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Abstract

The childspacing practices of postparttwn abstinence 
and lactation,

which are widespread in tropical Africa, prevent conception for prolonged

periods following birth. Demographers and policymakers have expressed the

concern that fertility will increase as these traditional child-spacing prac-

tices are abandoned with urbanization and modernization. In this paper the

fertility-enhancing effect of a shorter postpartum infecundable period is

quantified with an analytic model. It is demonstrated that a decline in the

duration of postpartum infencundability can lead to very substantial increases

in fertility in populations with child-spacing patterns typical of tropical

Africa and that a high prevalence in contraceptive use is required to offset

this rise in fertility. Policy conclusions that can be derived from this

analysis are briefly outlined in a concluding section.
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In tropical Africa the large majority of wome:r are not at risk of con-

ceiving for prolonged periods after they have given birth. This postpartum

infecundability results from the practice of lactation ajid postpartum absti-

nence from sexual relations. khile the prevalece and duration of lactation is

not very different from that in traditional societies in other parts of the

developing world, postpartum abstinence is practiced more widely and for much

longer durations than is usually found in areas outside sub-Saharan Africa.

Average durations of 3bstinence exceeding two years have been documiented in

several populations. The primary reason given by African women for abstinence

is their concern for the health of the child. A new pregnancy soon after a

child is born will interrupt lactation and remove the child's most important

source of nutrients. 'b assure an adequate period of lactation, sexuel rela-

tions are typically not resumed until le time the child is to be weaned. In

some societies, however, such as among the 'Pruba in Nigeria, abstinence lasts

significantly longer than lactation.

The existence of the custom of postpartum abstinence has been known to

anthropologists for decades, but it has only recently become a focus of inter-

est for demographers and policymakers. This interest is stimulated by a

concern with the demographic consequeaces (i.e., effects on fertility and

mortality) of a breakdown of the traditional postpartum taboos as societies or

parts thereof undergo modernization. The importence of the fertility-

inhlbiting effe-t of postpartum abstinence may be surm!'-d from the fact that

women typically abstain for one-third to one-half of their married reproductive

lifeimes. Any shortening of the abstinence period could lead to a substantial

increase in the levels of completed fertility which are already high (5-8

births per woman). Declines in the durations cf abstinence and lactation in

urban areas can explain why in some sub-Sah ran populations urban fertility is

higher than rural fertility, contrary o thL usually bserved negative
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relationship between urbanization and fertility. Althotuh less well docu-

mented for Africa, existing bic.edical and demograFhic studies suggest that a

shortening of lactation and abstinence periods could have significant dele-

terious consequences for the breastfed child and its mother. Early interrup-

tion of breastfeeding is especially problematic in Africa due to the low

nutritional quality of food available to the infant after weaning.

The primary purpose of this paper is to estimate the fertility-inhibiting

effect of postpartum infectuidability. A general analytic framework for study-

ing the relationship between fertility and its direct determinants-the inter-

mediate fertility variables--will be catlined first. This framework will then

be used to make quantitative estimates of the variations in the level of

marital fertility that result from changes in the duration of postpartum

infecundability, both ir, the presence and in the absence of contraception.

A Framework for the Analysis of the Intermediate Fertility Variables

The simple mathematical model used in this paper to study the "ertility

effects of childspacing practices has been described in detail elsewhere.
2

Only a stmimary of the model and the principal variables and concepts on which

it is based will be presented here.

The level of fertility in r, population is directly determined hy a

set of biological and behavioral factors called the intermediate fertil-

ity variables
3 or the proximate determinants of fertility. These factors

are, in turn, a function of socioeconomic, cultural and envirorinental variables

which are the indirect determinants of fertility:

Indirect determinants Direct determinants

Socioeconomic, Intermediate
cultural, , fertll y :> Fer tility

environmental variables

variables
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Our concern here is the quantification of the relationship between

the intermediate fertility variables and fertility. In this analysis the

following set of eight intermediate fertility variables grouped into three

categories will be used:

I. Exposure factors

1. Proportion of reproductive period spent in marriage*

II. Deliberate marital fertility control factors

2. Cbntraception

3. Induced abortion

III. Natural marital fertility factors

4. Postpartum infecundability

5. Frequency of intercourse

6. Sterility

7. Spontaneous intrauterine mortality

8. Luration of viability of ova and sperm

The meaning of categories I and II are self-evident. CAtegory III

requires explanation. As defined by Louis Henry, the term Onatural fertility"

applies to a population in which couples do not practice deliberate fertility

control dependent on thE number of children they have. 4 Practices that are

independent of parity are considered to be natural fertility factors. An

example would be the practice of postpartum abstinence to space births for the

benefit of the health of mother and child.

Variations in any of the eight proximate determinants cause changes in

feitility. On the individual level, women (couples) typically differ with

respect to all of these factors, and, as a result, there are wide variations in

the number of births per woman at the end of the reproductive years. an the

The term marriage is used here to refer to any stable sexual union.
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population level, however, it has been demonstrated that in most populations

only the first four intermediate fertility variables (i.e., proportion married,

contraception, induced abortion and postpartum infecundability) are of impor-

tance in the analysis of fertility changes or trends because the variations in

the population averages of the other factors are not large enough to have a

substantial impact on fertility differences.
5  This finding considerably

simplifies the quantitative model since half of the intermediate fertility

variables can be excluded for most applications.

