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Of considerable interest to social scientists, particularly the demogra-
phers, is the process of family limitation—a critical link in the demographic
transition from high to low fertility. The available literature identifies numerous
macro socio-economic and cultural variables found to be correlated with fertility
behaviour [9]. However, little is known regarding the key motivational factors
which, by impinging upon individual couples, result in a reduction of family size.
The advocates of family planning programmes claim that family limitation can
be achieved by providing couples with information about contraception along
with effective means of birth control. The critics of current family planning
programmes while recognising the importance of accessibility . of effective
contraception in family limitation, however, strongly feel that the reduction in
fertility of the developing countries may not be achieved without substantial
social, economic and cultural changes in those countries. These changes,
among other things, are postulated to result in a substantial decline in levels of
mortality—a generally accepted antecedent condition for substantial decline
in fertility.

Freedman [6], in a recent paper, has contributed to our conceptualiza-
tion of factors affecting fertility behaviour by means of macro analytical model.
In his model he presents a taxonomy of independent variables, specifies relevant
intervening variables, and indicates their combined influence on fertility (Fig. 1).

The arrows in Figure 1 represent the direction of causation but in no way
is it explicitly claimed by Freedman that the classes are exhaustive. One may,
however, point out the fact that, typically, fertility is treated as a dependent
variable and the social processes as independent variables. It is assumed here
that at the level of the individual family lower fertility also influences both

*The author is Research Demographer at the Pakistan Institute of Development
Economics (PIDE), Islamabad. He acknowledges helpful suggestions and comments of
J. Gilbert Hardee, Nasra M. Shah and M. Afzal on an earlier draft. The author alone,
however, takes full responsibility for any errors or omissions.
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economic and social well-being. However, a discussion of this relationship is
beyond the scope of this paper.

In this paper an attempt has been made to translate a part of Freedman’s
taxonomy into a micro-level conceptual model to examine the relationship of
infant-child mortality and fertility. The causal arrows in Fig. 2 are not
claimed to be unidirectional; nor is the medel considered exhaustive. The
main argument in favour of such a taxonomy lies not in its exhaustiveness but
in the fact that even a rudimentary micro model will help in improving research
designs. ; Such models could lead to more specific researches resulting in a
better understanding of the dynamic relationship of infant-child mortality with
fertility, and also in a more effective allocation of limited public funds (resources)
that glc;vernments are spending for overcoming the problem of rapid population
growth. :

Only recently have attempts been made to establish a causal relationship-
between fertility and mortality. Historically, the proponents of the theory of
Demographic Transition generally assumed that the rapid growth of population
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was due primarily to the industrial revolution.? The current macro studies
point to the existence of a positive correlation between the decline of mortality
and the decline of fertility. . These studies, however, suffer from many short-
comings, particularly the lack of accounting for the compositional aspect of
the area under study and the problem of autocorrelation.
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- It was not until1964 that a study, focussed on both fertilityjand mortality
at the individual family level was conducted. Hassan [8], using data collected
in 1963 from a stratified sample of 2,695 women in Cairo (Egypt), concluded
that differentials -in fertility and contraceptive use within the Egyptian society
were not related to socie-ecomomic and cultural characteristics but were due,
mainly, to the differential use of modern medicine and sanitary practices resulting
in differential infant and child mortality.? Consequently, he predicted that as

1The theory of demographic transition recognizes the association between the decline
of mortality and its lag effect on fertility [2, 3, 12 and 17). The decline of fertility, however,
was explained as a consequence of economic development, industrialization and urbanization
[17], not as an effect of delcine in mortality. o . '
) *The main argument was that the couples with high socio-economic status have much
better access to modern medicine and sanitary conditions and thus experience very low levels
of infant-child mortality.
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these differences in the use of modern medicine disappear, fertility will become
positively related to socio-economic variables. His conclusions are very question-
able, chiefly because he did not allow for achieved parity as a control ‘variable.
If a woman with more births has a higher probability of infant-child loss, then
one would always expect a positive relationship betweén infant-child loss and fer-
tility both at the macro (i.e. societal) level and at the micro level. Furthermore, -
Hassan’s analysis does not adequately account for the likely interrelated and com-
bined effect of socio-economic/cultural factors and modern medical practice on _
both infant-child mortality and fertility, e.g., increased education is likely to have
a simultaneous affect on the utilization of modern medicine, reduction in the
probability of infant-child loss and fertility. Thus we must question Hassan’s
conclusion that differentials in socio-economic and cultural characteristics
have little effect on fertility except in the absence of differences in the use of
modern medicine. )

