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INTRODUCTION ‘

Mortality in a population is measured by a number. of demographic indices
such as the crude death rate, the infant mortality rate, the age-specific death
rate or the standardised death rate. Still another more comprehensive method
of portraying mortality conditions in a population is by means of a life table,
A life table as compared to other mortality indices serves many useful pur-
poses. For measuring longevity of life, projecting current population into the
future or estimating incidence of widowhood and orphanhood, a life table is
essential. For comparison of expectation of life (or average duration of life)
at birth and after birth for various ages of different populations the life table is
also commonly used. Besides its utility in demographic problems, still another
important use of a life table is made by actuaries in life insurance. The life table
is also becoming an impbrtant tool of investigation for problems of commerce
and industry as it enablés one to describe the expectation of life of many non-
human populations. For detailed discussion of various kinds of life tables and
their uses, the reader is advised to refer to any one of many standard reference
works [6, Chapters 12 and 13].
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A life table defined in simple terms is an age-specific quantitative portrayal
of the course of mortality in a hypothetical closed cohort of people of a given
area for a given period!. The record begins with a radix or the number (usually
one hundred thousand) of live births which forms the cohort at exact age 0 and
unchanging age-specific mortality schedule. For example, life tables for 1962
presented in this study indicate that a cohort beginning life with 100,000 births in
Pakistan or in each of its provinces is subject throughout life to the mortality
schedule of 1962, (The functions of the life table and their mathematical rela-

" tionships are described in a subsequent section.)

Due to the paucity of adequate reliable data, very few attempts have so far
been made to construct life tables for Pakistan. The only life table in existence
in this country is the one prepared by Khan for 1950-52 which covers only the
former Punjab Province [9]. In present paper an attempt has been made to cons-
truct a set of abridged life tables for Pakistan and its two provinces, by sex, for
the year 1962. The source of data is the Population Growth Estimation
experiment (briefly called PGE).

SOURCE ‘AND QUALITY OF DATA
Source of Data

The data used for the construction of life tables are obtained through the
Population Growth Estimation experiment. Details regarding the design of the
experiment and its methods of collection of data have been given elsewhere
[2; 13]. Briefly it may be mentioned that the planning of the PGE experi-
ment was done in the later part of 1961 and the data collection began-on 1st
January, 1962. The experiment is still in progress and will continue until the
end of June 19672, The experiment is based on a sample of 24 areas (each of
the size of approximately one thousand households or five thousand population)
as shown in table I, The object of the PGE experiment is to obtain data on
births, deaths and population in order to determine the vital rates of Pakistan and
its provinces and to test some of the techniques of data collection. Similar experi-
ments have also been undertaken in a number of countries such as Turkey, Thai-
land, selected states in India and smaller studies in many other countries.

e

1 A life table constructed for a real cohort is called generation life table. This type of
life table is constructed by following a real cohort, for example of 100,000 persons born in a
given calendar year through successive calendar years until all in the cohort die by experiencing
changing mortality conditions. For constructing such a life table records of mortality schedules
of a ﬁeneration for a period of 100 years, i.e., until all in the generation have died out are re-
quired. ’ .

2 Beginning January 1966, the PGE pntércd into its second phase for which purpose the
sample is being redesigned. However, this change has.no bearing on the present paper.
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TABLE1 |
PGE Areas by Province and Type of Survey Activity
Area PGE Both LR?| LRonly | CSonly
Areas and  CS¢
Pakistan 24 16 4 4
East Pakistan 12 8 2 2
West Pakistan 12 : 8 "2 2

a Sample universe excludes Chittagong Hill Tracts in East Pakistan, Frontief Regions
and Quetta and Kalat Division in West Pakistan.

b LR—ILongitudinal Registration.

¢ CS—Cross-Sectional Survey.

Two types of survey activities have been undertaken in the sampled seg-
ments. One is Longitudinal Registration (LR) wherein births and deaths (as
they occur) are recorded by a Registrar who lives in the sampled segments. The
other approach, called Cross-Sectional Survey (CS), is designed to obtain each
quarter data on age, seX, marital status, family composition, occupation and
pregnancy, and births and deaths which occurred in households in the PGE
segments during the past year. Both these types of statistics collected in this
experiment have been used for construction of life tables.