A convenient approach to the analysis of f, rtility effects of the inter-

mediate fertility variables would be to consider each factor as an inhibitor of

fertility. Observed fertility is well below its theoretical maximum as a

result of celib:acy, the use of contraception and i:aduced abortion, the practice

of postpa'tum abstinence and lactation, the incidence of sterility and spon-

taneous intrauterine mortality, a moderate frequ--ncy of intercourse, and short

viable periods of ova and sperm. The magnitude of these fertility-inhibiting

effects is clearly demonstrated using a simple numerical example. If all

restrictions on fertility are abcent, women could bear a child app:oximately

once every ten months. Over a reproductive period of thirty years this would

imply a total of 36 children per woman even ignoring confinements resulting in

multiple births. No population has even come close to this theoretical level

of fertility. In fact, observed population averages are, with very few excep-

tions, between one and eight births per woman at age 50.

The fertility-inhibiting effects of the intermediate fertility variables

are estimated from the levels of fertility in the prosence and in tle absence

of the inhibition caused by each factor. Figure 1 illustrates the results of

this exercise. With the inhibiting effects of all intermediate fertility

variables present, a population's actual level of fertility is observed as

measured by the total fertility rate, TFR. (The total fertility rate and

4



Maximum biological 36 Fertility-inhibiting effect of:
fertility rate

Natural factors other than
postpartum infecundability

Total fecundity rate TF
Postpartum infecundability

Total natural marital TN /// 

fertility rate Contraception and Induced

Total marital fertility TM abortion

rate Celibacy

Total fertility rate TFR

0-

Figure 1: Diagram illustrating the relationships between the fertility-
inhibiting effects of intermediate fertility variables and
various measures of fertility (in number of births per, woman),
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other fertility rates discussed in this paper are expressed in births per woman

at the end of the reproduttive period.) If the fertility-inhibiting effect of

celibacy is removed, fertility will increase to a level 24, the total marital

fertility rate. If all practice of contraception and induced abortion is also

eliminated, fertility will rise further to a level TN, the total nat .ral

marital fertility rate. Removing, in addition, the practice of lactation and

postpartum abstinence further increases fertility to the total fecundity rate,

7F. The difference between 7F and the theoretical maximum fertility Eate of 36

is determined by the frequency of intercourse, the incidence of sterility and

intrauterine mortality, and the durations of the viable periods. While the

fertility rates TFR, '7M and TN vary widely among populations, the total fecund-

ity rates are virtually the same because the population averages of the last

four intermediate fertility variables show relatively little variation. In an

earlier study, an estimate of 15 3 was derived for the total fecindity rate,

with a standard error of approximately five percent.
6 This estimiate should

be acceptable in many populations, but adjustments are required in special

circumstances-for example, if diseases causing sterility are widespread or if

prolonged spousal separations are common.

The fertility impact of the four most important intermediate fertil-

ity variables, proportion married, contraception, induced abortion and post-

partum infecundability, are measured in the model by four indexes. The indexes

can only take values betwen 0 and 1. Mhen there is no fertility-inhibiting

effect of a given intermedia:e fertility variable, the corresponding inlex

equals one; if 'e fertility inhiblxtr.n in complete, the index equals zero.

The four ind,xes are defined as follows:

Cm = index oZ proportion married (equals I in the absence of

celibacy and 0 in the absence of marriage)

C = index of contraception (equals 1 in the absence of

contraception and 0 if all fecund women use 100 perc. .it
effective contraceptioi)

6



C = index of induced abortion (equals 1 in the absence of
induced abortion and 0 if all pregnancies are aborted)

Ci = index of postpartum Infecundability (equals 1 in the
absence of lactation a,:d postpartum abstinence and 0 if
tae duration of infecundability is infinite)

Each index or set of inlexes equals the proportionate reduction in fertility it

causes:
c-=T_ (1)
C TMR

C xC 2 (2)
cXa

c TN (3)

TF

The indexes can be estimated directly from measures of the intermediate

fertility variables with the following equations 7:

Cm jm(a) x g(a) (4)
E g(a)

Cc =1-1.18 x u x e (5)

C = TFR (6)
a TFR+0.4 x (l+u) x

C = 20 (7)
18.5+i

where

m(a) = age-specific proportions of women currently married

g(a) = age-specific marital fertility rateq

u = average proportion of married women currently using contra-
ception

e = average use-effectiveness of contraception *

This variable measures the reduction in the monthly probability of
conception. kbr a discussion of the concept of use-effectiveness see (15) and
(16).
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1A = total induced abortion rate (abortions per woman)

I = mean duration of postpartum infecundability (in months)

With the independent estimates of the indexes derived from these equa-

tions, estimates of the different fertility rates can be made, assuming that

TF = 15.3:

7N = 15.3 x Ci (8)

TM = 15.3 x Ci x Cc X Ca ()

= TNx CC X Ca

TFR3 =53 XCcXCaXc (10)

= TN x c i x Ca X Cm

= 114 x C=Txm

In summary, a typical application of the model outlined here involves

three steps: first, estimates of the variables m(a), g(a), u, e, TA and I aire

obtained (e.g., from survey data); second, the indexes Cm , Cc ' Ca and Ci

are estimated with the equations (4) to (7); and third, the fertility effect of

the indexes is assessed with the aid of equations (8), (9), and (10).