Knodel [12], using the late 19th century data from rural Bavaria, found
that infants born after short intervals were subject to considerably higher mor-
tality risks than infants born after longer intervals, provided the previous child
survived. He found inconclusive evidence regarding relationship between
infant mortality and the limitation of family size. - He further observed that the
relationship between infant mortality and birth intervals, independent of lacta-
tion, was negligible suggesting that the discontinuance of breast feeding follow-
ing an infant-child loss results in a loss of protection from the risk of further
pregnancy.? ~

Adlakha [1], using data on 803 married women in the city of Ankara
(Turkey) and a census of women in four villages near Ankara, found that a
“high infant mortality rate produces shortened intervals between births” and
that “this can’t be explained entirely be lactation differences and may be partly
due to parental motivation to replace the dead child,” a finding contrary to
Knodel’'s. Adlakha concluded that “women with the experience of infant .
mortality are characterized by less use of contraception, higher current fertility
and higher expected fertility.” He utilized a very crude control for the effect of
parity on infant mortality by using only deaths occurring among the first four
births. The observed average birth intervals for-the women in his sample who
experienced a loss of child and those who did not experience such a loss were
25 and 34 months, respectively.

Harrington [7], using three sets of data collected in Upper Volta, Niger
and Ghana, showed that the proportion of women having a subsequent preg-
nancy was greater at each parity if the previous child died before age.one
than if the child survived.

Rutstein [15] undertook a detailed study of the relationship between
infant-child mortality and fertility in Taiwan using sample survey data collected

- %An inter-live birth interval is the sum of the following sub-intervals:
1. Post-partum amenorrhea, an after-birth anovulatory period of variable length,
depending on lactation, which may include one or two anovulatory menstrual cycles
even in the absence of lactation. .
2. Waiting time for conception, a period when ovulation is resumed and most cycles
are ovulatory.
Pregnancy wastage, including both early and late fetal losses.
Gestation, a period of non-risk extending from conception to the termination of
pregnancy.

bl
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in 1967 and 1969. . This is one of the most elaborate and extensive studies
undertaken to date to analyse the relationship between fertility and mortality.
He discusses in substantial detail the previous studies and has attempted to
overcome some of the problems encountered in the analysis of data by Hassan,
Adlakha and others. A detailed discussion of his methodology and findings
is presented below. '

\ Using Multiple Classification Analysis (MCA), Rutstein concluded that
“couples with a child death or fear of child mortality tend to have more births
than other couples.” He further observed that sex of the child was not an -
important factor in replacement motivation, that the child mortality experience -
had a slight effect on the average birth interval, and that the experience of child
mortality delayed the initial use of contraception. Using a very crude index of
fear of child mortality (MCFI)* he found that the fear of child mortality resulted
in a slightly increased probability of having an additional birth at each parity
level (the largest increase being for couples with fewer births), and that the fear
of child mortality had little effect on the timing of first contraceptive use.

_ Although Rutstein’s index of fear of mortality is based on three questions,
only one question deals directly with the fear of mortality; the others deal with
the perception of family size norms, change in mortality and the possible impli-
cations thereof. Besides, his treatment of the fear index involves the dubious -
assumption that the index is constant over the total child-bearing period. As
a measure of fertility differential, he used “parity progression probabilities”—
the proportion of couples having at least (n+1) births out of the couples having
(n) births. One shortcoming of using these probabilities is that they do not
take into account the effect of age. If we agree that the probability of moving
from (n)th to (n-+1)th birth is dependent, in part, on the age of the mother at
the time of the (n)th birth, and if the probability of losing a child is positively
correlated with the age of the mother, then there is every possibility that a weak
gross relationship might disappear if mother’s age is used as a control variable.
Furthermore, the use of average closed birth intervalsS, without excluding the
last birth interval and not allowing for parity and age, may also give biased
findings. It has been observed that the inclusion of the last birth interval tends
to increase the average inter-live birth interval® and also that the average birth
interval also tends to increase with age and parity.