Two series of life tables (A and B) have been constructed. The difference
between the two series is the type of data which have been used for each series.
The following data obtained from PGE have been used for construction of each

series of the life tables :

Series A ’

1) Estimated number of persons who died during the calendar year 1962
by age and sex separately for Pakistan and its provinces obtained by
the registration (LR) and the survey (CS) methods on de facto basis
and after applying the Chandra-Deming formula 3 and then raising the
sample figures to provincial and national estimates.

3 The events obtained by the two different systems in the sixteen areas on de facto basis are
matched one by-one. The non-matched events are further investigated both at the headquar-
lers and in the field as far as is feasible.  After matching, total number of births and deaths are

estimatqd by Chandra-Deming formula [4]:

N = C+Nr+Ne+ ‘N'c?{e_._

where N = estimate of events
C = events matched (both registered and enumerated)

N, = events registered only
N, = events enumerated only
~—I-qé§°— — estimate of events neither registered nor enumerated.

: The application of this formula assumes i) independence between the two systems of data
collection and #) validity of C, Nr.and Ne. If these conditions are notfully met, the estimate

may be in error.

e
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2) Estimated (de facto) population by age and sex for Pakistan and its
provinces obtained by CS as of July 1962 after raising the sample figures
- to provincial and national levels. :

Series B .
1) Estimated number of persons who died during the calendar year 1962
by age and sex separately for Pakistan and its provinces obtained by
the registration (LR) system on a de facto basisand then raising the
sample figures to provincial and national estimates.

2) The same estimated populat1on used for Series A as explained in 2
above,
Limitations of Data
Errors in data collected by a sample survey ora census may arise at any
stage. PGE is no exception and the data underlying these life tables are subject to
collection, processing, tabulation and presentation errors. In general, users of
these life tables are cautioned not to put great reliance on small differences
between life table values for various subgroups of the population.

Data collected by sampling are subject to sampling variability so that PGE
estimates are subject to sampling error. No estimates of the sampling error
for 1962 PGE results have yet been calculated. However the Central Statistical
Office has produced estimates of the sample error associated with 1963 PGE
results. These indicate that the coefficient of variation of the 1963 LR crude
death rate (both sexes) was about 7 per cent in either Province.

Since the PGE sample design excluded the Chittagong Hill Tracts District
in East Pakistan, the Frontier Regions and Quetta and Kalat Divisions in West
Pakistan, the life tables presented in this article also exclude these areas from their
domain.

In the year under study, both the registrar and enumerator were supposed
to report only de facto deaths, that is, deaths that actually took-place in the PGE
area regardless of the person’s usual residence. This resulted in the effective
exclusion from the PGE sample data of all deaths taking place in institutions,
but this number is so small that their omission has a negligible effect on the crude
death rate [1].

One source of over-reporting of mortality may be the erroneous reporting
of some still births as a Jive birth followed by an infant death. This is because
in rural Pakistan a woman may suffér a certain amount of social approbrium
for giving birth to a still born baby. It is not known whether social pressure of
this type had a significant effect on the PGE infant mortality.
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No post-enumeration survey or any other systematic check has been con-
ducted that enables us to measure the extent of under or over enumeration of the
1962 base population obtained through the CS enumeration. Nevertheless it
is probably safe to say that in most PGE areas the population enumerated was
less than the true midyear de facto population, Such an under-enumeration
would result in an upward bias in the mortality rates underlying both series A
and series B life tables.

The population age distribution was obtained in January 1962 CS enumera-
tion visit. In the subsequent visits in April and July, only changes in households
such as additions and deletions were recorded. The age as originally reported
was recorded unless the age reported in the subsequent visits in April or July
1962 differed by at least three years from the age reported in the January 1962
visit [12, p. 50]. The age distribution of the population used is as of January
1962, adjusted to conform to July 1962.

The distribution of the popillation and deaths by age obtained through the
CS survey and the data on deaths by age obtained through the LR registration
are both likely to suffer from the usual errors of mis-statement of ages and age
selective omissions In order to retain the original character of the population,
no attempt has been made to graduate or smooth the data before computing the
age specific death rates underlying these life tables.

The single-year age distribution of the mid-1962 PGE population estimates
was tested by Myers blended method [11}*. The following are the indices compu-
ted over the ages 10-79 by the blended method.