Application of the Analytic Framework to African Populations

The model for the relationship between the intermediate kertility vari-

ables and fertility summarized in the previous section will now be applied to

the Nigerian city of Ibadan which is one of very few places In Africa for which

data on intermediate fertility variables have been published. The levels of

intermediate fertility variables and fertility of Ibadan are within the range

of values believed to prevail in much of tropical Africa. 'b allow comparison

of this African population with other populations, the model is also applied to

the Hutterites (marriages 1921-1930), who show a very high observed fertility

level and the U.S. (1973) with a fertility level much below that of the city of

Ibadan.
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Table 1 presents data on the intermediate fertility variables required

for the calculation of the indexes. With equations (4), (5), (6) and (7),

the indexes of proportion married, contraception, induced abortion and post-

partum infecutdability are estimated from these data and the resLits presented

in the upper panel of Table 2. The values of the indexes in Table 2 give a

concise summary of the levels of intermediate fertility variables in the

three populations:

Index of proportion married, Cm:

- The highest level of proportion married is found in Ibadan, where
marriage is early and nearly universal. The proportion married
among the Hutterites is less than in Ibadan despite universal
marriage because of a higher age at first marriage. The high rate
of marital disruptions and a relatively late age at first marriage
are the major causes of the low value of this index in the U.S.

Index of contraception, Cc:

- With a prevalence of current contraceptive use near ten percent
among married women in Ibadan, the index C equals 0.9. The
virtual absence of contraception among the iutterites yields a
C of 1.0, while in the U.S., where contraceptive use is wide-
spread, Cc equals 0.31.

Index of induced abortion, Ca:

- In tha absence of significant use of induced abortion, this Index
equals 1.0 in Ibadan, as well as in the Hutterite population. In
the U.S., with a total abortion rate of 0.13, the index is reduced
to 0.95.

Index of postpartum Infecundability, Ci:

- This index is lowest in Ibadan City which has a mean duration of
postpartum infecundability of about twenty months. But in the
U.S., where this period is short (about thiree months), the index
equals 0.93.

From these indexes the total natural marital fertility rate TN, the

total marital feritility rate TM, and the total fertility rate TFR can be

calculated with equations (8), (9) and (10), under the assumption that the

total fecundity rate TF equals 15.3. The results are presented in the bottom

panel of Table 2:
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Table 1. Estimates of the intermediate fertility variables for Ibadan

City 1973 compared with estimates for the Hutterites (marriages

1921-1930) and the United States 1973

Estimates of intermediate Ibadan Hutterites United States

fertility variables 1973 1921-1930 1973

1) m(a), age specific
proportions married

15-19 0.39 0.05 0.26

20-24 0.88 0.66 0.54

25-29 0.98 0.92 0.77

30-34 0.97 0.96 0.80

35-39 0.95 1.00 0.82

40-44 0.94 1.00 0.81

45-49 0.84 1.03

2) g(a), age specific
marital fertility
rates1

15-19 N.A. l  300 150

20-24 550 199

25-29 502 140

30-34 447 66

35-39 406 25

40-44 222 6

45-49 61 -

3) u, proportion currently

using contraception 0.10 0 0.70

4) e, contraceptive effectiveness 0.852 0.92  0.3

5) TA, total induced abortion
rate 0 0 0.13

6) i, duration of postpartum
infecundability (months) 20 6 3

Sources: see notes 8, 9 and 10.

1Age specific marital fertility rates of the Hutterites were
used for the calculatijn of Cm ,

2Estimated by the av.hor. At low levels of contraceptive use the fertility

estimates are rather insensitive to errr,, in e.
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Table 2. Estimates of the Indexes of proportion married, contraception,
induced abortion and postpartum infecundability, and the total

natural marital fertility rate, the total marital fertility rate

and the total fertility rate for Ibadan City, 1973, compared

with estimates for the Hutterites (marriages 1921-1930) and

the United States 1973.

Ibadan Hutterites United States
1973 1921-1930 1973

A. Estimates of indexes

Index of proportion married, Cm 0.88 0.79 0.57

Index of contraception, Cc  0.90 1.0 0.22

Index of induced abortion, Ca 1.0 1.0 0.95

Index of postpartum infecunda-
bility, C1  0.52 0.82 0.93

B. Estimates of fertility rates

Total fecundity rate, TF 15.3 15.3 15.3

Total natural marital fertility rate,
TN = Ci x TF 8.0 12.5 14.2

Total marital fertility rate,
TM = Cc x Ca x TN 7.2 12.5 3.0

Total fertility rate,
TFR = Cm x TM 6.3 9.9 1.7

11



)btal natural marital fertility rate, TI:

In Ibadan, the long duration of postpartum abstinence produces a
large reduction in the natural fertility level, yielding a TN equal
to 8, but in the U.S., the total natural marital fertility rate Is
close to the fecmdity rate because the postpartum Infecundability
period is short.