Though no systematic study of infant-child mortality has been under-
taken in Pakistan, Khan [11], using data from the National Impact Survey

. ‘¢The index was constructed using three questions—one closed and two open-ended,
asked of the husband during the 1969 survey. The closed question was “Generally speaking,
in the past, children often died and therefore it was a great advantage to have at least 3 or 4
sons. Do you think this is equally true today?” A response could be “equally true”, “less
true” or “uncertain.” The husband scored one if he answered “equally true’ and zero if he
answered “less true.” The uncertain responses were excluded from the analysis. The two
open-ended questions were (i) “Most people feel that a couple with five or more children has
a large family. In your view, ‘what are the main disadvantages of having such a large family ?”
and (if) “are there any important disadvantages to having only two children? What are they?”
The husband received one point on each question if he answered child mortality *“spontaneously.”
Of the couples, 66.3% scored zero (no fear) 26.2% scored one, 2.0% scored two and none
scored three.. - e : v :

. The intervals between marriage and first birth, as well as all subsequent inter-live birth
interval is called closed: birth interval. - - : ]

.. . #The-inclusion of last birth intervals has a truncation effect.  For details, see {16].



. £ . . . . coa sk F
[ R A TP LR SWAE SN
R B R e s

Alam: Infant-child Mortality 475

1968-69, has examined: the relationship, Basing his. analysxs on 2905 currently
marned women, Khan concludes that women reporting no infant-child loss,

on the average, have 2.5 births against 4.5 for those who had lost an infant-
child, compared to 6.9 for those who had two infant-child losses and 7.9 for
women with three infant-child losses. The same trend persists even after adjust-
ment is made for age of the mother. When controlled for fecundity by exclud-
ing those women who have attained an age of 25 years or more without a live
birth and a similar proportion of women under 25 years of age, the magnitude of
relationship is reduced but the relationship .nevertheless persists (Table 1).
One should not jump to any firm conclusion from this part of Khan’s analysis
as the probability of women with high parity experiencing a loss is hxgher than
of women having had few blrth&

One way of overcoming some of the problems is to undertake a pers-
pective analysis. Khan [11] has done so by observing women experiencing a
child loss and those with no experience of loss in a specified time, ie. from
marriage to 1960 and following them over the period 1962-68. The analysis
shows that fertility rates for those who had experienced no loss were generally
lower than for those who had experienced a loss (Table 2). The same trend
was observed when adjustment was made for age. From a further extension of
this analysis to those women who experienced a loss during 1960-63 and observ-
ing their fertility for the period 1965-68, Khan observes that the loss of a child
had a positive influence on subsequent fertlhty Using as a measure of fertility
the number of living children and living sons instead of the number of children
born alive, Khan concludes that among women with a small number of living

children or living sons there is a strong positive relationship between infant-
child mortality and subsequent fertility while among the group of women who
have many surviving children the relationship is relatively weak.

Carrying his analysis further by using the life table technique to calculate
the probability of moving from (n—1)th birth to (n)th birth (an index similar to
parity progression ratio), Khan found substantial differences in the time taken
to move to next parity in the two groups of women, with and without infant-
child loss. A higher probability of moving to the next birth in a shorter dura-
tion was found to be true in the cases of women who had experienced a loss.

While attemptmg to separate the biological and behavioural components
resulting in differential fertility, Khan reported a positive influence of infant-
child death on fertility, independent of biological influence. The data limita-
tions did not permlt anything but a very crude analysis.