Male Female
Pakistan 72.2 73.7
East Pakistan 66.4 65.8
West Pakistan 80.6 79.9

The single-year age distribution of the deceased persons obtained in the
PGE experiment using the Chandra-Deming technique was also tested by Myers
blended method by the Central Statistical Office with the following results :

Male Female
Pakistan 94.4 94.9
East Pakistan 97.9 87.1
West Pakistan 85.8 ’ 95.5

Comparison of the indices computed for the deceased and living population
shows that the quality of the age reporting of the living population, though poor,

4 Myers blended method is used to examine the extent of age heaping in a single year
age distribtion. Age distributions showing little evidence of digital preference will have a Myers

index approaching zero.

A
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was better than the quality of the age reporting of deceased population. Com-
bination of the single-year age distribution into five-year age groups hopefully
cancels out many errors of mis-statement automatically. However, some vaga-
ries in the age specific death rates and ultimately in the life tables are probably

In this study, life tables have been constructed on the basis of mortality
experience of one calendar year, 1962, Thus the present life table is limited to
-the extent of any non-typical mortality experiences which occurred in the one
year under study. .(The construction of further life tables based on PGE data
will follow. These can be based on the mortality experience of more than one
year when the basic data for later calendar years will become available.)

In the absence of requisite data we assume little change in the number of
deaths in relation to number of births from one calendar year to another and
therefore no adjustment was made in the number of infant deaths due to propor-
tion of total deaths at age under one in calendar year 1962 with a last birth-day
in the preceding year. In other words, the infant death rate has been computed
by dividing the infant deaths which occurred in the calendar year 1962 by the
number of births reported in the same calendar year. This, of course, amounts
to assuming that there was no significant difference in the number of births in
the two consecutive years. Studies done on this aspect have shown that moder-
ate changes in the number of births have little effect on the resultant infant
mortality rates [6, p. 309; 10]. ‘

In addition to the types of errors covered above, the PGE Chandrasekar-
Deming estimates which underly the series A life tables are subject to other types
of errors such as matching the mortality data obtained through the two systems,
possible lack of independence between the two systems and errors of estimates.

Despite these limitations, the quality of data obtained through the PGE
experiment is believed to be more satisfactory than one would expect in the set-
ting of a developing country with a traditional agricultural society. In fact,
Population Growth Estimation Project of Pakistan has set an example of how to
obtain reasonably adequate data on vital events with measured degree of pre-
cision for countries which lack efficient national registration systems or in which
social and economic conditions are such that prospects for the development of
the national registration systems in the near future are not encouraging.

CRUDE DEATH RATE AND AGE SPECIFIC DEATH RATE

Crude death rates and age specific death rates computed for both sexes
combined and also separately for each sex for Pakistan and its two provinces
are given in Tables II and III.
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i "TABLE II
Age Specific Death Rate, For Pakistan and Provinces, 1962
(Series A: includes Chandra-Deming Sactors)

(rates per thousand)

Agein » Pakistan' ' Ea’st; Pakista}n | ’ West Paki‘sta.n
years Both Male |Female | Both Male | Female | Both | Male ‘ Female
sexes sexes sexes |
J

All ages* 19:7 19.0 20.5 20.3 194 21.4 19.0 18.6 194
Under 1 147 " 158 136 144 156 132 152 160 143
1—4 26 ... 23 29 25 22 27 28 24 32 .
59 0, 6 6 s 7 3 3 4
10—14 2 2 2 2 2 2 2 2. 2
1519 4 3 5 3 2 4 .6 4 7
20—24 4 . 3 4 3 2 4 4 3 4
2529 6 5 8 8 4 1 5 5 5
30—34 5 4 7 5 3 8 6 5 . 6
35—39 6 5 8 7 6 9 5 3 6
40—44 9 6 13 11 6 17 6 6 7
45—49 11 9 13 14 11 17 6 6 6
50—54 14 12 15 14 12 17 13 13 11
55—59 21 18 26 25 23 29 16 12 22
60—64 32 21 45 39 24 57 23 18 29
65—69 38 54 21 42 59 -2 33 42 22
70 & Over 116 122 107 131 146 115 102 102 ° 101

—_—

*crude death rates : » Source : PGE sample data
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' TABLE III
% "7~ Age Specific Death Rate, For Pakistan and Provinces, 1962

(Series B: based on LR registered deaths) ;
. (vates per thousand)