Total marital fertility rate, TM:

The modest difference between TN and TM in Ibadan reflects the low
level of contraceptive use. In the U.S., however, TM is only a
fraction of the natural fertility rate due to the high prevalence
of contraception.

Total fertility rate, TFR:

The variations in the total fertility rate combine the impact of
all the intermediate fertility variables. The highest tertility is
found among the Hutterites, a group which does not practice contra-
ception and shows intermediate 3c. els of postpartum infectudability
P:d marriage. Ibadan's fertility is lower than that of the Hutter-
ites primarily because its period of postpartum infecundability is
much longer. Despite a short period of postpartun infecundability.
the TFR of the U.S. is lowest because of the powerful impact of
contraception.

The values of TN, TM and TFR given in Table 2 are estimates derived

from the model. These estimates can be compared with the following observc-d

rates: Hutterites, TM = 12.4 ad TFR = 9.8; Ibadan,9 TFR = a little over

6; and U.S., 10 TFR = 1.7. The close agreement between these observed rates

and the estimated fertility rates in Table 2 provide an indication of the

validity of the model.

The foregoing appl icatiens of the model are relatively simple; neverthe-
i

less, they require a moderate amount of calculations. In applications where a

slight loss of accuracy is accentable, most of these calculations can be

omitted by using Figure 2. This figure represents equations (4) to (10) in

graphic form. It allows the graphic estimation of the fertility rates TN, TM

-nd TFR if the values of the intermediate fertility variables or indexes are

known. The estimation procedure consists of tracing a pattern (one for each

population) through the four quadrants of the figure, starting in the upper

12



Total fecundity rate 3

20 15 10O

A Index of
s- ~, induced abortion

Duration of .,- 0.5 0.6 0.7 0.8
postpartum 3C
infecundability = -

6 44

12 X 0

18 10

24
30, , D

Prevalence of
,_contracept~ve use (u) =

0,8

5--.7

/F .6

.5

Index of .4
proportion 1.0 10-- J

married = 0.9
(a 4-1'

0.8 E..

0.7 0.6 0.5 0.4 0 G)

10 H 5 0 .0
Total fertility rate

Fiure 2. Graphic summary of the model for the interrelationships
between intermediate fertility variables and various
fertility rates. The case of Ibadan is illustrated with
the line A-B-C-D-E-F-G-H. (For further discussion see text.)
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left quadrant and ending in the lower left quadrant. T1b illustrate this proce-

dure, the case of Ibadan is traced with line A-B-C-D-E-F-G-H. The line begins

at point A, with the selection of a total fecundity rate (15.3 in this case).

From point A, a vertical line is drawn down until the graph is r.ached that

represents the observed duration of postpartum infecundabihity (i=20). From

this point B, a horizontal line is drawn to the right to the appropriate graph

in t.Ae upper right quadrant (poinit D), representing the level of the index of

induced abortion. The line B-D crosses the main vertical axis of the figure at

point C, which gives the estimated level of TN=8. The procedure is continued

with the vertical line D-E into the lower right quadrant. Point E is located

on the graph for u=0.1, the level of contraceptive use in badan. From point

E, the horizontal line to point G crosses the vertical axis of the figure

again, now at point F, yielding the estimate of 7M=7.2. Finally the vcrtical

line G-H produces an estimate of the total fertility rate, 6.3 in this case.

Although this graphic procedure allows quick estimation of the various fertil-

ity rates, it still requires the calculation of the indexes Cm and Ca, and

of C in case e is not equal to 0.85 (the values of u given in the lower

right quadrant apply only if e=0.85).

Fertility Impact of Chanes in Postpartum Infecundability

In this section, the role of variations in the duration of postpartum

infecundability will be analyzed further. lb simplify this task only the

effects on marital fertility will be studied sa that any confounding infl'

ences of changes in proportion married can be ily.ored. In addition, since

abortion is not considered an acceptable form of birth control 
in tropical

Africa, I I it will be assumed absent.

A decrease in the period of postpartum infecundability causes an in-

crease in marital fertility if no compensating changes in the other intermedi-

ate fertility variables (i.e., contraception) take place. Quantitative

14



estimates of this increase in marital fertility are easily obtairoed from the

index of postpartum infecundability because the index equals the proportionate

reduction in fertility that is the consequence of postpartum infecundability.

A shortening of the postpartum infecondability interval i results in an

increase in the index C, (as can be seen from equation 7), and a correspond-

ing rise in natural marital fertility. Assur:ng no variations in contraceptive

practice, any proportional changes in natural marital fertility lead to the

same proportional changes in marital fertility.

