11.98
JK -0.19 020 001 5.96 045 551 577 025 552
KAR 119 0.28 147 455 084 5.39 5.74 112 6.86
KER 343 0.82 425 2.89 0.96 385 6.33 177 8.10
MP. 213 025 238 216 1.09 325 4.32 132 563
MAH 209 054 263 414 094 5.08 6.23 149 771
ORI 334 024 310 345 1.06 452 6.84 0.78 762
PUN 303 0.38 341 136 2.08 344 444 241 6.85
RAJ 457 083 541 035 121 0.86 4.28 199 6.26
TN 332 057 389 318 081 399 6.51 137 7.88

up 318 012 330 315 150 4.66 6.38 157 7.95