' Pakistan . East Pakistan West Pakistan
Age in — : . - { :
years Both Male | Female | Both Male | Female | Both Male | Female
- sexes sexes sexes

e e —

Allages* 169 164 175 168 164 172 171 165 178

‘Under 1 149 154 138 138 49 126 159 162 156
) 1—4 2 20 23 20 19 21 24 2 26
; 59 '3 3 4 4 4 4 3 2 3
10—14 2 1 2 2 1 3 1 2 1
1519 4 2 5 3 I 7
2024 3 2 4 3 2 4 3 303
2529 6 4 8 8 4 4 3 5
30—.34 4 3 6 4 2 5 5 3 7
3539 5 5 6 6 6 6 ‘5 3 7
40—44 8 6 10 8 5 12 7 6 8
45—49 9 7 n. 1 9 13 6 6 7
. 50—54 12 11 14 13 10 16 11T 1 11
5559 2 126 27 2 3 15 on o
| 60—64 29 19 ) 34 20 48 24 17 33
65—69 32 4 19 3 2 1 32 40 21
94 o4

70 & Over 106 111 100 120 131 7 107 9.

* crude death rates Source : PGE sample data

Expressions for thg computation of these rates are given below:
(1) Crude death rate (CDR) :
. total deaths in calendar year, 1962
\ CDR = ——— x 1000
S - -population as of July, 1962 =
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(2) Age specific death rate (,;m,) :
deaths between ages x and x-+n in 1962
oy = — % 1000
persons between ages x and x-n as of July, 1962
(3) Infant mortality rate (M,) :

" number of deaths under age one year in 1962 S
Mo = x 1000
number of births in 1962 .

This measure (M,) rather than the age-specific mortality rate was used to
estimate mortality under one year.

The trends based on scattered evidence of some areas now included in
Pakistan show that mortality level has been declining. The crude death rates
declined from the high thirties in the beginning of the present century to middle
and low twenties by 1940 [15]. During the forties, the declining trend was
probably halted by World War II, famine in 1943 in East Pakistan, partition of
the subcontinent and after-effects of the partition. Beginning in the early fifties
the mortality level probably again began to decline. That this trend has conti--
nued is clear in the results of current surveys including the PGE Survey.

The PGE crude death rates for Pakistan are about 20 per thousand accor-
ding to Series A and 17 per thousand according to Series B. Although the
differences in crude death rates of males and females are nominal, females have
consistently higher rates. The variation in crude death rates between the two
provinges is also small and the two series show inconsistent results—Series A
shows higher crude death rates for East Pakistan whereas Series B shows higher
‘crude death rates for West Pakistan.

The graphic presentation of the ‘“B—Series” rates made in figures 1 to 3
shows that the age specific death rates conform to the general pattern (U shape)
with minor fluctuations. The prominent hump in age group 60-64 for females
is common in case of both East and West Pakistan but is more pronounced for
East Pakistan. This is probably due to heaping of ages of deceased older
women at 60. Itis gencrally noticed that the reporting of older persons is more
inaccurate than the reporting of younger persons and ages of females are more
inaccurately reported than ages of males. The fluctuations indicated by the
graphs appear to have been caused more by the inaccuracy in the reporting of
deceased persons than of living persons. o

The infant mortality rate is one of the most important indices of health
conditions of a population of a country. Infant deaths in 1962 were two fifths of
all deaths in Pakistan (Table IV) and this proportion is somewhat lower in East
Pakistan than that in West Pakistan.
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Figure 1. Pakistan: Age Specific Death Rates, 1962 (Based on Series B)
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Figure 2. East Pakistan: Age Specific Death Rates, 1962 (Based on Series B)



e

Y

atd

Aslam, Hashmi & Seltzer: Abridged Life Tables

189

160

140

{20

100

80

80

40

20

BOTH SEXES
MALE — ——-—
FEMALE —————

UNDER 1

)

80

160,

140

120

100

80

60

40

20

(o}

$=9 10-i4 5.9 20~24: 25-29 30-34 35-39 40-44 45-49 50-54 55349 §0-84 65-69 704 OVER

Figure 3. West Pakistan: Age Specific Death-Rates, 1962 (Based on Series B)
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TABLE IV

Total Deaths and Infant Deaths by Sex Based on Chandra-Deming Factors
and on Registered (LR) Deaths, Pakistan and Provinces, 1962

|
Total deaths Infant deaths Infant deaths
(in 100) ('n 100) as percent of total
deaths
Area and sex - ' ’
With Regis- With Regis- With Regis-
Chandra- tered Chandra- tered Chandra- | . tered
Deming |1 (LR) Deming (LR) Deming (LR)
0 &) 5) @ | o | o | o0
Pakistan
Both sexes 18203 15605 7418 6238 40.7 40.0
Male 9186 7926 4096 3431 44.6 43.3
Female 9017 7679 3323 2807 36.8 36.6
East Pakistan
Both sexes 10632 8769 4279 3395 40.2 38.7
Male 5218 4409 2342 1900 449 43.0
Female 5414 4360 1937 1495 35.8 - 343