The exact magnitude of the change in marital fertility does not only

depend on the extent of the change in the period of postpartum infecund-

ability, but also on the absolute duration of this period, as is demonstrated

in Figure 3, which summarizes the relationships among these variables. The

number of months of decline in the postpartum infecundability interval is

plotted along the horizontal axis. The vertical axis gives the percent in-

crease in natural marital fertility resulting from this decline. (This per-

centage increase also applies to the marital fertility level and to the total

fertility rate if all other intermediate fertility variables remain constant.)

Four graphs are plotted, representing different durations of the postpartum

infecundability period before the decline. It is clear from the figure that

the increase in marital fertility is positively related to the magnitude of the

decline in the interval and is negatively related to the absolute duration of

i. Large increases in natural marital fertility ranging from about 30 to 50

percent can be obtained for a twelve-month reduction in the duration of post-

partum Infecundability. Table 3 contains the same information as Figure 3 and

allows direct estimation of marital fertility changes in specific populations

or subpopulations (with linear interpolation as needed). For example, in a

population in which the postpartum infecundability interval is eighteen months,

a decline of nine months would produce an increase in marital fertility of

approximately 32.7 percent according to Table 3.

15



Duration of postpartum

Percent increase 
infecundability before decrease

in natural 50. 12 18
marital fertility

40 
24

30

30

20

10

0 2 461 1'2
Nuner of months decrease in
duration of postpartum inifecundability

Figure 3. Estimated percent increase in natural marital fertility

following a decrease in the duration of postpartum
infecundability.
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Table 3. Estimated percent increase in natural marital fert'lity following adecrease in the duration of postpartum infecundabi~ity, by duration
of infecundability before the decrease

Decrease in duration Duration of postpartum infecundability
of ostpartum infecund- before decrease (in months)abi ity (in months) 12 18 24 30

3 10.8 8.9 7.4 6.8

6 24.4 19.7 16.3 14.3

9 41.8 32.7 26.8 22.8

12 52.4 48.9 39.3 33.0

.17



The validity of this last ?stimate can be put to a test with data from

Senegal. Figure ' presents the relationship between the duration of lactation

and the mean birth interval as observed in Senegal. 12 The strong fertility-

inhibiting effect of lactation is clearly present; the birth interval more than

doubles in length as the lactation period increases from 0 to 36 months.

Through extrapolation the mean birth interval in the absence of postpartum

infecundability is estimated at 17 months. 1 3 For each duration of lactation

the difference between this 17-month interval and the observed birth interval

gives an estimate of the duration of postpartum infecundability, thus allowing

the estimation of the fertility impact of changes in the duration of infecund-

ability. For example, when i=18 months, the mean birth interval equals

35 months (point B in Figure 4), while fo. i=9 months, the mean birth interval

is 26 months (point A in Figure 4), representing a 25.7 percent decline. With

an inverse relationship between the mean birth interval and fertility, this

25.7 percent decline yields a 34.6 percent increase in fertility which agrees

well with the 32.7 percent change in marital fertility calculated earlier (from

Table 3) for a nine-month decrease in i.

In the discussion up to this point the term postpartum infecundability has

been used in a general way to refer to the period after a birth when a woman is

not at risk of conceiving. Nc attempt has been or will be made here to separ-

ately analyze the determinants of postpartum infecundability (i.e., lactational

amenorrhea or abstinence). This issue has been addressed in a study by Adeg-

bola and Page 14 who divide the index Ci into two subindexes, one (Camen)

representing the fertility impact of lactational amenorrhea and the other

(Cabst) giving the impact of prolonged abstinence. They estimate the former

as 20/(18.5 + amen), where amen is the mean duration of amenorrhea, and the

latter as (18.5 + amen)/(18.5 + amen + abst) where abst is the mean number of

18



Mean birth
interval 5&
(months)

4

t Estimated postpartum
B infecundability

30' interval

20 .- " A

Estimated mean birth interval without
postpartum infecundability

10
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0 6 12 18 24 30 36

Duration of lactation (months)

Figure 4. Mean birth interval by duration of lactation as observed
in Senegal. (The dashed part of this graph gives the
mean birth interval by the age at death of infants.)

Source: See note 12.
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months by wh' -h abstinence exceeds amenorrhea. It then follows that Ci =

Camen X Cabst' This breakdown of the overall effect of postpartum

infecundability into its two determining componentE is particularly valuable in

tropical Africa where the period of abstinence in niny cases is substantially

longer than the amenorrhea interval.

A topic often studied in conjunction with changes in postpartum in-

fecundability is the impact of variations in infant mortality. The duration of

the interval i used in the above analyses is an average of all periods of

postpartum infecundability, including those in which the infant dies early.

Since an early infant death interrupts the period of abstinence or lactation, a

decrease in infant and early child mortality results in a lengthening of the

average interval i. This, in turn, decreases marital fertility. The exact

calculation of the impact of changes in infant mortality is difficult, but tne

following simple procedure yields a good approximation.

Define:

ie = mean duration of postpartum infecundability if the child

survives.

i d = mean duration of postpartum infecundability among women who

experience an infant death during the infecundable period.

d = proportion of all births that result in a death while the

mother is still infecundable.