In sum, many studies have demonstrated a positive relationship between
infant-child mortallty and subsequent fertility at the individual level. However,
the relative strength of the relationship varies: for countries with a h;gh level of
mortality (e.g., Pakistan, Egypt, Turkey, Ghana, Upper Volta and Niger) the
relationship 1s strong; while for Taiwan, a country with relatively low mortality,
the relationship is weak. One explanatlon of these differentials may lie in the fact
that in the demographic transition a point is reached where any further decline
in mortality does not have any significant impact on fertility. Also in countries
that have reached low levels of mortality, differential mortality among families
tends to disappear. - Furthermore, it is our contention that the introduction and
acceptance of modern contraceptive technology definitely changes the
dynamics of fertxhty behavxour ‘It provides couples with easier means to
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control fertility and thus encourages a shift toward higher level of rationality.
Thus, in such societies, the conventional methods used in the analysis of the -
relationship of infant-child mortality and fertility may not be applicable. The
couples may change their inter-live birth intervals without altering their achieved -
. fertility levels. We may not observe any difference in achieved fertility of women -
who have or have not experienced a child loss, not because they do not intend to
compensate for the loss, but because they are planning to make up the lossat a
later time. One way to overcome this problem is either to wait until the two
groups of women complete their reproductive life and then look at the differen-
tials or to undertake a retrospective and prospective study. The intention of
this criticism is not to minimize the usefulness of the types of studies discussed
earlier, but only to caution the reader regarding some of the pitfalls of such
studies.

The above discussion of a number of micro level studies points to the
following: : .

(@) Death of an infant/child may motivate parents to replace the loss. -
(b)) The replacement. effect may result in over-compensation in an
: effort to guard against future loss.
(c) The perception of parent(s) regarding the infant-child loss may -
have some effect on the desired number of children the parents -
may like to have. . .
(d) Infant-child loss results in discontinuation of breast feeding and
thus in the loss of protection against future pregnancy in cases where
effective contraception is not used. S ‘

All these findings lead one to conclude that infant-child mortality is a -
variable to be reckoned with in attempting to bring about a change-in fertility .
levels and that efforts to reduce the fertility levels without concurrent vigorous
efforts to improve health conditions may not achieve the desired goals. These -
findings, though derived in some cases from poorly designed studies, do point .
toward a positive relationship between fertility and infant-child : mortality; -
however, within a broader context of fertility determinants there is a need to
incorporate a wider range of micro and macro elements. Hence, the explanation -
of fertility involves different levels of analysis. The taxonomy presented in
Figure 2 is one way of conceptualizing the links between macro and micro .
analysis. Once this link is more clearly understood, it will be possible to
. incorporate this link in the' overall social organizational determinants such as
norms about family size etc. The present status of the research might be termed -
as being at the level of empirical generalization about the relationship between
miortality and fertility without adequately looking at the' overall dynamic
relationship between micro and macro levels. The suggested simple model is
. expected to provide other researchers with additional insights into such a
structure.

: Fertility (the .dependent variabl), whose variation generally is being
explained, is the focus of nearly all of the recent family planning oriented research.
All the factors which influence fertility—the biological, ‘socjal, psychological, .
.economic’and cultural—do so through a limited set of intervening variables. .
- Inthe suggested taxonomy the “intervening variables” are being used to classify .
' the sequence of relationships. This is dome with the objective of: calling
. attention to the fact that any change in fertility levels in response to -infant-

2.
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child loss can be brought about through various combinations  of ‘intervening
variables.” Finally, the role of environmental, socio-economic’ and cultural
factors cannot be denied. In consequence, what is suggested is a sort of
combination of micro and macro variables for studying the relationship
between fertility and infant-child mortality. I : ‘

The main emphasis of this paper has been on presenting a comprehensive
review of the available literature along with a suggested model for future
research. The model is a very tentative one and in no way is it ¢laimed to be
exhaustive. The purpose is to illustratein a succinct model the dynamic relations
ship between different behavioural, biological and cultural variables.

The positive relationship of infant-child mortality and fertility suggests
that the implication of mortality decline should be taken into account for a
planned demographic transition in Pakistan and other developing countries [5].
But before taking any further steps, it is imperative that more careful consi-
deration be given to the dynamics of the relationship relevant to each society.
Particularly the cost-effectiveness of the investment in mortality reduction and
likely effect on fertility reduction needs to be studied very carefully. Further-
more, many governments are thinking of providing some incentives, along with
the family planning services, to achieve the desired reduction in fertility [14].
Some such incentives are planned to provide parents with guarantees of security
in older age in case of child loss if they agree to have small families. Finally,
more substantive research both at the macro and micro levels on the relationship
between infant-child mortality and fertility should provide important and more
reliable information for use by family planning personnel and others involved
in motivating families to have fewer children. As mortality levels decline an
important component of education-communication programmes could be that
of interpreting for couples the changing probabilities that their children,
especially after reaching ages one to three, will survive to adulthood. B
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