West Pakistan

Both sexes 7571 6836 3140 2843 41.5 41.6
Male 3968 3517 1754 1531 44.2 43.5
Female 3603 3319 1386 1312 38.5 39.5

Source : PGE sample data

It appears that with the decline in mortality, Pakistan is probably assuming

the general pattern of infant mortality, i.e., higher survival of female babies.
The number of male infant deaths in 1962 was higher than the number of female
infant deaths (Table IV). Although this pattern appears to be consistent with
the general pattern observed in many populations, it is inconsistent with the
experience of Pakistan where masculinity ratio in each of its provinces is more
than 100. The reversal of sex differences in infant mortality from the expected
picture is probably due to current improvement in the health conditions.
Mortality is comparatively high in early years of life for both males and females
and in both East and West Pakistan (Tables II and III). The infant and child
(1—4) mortalicy for each sex is higher in West Pakistan than in East Pakistan.
The lowest mortality is observed in age group 1014, but is increasingly higher
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throughout the young age groups and through the middle and older ages.

Although the general pattern of mortality of males and females is similar, the
mortality rates of females are higher at every age than for males.with the excep-
tion of infants and older persons. The male and female differences are especially
pronounced in the reproductive period (15—49). It appears that despite im-
provements in the health conditions and declining mortality, the incidence of
deaths from the puerperal causes in Pakistan is still quite significant. It is im-
portant to note that the maternal mortality appears to be higher in East
PakKistan than in West Pakistan. This can be attributed to the higher fertility in
East Pakistan.

METHOD USED FOR CONSTRUCTION OF ABRIDGED LIFE TABLES

The abridged life tables presented in this article are constructed by following
conventional methods. Given the ,m, values in tables II and 111, values of ,q,
(life table death rate) except of q, were directly read from the standard tables
computed by Reed and Merrell5 and reproduced in [3, pp. 298—305] and
[8, pp. 22—25].  For the values of q, (life table death rate at birth) the original

values of M, = D];— were transcribed. For the purpose of constructihg life

tables it is supposed that 100,000 persons begin life.

Each column of the life table denotes a life table function. The steps in
computation of each function given in Appendlx Tables 1 to 6 are described
below : ,

X . exact age in years

n . age interval between two exact ages, for example in Col. 1,
age 10—14 means the 5 year interval between the tenth and the
fifteenth birth-day.

nlx : (Col. 2) is the probability of dying of persons between age
x and x -+ n. The values of ,q, except of q, as described

~earlier are directly read from the standard tables. For the

values of q, the . original values of M, are transcribed.

‘More specifically ,q, values indicate the proportion of persons

dying during the given age interval. For example, propor-

tion dying in the age interval 10—14 means that if the 1962

age-specific death rates prevail then out of the total persons

T -alive at the begmmng of the intérval:(10 years) some would
d1e before completmg the ﬁfteenth year of life.

5 For the ongmal artlcle of Reed and Merrell refer to [14]
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: (Col. 3) is the probability of surviving between age x and
x 4 n and is found as follows: ' ‘

nPx = 1_nqx

: (Col. 4) is the number of deaths occurring in an age interval
i.e. between age x and x + n and is obtained as follows:

ndx"= lx + nGx

: (Col. 5) is the number of survivors from an initial cohort
(1,) of 100,000 births (called the radlx) to exact age x, it can
be expressed :

lx +n = llx_ndx

: (Col. 6) is the number of years lived by the life table cohort
between age x and x + n. In fact this col. shows the number
of persons in the stationary population i.e. birth rate is equal
to death rate and therefore the number of persons living in
an age interval will not change. For example, the popula-
tion shown for the age interval 10—14 means that in a sta-
tionary population in which 100,000 births take place every
year and the mortality schedule shown in Col. 2 prevails, so
many persons would be enumerated between age 10 and 14.
The number shown against the given age interval willknOt
change irrespective of the date of enumeration. The values
are obtained as follows :

L. = n (]x + 1x+n)
n'~x ——_2 g

L,=0.3l+ 0.7 I,

Lo+ = (lo+) x1log (70+)

: (Col. 7) is.the total number of years lived by the life table
cohort after age x (all higher ages) and is derived by summing
up the L, values beginning at the highest age group.