In that case:

i = id x d + i e x (l-d) (11)

That is, the mean interval i is the weighted average of the intervals 'd and

ie. If we further define tihe shotteniog in the average postpartum infecund-

able interval due to infant and child mortality as S, then S = ie-i. Equa-

tion (11) can now be rewritten to yield:

S = d(i e -i d )  
(12)
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From this equation the impact of changes in infant and early child mortality

rate, d, are easily estimated. FoL example, if in a population, e=21 and

Id=6 , then S, the shortening of the postpartum Infecundable interval, equals

3 months if d=0.2. Cutting infant and early child mortality in half, i.e.,

changing d from 0.2 to 0. 1, reduces S from 3 to 1.5 months. In other words,

this large (50 percent) reduction in infant and child mortality lengthened the

average postpartum interval by only 15 months. Using Table 3, it can further

be estimated that this increase in i produces only about a 4 percent decrease

in marital fertility. From this and other examples with variable levels in the

range cbserved in tropical Africa, it can be concluded that large changes in

infant and early child mortality result in only rather small chang, s in marital

fertility (assuming that the only effect on fertility operates through the

truncation of I).

The Combined Impact of Contraception and Postpartum Infecundability

If variations in the prevalence of contraceptive use are introduced in

addition to the variations in the duration of postpartum infecundability

already studied, the analysis becomes somewhat more %omplex since there are now

two intermediate fertility variables that influence marital fertility (induced

abortion is again Ignored). The marital fertility level associated with

different combinations of these two intermediate fertility variables are

calculated with equation (9j. It is assumed that contraceptors and noncontra-

ceptors have the same mean duration of infecundability. The results are

presented in Table 4 and Figure 5 (solid lines). As expected, the total

marital fertility rate has a wide range and is negatively related to the

prevalence of contraceptive use and to the duration of postpartum Infecundabil-

ity. An increase in u from 0 to 0.50 reduces marital fertility by 50 percent

for all durations of infecundability, and a shortening of I from 24 to 3 months

doubles marital fertility independent of the level of contraceptive use.
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Table 4. Estimated total marital fertility rate
1 as a function of the duration of

postpartum infecundability and the prevalence of contraceptive use

Duration of Prevalence of contraceptive use
2

postpartum
infecundability u = 0.0 u = 0.1 u = 0.2 u = 0.3 u = 0.4 u = 0.5

(in months)

3 14.2 12.8 11.4 10.0 8.5 7.1

6 12.5 11.2 10.0 8.7 7.5 6.2

9 11.1 10.0 8,9 7.8 6.7 5.6

12 10.0 9.0 8.0 7.0 6.0 5.0

15 9.1 8.2 7.3 6.4 5.5 4.6

18 8.4 7.5 6.7 5.9 5.0 4.2

21 7.7 7.0 6.2 5.4 4.6 3.9

24 7.2 6.5 5.8 5.0 4.3 3.6

27 6.7 6.1 5.4 4.7 4.0 3.4

30 6.3 5.7 5.0 4.4 3.8 3.2

1Total fertility rates can be calculated from this table by multiplying the total marital

fertility rates by the index of proportion married.
2Contraceptive effectivepess is assumed to equal 0.85.
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Figure 5. Total marital fertility rate as a function of the duration of
postpartum infecundability anJ the prevalence of contraceptive
use, u. (For further discussion see text.)
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(Total fertility rates corresponding to the total marital fertility rates

presented in Table 4 can be c'. .ained through multiplying by the index of

proportion married, Cm.)

During the course of demographic transition, i population's marital

fertility declines. his decline is usually accompanied by large increases in

contraceptive use and a shortening of the postpartum infecundability interval.

In Figure 5, this transition is represented by a move from a point in the ,.-per

riaht corner to a point in the lower left corner. As an example, the transi-

tion from point A (TM=8.4, u=O, i=18) to point B will now be considered, with

emphasis on the processes in the early phase of the transition. In Figure 5,

four types of possible transition paths from A to B are plotted.

-Path a: The first part of this path follows the graph u=O,

because only the duration of postpartum infecundabil!ty

is assumed to change. The result is a bmporary increase

in marital fertility. Later in the transition, marital

fertility declines as contraceptive use increases.

-Path b: The initial phase of this transition is characterized

by a decline in postpartum infecundebility accompanied

by a compensatory rise in contraceptive use, resulting in

a constant marital fertility level during this period.

-Path c: The prevalence of contraception, the duration of postpar-

tum infecundability and the level of marital fertility

all change qradually throughout this transition.

-Path d: In this case, no change takes place initially in the

duration of postpartum infecundability, so that the

entire early decline in marital fertilty is attributable

to the increase in contraceptive use.

It is clear from these examples that not all demographic transitions

necessarily have a continuous decline in marital fertility. A temporary

increase in marital fertility early in the transition is possible if contiacep-

tive use does not increase rapidly Pnough to offcet the positive fertility

effect of a decline in the practices of lactation or postpartum abstinence.