’ x
T, =% L.
70+

This col. is different from the previous col. as it shows the
_total population of an age interval plus all subsequent age
intervals and is equal to the total number of years lived by the
survivors of the original cohort after attaining age x.
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81

Average Life Expectancy (°¢,) at Specified Ages by Sex for Pakistan and Provinces, 1962

(Series A: includes Chandra-Deming factors)

iy —a——im

Pakistan ‘ East Pakistan ‘ West Pag8istan
Exact age ; A
(years) Both Both Both
sexes Male | Female | sexes Male | Female| sexes Male | Female
) ] * 5 - s
0 47.5 48.9 45.9 46.9 49.0 44.8 48.2 49.4 47.4
1 54.6 57.0 52.0 53.7 57.0 50.6 55.8 57.8 54.3
5 55.4 57.4 53.2 54.2 57.2 52.1 57.2 58.5 56.3
10 51.8 53.6 49.7 50.8 53.6 47.9 53.0 54.3 52.3
15 47.3 49,1 45.2 46.3 ©  49.1 43.4 48.5 49.8 47.8
20 43.2 44.8 41.2 41.9 44.5 39.2 44.9 45.8 4.5
25 39.0 40.4 37.0 37.5 40.0 34.9 40.8 41.4 40.3
30 35.1 36.4 33.4 34.0 35.7 31.8 36.7 37.4 36.3
35 30.9 32.0 29.6 29.8 31.2 28.0 32.8 33.3 32.3
40 26.8 27.8 25.7 25.7 27.1 24.1 28.5 28.8 28.2
45 22.9 23.6 22.2 22.0 22.8 21.1 24.3 24.6 24.1
50 19.1 19.6 18.5 18.5 19.0 17.7 20.0 20.3 19.8
55 15.3 15.6 14.8 14.6 15.0 14.1 16.2 16.5 15.8
60 11.7 11.8 11,5 11.3 11.6 10.9 12.3 12.3 12.3
65 8.3 7.9 8.8 8.2 7.7 8.7 8.5 8.3 8.8
70 4.6 4.6 4.5 4.5 4.5 4.4 4.6 4.6 4.6
Source : PGE sample data
TABLE VI

Average Life Expectancy (%,) at Specified Ages by Sex for Pakistan and Provinces, 1962
(Series B: based on registered LR deaths)

1

-

I West Pakistan

Pakistan East Pakistan

Exact age y : : - s
(years) Both . Both | Both 1

sexes |° Male | Female| sexes | Male )Female sexes | Male | Female
0 49.3 51.1 47.8 49.3 51.2 47.9 49.3 50.8 47.8
1 56.8 59.3 54.5 56.2 59.1 53.8 57.6 59.6 55.6
5 57.0 59.3 54.7 55.9 58.8 53.5 58.3 60.0 56.5
10. 52.8 55.2 50.7 52.0 55.0 49.6 54.1 55.6 52.3
15 48.4 50.4 46.2 47.4 50.3 45.3 49.4 51.1 47.5
20 44.3 45.9 42.3 43.1 . 45.5 41.1 45.6 46.8 44.2
25 39.9 41.3 38.1 38.7 40.9 36.9 41.2 42.5 39.8
30 36.1 37.1 34.6 35.2 36.7 33.9 37.0 38.1 35.7
35 31.7 32.6 30.6 30.9 32.0 29.7 32.8 33.7 31.9
40 27.5 28.4 26.4 26.8 28.0 25.5 28.6 29.1- 28.0
45 23.5 24.2 22.6 22.7 23.6 21.9 24.6 24.9 24.0
50 19.5 20.0 18.8 18.9 19.6 18.2 20.2 20.6 19.8
55 15.5 16.0 . 15.0 15.0 15.4 14.5 16.2 16.6 15.7
60 12.0 12.3 11.7 11.8 12.2 11.5 12.3 12.5 12.1
65 8.5 8.3 8.9 8.6 8.2 9.0 8.6 8.3 8.9

4.6 4.6 4.6 4.6 4.6 4.5 4.6 4.6 4.6

Source : PGE sample data

v



82 " The Pakistan Development Review

¢, : (Col. 8) is the mean expectation of life in years | flived by the
_cohort after age X. This is derived by d1v1d1ng the total
number of years lived after age x by the survivors of the cohort
at that age as follows :

% =

o l x’_]

MEAN EXPECTATION OF LIFE
) Tables V and VI present the mean expectaticn of life by age accordirg to
the two series of life tables.