The amount of contraceptive use reeded to compensate for a shortening of the

postpartum infecundability interval can be estimated from Table 4. Fbr exam-

ple, a population with pretransition levels of u=nO and i=18 would :ave a total
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marital rate of approximately 8.4 according to Table 4. If, in this popula-

tion, the duration of postpartum infecundability were shortened to 9 months,

25 percent all wom.in of reproductive age would have to be using contracep-

tion (u=0.25) to prevent a rise in marital fertility.

The preceding analysis indicates that postpartum infecundability, caused

by the traditional African childspacing practices of lactation and rostpartum

abstinence, is a powerful inhibitor of fertility. In trcpical Africa average

periods of postpartum infecundability ranging from two to two and a half years

are common. In a population wich an infecundablity interval of two years,

fertility can be expected to rise 40 percent if this period is reduced to one

year, and 75 percent if infecundability is reduced to a half year. It is

likely that in the coming decades the traditionally very long periods of

postpartum sexual abstinenrce and lactation will be shortened, especially in the

urban areas, as the process of westernization and modernization proceeds.

There is, as a consequern'e, the potential for substantial increases in marital

fertility hich can be reduced or eliminated orly by compensatory increa es in

contraceptive use (or induced abortion, a much less attractive alternative).

In a number of urban areas in Africa contraceptive use is indeed on the rise,

but fertility is still high and it is unclear (for lack of data) whether

fertility is being reduced. The calculations in the preceeding sections,

summarized in Table 4, show that large increases in the prevalence of contra-

ceptive use are required to counteract the fertility-enhancing potential of

decreasing postpartu infecundability. Fbr example, the prevalence of contra-

ceptive use would have to rise from 0 to nearly 30 percent just to prevent an

increase in marital fertility in a population in which the duration of .he

postpartum infecundability is snoLtened from two to one year.

If an increase in the rate of population growth (which may be already very

rapid) is not socially desirable and/or if earlier pattPrns of childspacing
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(as distinct from the means through which they were achieved) are not to be

abandoned because of potential deeterious effects on the health of mother and

child, two important policy implications follow from this discussion. First,

attempts should be made to discourage--prevent or delay-the abandonment of the

traditional child-spacing practices of lactation and postpartum sexual absti-

nence and, second, public policy should insure the rapid spread of knowledge

about and access to contraception, not only as a means to assure satisfaction

cf family limitation desires, but also as an alternative means for obtaining

the desired spacing between births. In fact, it is likely tha- ia many African

situations the latter rationale for the use of contraception is by far the most

important one, both on the societal and the individual level.

The preceding analysis also has clear implications for demographic re-

search in tropical Africa. Since the importance of postpartum infecundability

as a determinant of fertility can now be considered well established, future

fertility studies should include an analysis of the practices of postpartum

abstinence and lactation and their impact on fertility. Increased efforts

should be made to obtain more detailed information (e.g., from demographic

surveys) about the prevalence and duration of postpartum abstinence and lacta-

tion in different populations in tropical Africa.

26



NOTES

10. Adegbola, M. Page, and R, Lesthaeghe, "Breastfeeding and Postpartum

Abstinence in Metropolitan Lagos,0 paper presented at the annual meeting of the
Population Association of America, 1977.

23. Bongaarts, "A Framework for Analyzing the Proximate Determinants of
Fertility," Population and Development Review 4, no. 1:105-132.

3K. Davi. and J. Blake, "Social Structure and Fertility: An Analytic
Framework," Economic Development and Cultural Change 4, no. 4:211-235.

4L. Henry, "Some Data on Natural Fertility," Eugenics Quarterly 8,
no. 1:81-91.

See note 1.

6See note 1.

7See note I.

J. Eaton and A. Mayer, Man's Capacity to Reproduce: The Demography of a

Unique Population, Glencoe, Illinois: Free Press, 1954.

9J. Caldwell and P. Caldwell, "The Role of Marital Sexual Abstinence in
Determining Fertility: A Study of the Yoruba in Nigeria," Population Studies
31, no. 2:193-217.

10See note 1.
11T. Dow, "Breastfeeding, Abstinence and Family Planning Among the

Yoruba and Other Sub-Saharan Groups: Patterns and Policy Implications,"
unpublished manuscript.

12P. Cantrell and H. Leridon, "Breastfeeding, Mrtality in Childhood and

Fertility in a Rural Zone of Senegal," Population Studies 25, no. 3:505-533.

13See note 12.

140. Adegbola and H. Page, "Nuptiality and Fertility in Metropolitan

Lagos: Comments and Compensating Mechanisms," paper presented at the Seminar on
Nuptiality and Fertility, IUSSP, Brugges, 1979.

15H. Leridon, "Human Fertility", Chicago: University of Chicago

Press, 1977.
1 6C. Tietze, "Effectiveness of Contraceptive Methods," in E. Diczfelnsy

and U. Borell (eds.), Control of Humar Fertility, (Proceedings of the 15th
Nobel Symposium, Lidingo, Sweden, 19",'), New York: Wiley, 1971.

27



MJTER FOR POLICY STUDIES WORKING PAPERS ISSUED IN 1979

No.

39 Paul Demeny, -On the End of the Population

Ecplosion,* arch.

40 Bernard Berelson and Robert H. Havanan, "On

Allocating Resources for Fertility Reduction

in Developing Countries,' Parch.

41 Samuel S. Lieberman, *Prospects for Develop-

ment and Population Growth in Iran,' May.

42 John Bongaarts, *The Fertility Impact of

Traditional and Changing Childspacing Prac-

tices in Tropical Africa," may.



CENTER FOR POLICY STUDIES WORKING PAPERS ISSUED IN 1977 AND 1978

No. 1977

1 "Center for Policy Studies Program Statement 20 W. Brian Arthur and Geoffrey McNicoll,
1977." "An Analytical Survey of Population and

Development in Bangladesh," March.
2 Bernard Berelson, "Where Are We Going?:

An Outline," May. 21 Veena N. Thadani and Michael P. Todaro,
"Towards a Theory of Female Migration in

3 W. Parker Mauldin and Bernard Berelson, Developing Countries," May.
"Cross-Cultural Review of the Effective-
ness of Family Planning Programs," May. 22 W. Parker Mauldin and Bernard Berelson,

with a section by Zenas Sykes, "Conditions of
4 Paul Demeny, "Population Policy and the Fertility Decline in Developing Countries,

International Donor Community: A Perspective 1965-75," May.
on the Next Decade," May.

23 Dorothy L. Nortman, "India's New Birth
5 Michael P. Todaro, "Development Policy Rate Target: An Analysis," June.

and Population Growth: A Suggested Practical
Framework for Developing Country Planners," 24 Michael P. Todaro, "Current Issues in Economic
May. Development," August.

6 W. Brian Arthur and Geoffrey McNicoll, 25 Geoffrey McNicoll, "The Demography of Post-
"Samuelson, Population and Intergenerational Peasant Society," August.
Transfers," May.

26 Veena N. Thadani, "The Logic of Sentiment: The
7 John Bongaarts and Hernan Delgado, "Effects of Family and Social Change," September.

Nutritional Status on Fertility in Rural
Guatemala," June. 27 Michele Goldzleher Shedlin and Paula E.

Hollerbach, "Modern and Traditional Fertility
8 Tomas Frejka, "Future Population Growth," Regulation in a Mexican Community: Factors in

May. the Process of Decision Making," September.

9 W. Parker Mauldin, "World Population Situa- 28 Mead T. Cain, "The Household Life Cycle
tion: Problems and Prospects," July. and Economic Mobility in Rural Bangladesh,"

September.
10 John Bongaarts and Christopher Tietze,

"The Efficiency of 'Menstrual Regulation' as a 29 Christopher Tietze and Anrudh Jain, "Re-
Method of Fertility Control,o June. peat Abortion: A Model-Building Approach,"

October.
11 Moni Nag, Benjamin N.F. White and Robert

Creighton Peet, "An Anthropological Approach 30 W. Parker Mauldin, "Experience wV i Con-
to the Study of Economic Value of Children in traceptive Methods in Less Developed Coun-
Java and Nepal," June. tries," October.

12 John Bongaarts and Jane Menken, "Repro- 31 Bernard Berelson, "Programs and Prospects for
ductive Models in the Study of Nutrition- Fertility Reduction: What? $here?" November.
Fertility Interrelationships," July. 32 John Bongaarts and Robert Sendek, "The

13 Geoffrey McNicoll, "For and Against Large- Population Council Data Bank System: A
Scale Simulation Models in Population and User's Guide," November.
Development: Review of an Exchange," Septem-
ber. 33 Michael P. Todaro, "Internal Migration,

Urban Population Growth, and Unemployment in
14 W. Parker Mauldin, "The Role of Popula- Developing Naticns: Issues and Controversies,"

tion Research in Policy Formation and Imple- December.
mentation (A Preliminary Note)," September. 34 Bernard Berelson, "Romania's 1966 Anti-

15 Geoffrey McNicoll, "Population and Develop- Abortion Decree: The Demographic Experi-
ment: Outlines for a Structuralist Approach," ence of the First Decade," December.
October. 35 Geoffrey McNicoll, "Notes on Fertility

16 Bernard Berelson, "Ethnicity and Fertility: Policy Research," December.
What and So What?' December. 36 Moni Nag, "Economic Value and Costs of

1978 Children in Relation to Human Fertility,"
December.

17 "Center for Policy Studies Program Statement
1978." 37 Paul Demeny, "Country Reports on Population

and Development: Why, What, and Ho ,? A
18 John Bongaarts, "A Framework for Analyz- Selective Outline of Issues," December.

Ing the Proximate Determinants of Fertility,"January. 38 Paul Demeny, "Patterns of Population Growth
and Structural Change in the World Economy: A

19 Willard Cates, Jr. and rhristopher Tietze, North-South Perspective for the 1980s,"
"Standardized Mortality Hates Associated with December.
Legal Abortion: United States, 1972-1975,"
January.