The followmg values of expectation of 11fe at birth (°e,) (obtained in series A
. and B) along w1th some estimates for the previous years throw some light on the
;_rends of the average duration of life :

<

Male Female
Series A (1962)
East Paleistan 49.0 44.8
~ West Pakistan 494 47.4
Series B (1962)

“East Pakistan o 51.2 479
West Pakistan ‘ 50.9 47.8
Undivided India (1931-41) . 32.1 314 [5]
Former Punjab Province (1950-52) 33 0 34.7 9]

Thé above comparison shows that the level of expectation of life at blrth
- .did not change much from the period 1931—41 to 1950—52 assuming, of course,
~-that the former Punjab Province of Pakistan was not much different in respect
& -of morlahty level from the Indo-Pakistan subconunent as a whole. But an
. ‘average gam of about 15 “years in expectation of 11fe from 1950—52 to 1962 indi-
. ‘cates a quite 51zeable reductlon in mortahty assummg again that the former
;Punjab Provmce of Pakistan can be taken as representatlve of whole of Paklstan
[in 1950——52 " After Independence in'1947 the introduction of health program-
| ‘mes for malana eradlcatlon and control of other _contagious diseases such ‘as
,ﬁmallpox and cholera, ‘may have improved movtahty condmons : gw

Pl €
:

LA SCI'ICS B of 1he llfe tables wh1ch is based on- unadjusted death data yxelds L

somewhat hlgher,kvalues of °e, than Series A. However, both the series show
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nominal differences in the values of expectation of life at birth for both sexes
between the two provinces, but reveal higher values for males than for females
in both the provinces. In other words, males in Pakistan, on the average, live
2 to 4 years longer than females. With respect to males, the values of expecta-
tion of life at birth (°¢,) are not significantly different in the two provinces but
with regard to females, the value yielded by Series A is markedly higher in
West Pakistan than in East Pakistan. The pattern of sex differences in the values
of expectation of life is consistent with the observed masculinity ratio in the
population yielded by the Census of Pakistan and the PGE. The masculinity
ratio of the total population in West Pakistan is higher than that in East Pakistan
as indicated below :

1961 Census 1962 PGE
Pakistan 111 110

East Pakistan ‘ .108 106
West Pakistan 115 115

The sex differences in mortality alone may not explain the differences in the
masculinity ratio between the two provinces. But it is interesting to note that
the pattern of masculinity ratio at birth revealed by the 1962 PGE data, given
below, is almost the sainie as of the masculinity ratios of the population as shcwn
above,

With Chandra- Registration

Deming (LR)
Jfactors
included
Pakistan 107 110
East Pakistan 102 108
West Pakistan 113 112

Part of this difference may be due to sex differences in the completeness
of registration of births in the two provinces.

The sex ratio in a closed population subject to constant mortality is approxi-
mately equal to the sex ratio at birth multiplied by the ratio of male to female
expectation of life at birth, If the population in addition to being closed were
stationary this approximation would be exact. In growing population like that
of Pakistan in which mortality is changing, the growth gives more weight to the:
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young age groups as compared to old age groups. If the masculinity ratios at
birth, 107 including Chandra-Deming factors and 110 obtained from registration
alone, are multiplied by the respective male to female ratios of expectation of life
at birth, the expected masculinity ratios obtained for Pakistan are 114 and 117,
respectively. These expected ratios compare with the observed masculinity
ratios of 111 obtained in the 1961 Census and 110 obtained in the 1962 PGE
(CS). The variation between the expected and the observed ratios could be
attributed to sampling and other errors.

At ages 1 and above (as at age 0) males have longer expectation of life than
do females. Both the series show that males and females of East Pakistan have
somewhat lower expectation of life at age 1 and above than do their counter-
parts in West Pakistan but the differences between the expectation of life at these
ages of females of the two provinces are more pronounced. There are marked
sex differences in the values of °e, especially in the reproductive ages. The
females of reproductive ages in East Pakistan appear to have lower expectation
of life than corresponding females of West Pakistan.

In Table VII the levels of expectation of life at birth (%,) of East and West
Pakistan are compared with those of selected countries of the ECAFE region.

TABLE VII

Expectation of Life at Birth ( %, ) in Pakistan and Selected Countries

Country Period Male Female
(years) (years)

Cambodiaa 1958-59 44.2 43.3
Ceylon 1945-47 46.8 44.7
1948 54.9 53.3

1950 56.4 54.8

1954 60.3 59.4

China:(Taiwan) 1936-41 41.1 45.7
1956-58 60.5 65.0

1959-60 61.3 65.6

Indiab 1941-50 32.5 31.7
1951-60 - 41.9 - 40.6

Indonesia 1960 about 47.5* —
Japan 1947 50.1 54.0
. 1949-50 56.2 59.6

1955¢ 63.6 . 67.8

1960¢ 65.4 70.3

1963d 67.2 72.3

Republic of Koreae SR | 195560 52.5% —

Federation of Malayar 1956-58 55.8 58.2
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Apart from the differences in the period to which the values pertain and deg-
rees of quality of data of each country, the differences in the expectation of life
at birth of these countries are mainly due to the varying levels of achievements
in public health and economic development programmes. The differences bet--
ween the levels of mortality of developed countries (New Zealand, Australia and
Japan) and developing countries (all the rest of the ECAFE region) are still wide.
However, increase in the expectation of life at birth in the developing countries
is taking place at a quite substantial rate and these differences are likely to narrow
in the near future. Among the countries listed in Table VII, Pakistan (after India)
has the second lowest value of the average duration of life. In other words,
people in most of the countries listed in this table on the average live longer than
the people of Pakistan. It,therefore, appears that despite the improvements in
health conditions and the substantial increase in the average duration of life since
1951 Pakistan still has to go a long way even to catch up with the other countries
of Asia.

It may also be noed that India and Ceylon, like Pakistan, have higher ex-
pectation of life at birth for males than for females. This explains atleast some,
if not all, surpluses of males found in these countries at the time of their 1961 and
earlier censuses. The masculinity ratios in 1961 were : Pakistan 111, India 106
and Ceylon 111 [17, p. 71].

COHORT SURVIVORS

Column (5) of the life tables (Appendix Tables 1to 6) shows the number
of survivors to exact age x in a cohort of 100,000 live births. On the average
half of the males in Pakistan die before they complete age 65 and half of the
females die by the time they completed age 55. The higher median length of life
experienced by males is probably due to the cumulative effect of higher female
mortality in the reproductive ages. Whereas in the developed countries only
~about 5 per cent children die by the time they reach age 15, in Pakistan more

than one fifth children die before they reach 5 or enter the school age and about
one fourth die by the time they reach age 15 or enter the economically active
ages.

SUMMARY

“Two series (A and B) of life tables have been prepared separately for Pakistan
and its two provinces, for 1962. The difference between the two series lies in
the use of adjusted and unadjusted death data. For series A the number of
deaths adjusted by Chandra-Deming formula has been used whereas for
series B registered deaths have been used. The base population (1962 mid-year)
for both the series is the same. The differences in the two eries are therefore
attributable to the adjustment of death data.
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~ ‘Males in Pakistan have longer duration of life than that of females which.is
consistent with the high masculinity ratio of the population as observed in the
decennial censuses and the PGE survey. The sex differences in longevity become
* more pronounced in the reproductive ages showing that the incidence of maternal
mortality in Pakistan is quite high. It is surprising to note that the differences
in the values of expectation of life at birth between East and West Pakistan,
both sexes combined, are minor. One would expect that general mortality level
would be higher in East than in West Pakistan, but this study does not support
this view. On the other hand it is noted that infant mortality is higher in West
than in East Pakistan. A plausible explanation may be that the health program-
mes which are being launched in the two provinces of Pakistan are meeting more
success in compact and densely populated East Pakistan than in relatively
sparsely populated West Pakistan. The possibility of differences in the quality
of registration of births and deaths also cannot be ruled out.

In spite of the tremendous improvement in the health conditions, Pakistan
is still one of the high mortality areas in Asia. The tendency towards a general
improvement in the expectation of life shown in this analysis means an accelera-
tion in the rate of population growth.

For the first time in Pakistan, life" tables (based on primary data) have
been prepared. These life tables are based on death rates observed over a period
of one year instead of two or three yéars, and, therefore, the results should be
interpreted with caution. In addition, they are based on sample data which
themselves are subject to sampling and non-sampling biases in varying magni-
tudes. - However, these life tables provide important information about the popu-
lation of Pakistan.
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