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ABSTRACT

In this paper, the potential effects of fertility change on maternal and child
mortality in sub-Saharan Africa are estimated. Three. aspects of both maternal and child
mortality are examined: the current level of mortality; relative risks assoclated with
family formation patterns; and exposure to risk factors.

Information on maternal mortality in sub-Saharan Africa is woefully sparse.
Nevertheless, there is enough information to make the following statements. Maternal
mortality in sub-Saharan Africa is still very high—probably well above 200 deaths per
100,000 live births in most areas. Using World Fertility Survey (WEFS) data on child-
bearing patterns and desires, and existing information on relative risk associated with
maternal age, we estimate that if women who say they want mo more children (and are not
using effective contraceptives) had no more children, from 5 to 18 percent of maternal
deaths in sub-Saharan Africa would be prevented (depending on the country).

While mortality rates among children younger than five have declined
substantially during the last several decades, they are still the highest in the world.
Published studies of WFS data, and our own analyses of WFS data tapes from Camercon, Ghana

and Kenya, show the following:

e Short birth intervals are associated with substantial excesses of mortality among
children bom either at the start or the end of such an interval. The excess in risk is
strongest and most codsistent during the first two years of life,

e The excess in deaths associated with short intervals is not explained by socio—
economic status (as indicated by maternal education), maternal age, or birth order. In
fact, birth interval is always a stronger predictor of death under age two than these
other factors. Furthermore, control for these factors and for survival of the older child
of the pair hardly reduced the relative risks of short interval.

@ Anumber of possible explanations of the hirth spacing effect were explored,
including concentration of short—interval births among disadvantaged groups, competition
for family resources among closely-spaced children, and maternal depletion. None of these
theories appears to explain the powerful amd persistent effect of birth spacing on child
survival.

If all children were preceded by a hirth interval of at least 24 months, infant
mortality rates in sub—Saharan Africa would be reduced by an estimated 522 percent.
Ionger intervals would produce even greater reductions.
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INTRODUCTIOR

The effects of family formation patterns on the health of
women and childfen have been explored in scores of studies
carried out over the last fifty years. 1In spite of differences
in timer place and methodology: strong patterns are apparent.
For women: several factors are associated with increased
morbidity and mortality during pregnancy: bearing children when
younger than 18 or older than 35; having four or more children.
For childrens unfavorable maternal ager, high birth order, and
short birth intervals have been associated with increased
morbidity and mortalityr and decreased physical growth aﬁd
intelligence test scores [Wrayr, 1971; Nortman, 1974; Maine:s
19811.

Since only a few of the early studiec of family formation
patterns and maternal/child health were done in developing
countries, it was recognized that better data from such countries
were needed. In 1970 the World Health Organizatica (WHO)
initiated an international collaborative study of family
formation patterns and infant health. The results obtained in
Colombiar Egypt:s Indiar Iran: Lebanon., Pakistanr. Philippines.
Syria aﬁd Turkeyr confirmed that unfavorable family formation
patterns have negative effects in developing as well as affluent
countries [Omran and Standleyr 1976, 19811].

In the last few years: the World Fertility Survey (WFS) has
provided researchers with an unprecedented wealth of information
on infant mortality. The advantages of WFS data are both in scope
and detail. In terms of scoper it has provided comparable data

from larger systematic samples in more than 40 developing




countriesrs including nine in SubSaharan Africa (SSA). In terms of
detailr it permits us to studyr'in ways never before possibles
the prevalence and relationship to child survival of such factors
as short birth intervals.

The health situation in Africa today is complex. On one
hand, using almost every available indicator of health status =--

crude death rates:, infant mortality rates, proportion of deaths

under 5, life expectancy at birth =-- health status in Africa is
the worst in the world. Indicators of socioeconomic and
environmental factors that affect health are consistent with
this. On the other hand, for at least the last several decades:
mortality rates (both crude and infant) have declined
substantially.

Gwatkin:s in a review of demographic change around the globe,
observed that although life expectancy in Africa has increased
rapidly since World War IIr the overall level in SubSaharan
Africa is still below 50 years [Gwatkin, 1981]. Furthermore, the

rate of increase in life expectancy is beginning to slow at an

appreciably lower level than in other regions. Gwatkin
speculates that the initial declines in mortality were due' to
relatively simple Western medical technology that became
available in the 1950ss such as antibiotics, immunizations and .
malaria control. Further decreases in mortalityr especially among
infants and young childrenr may require significant improvement
in the standard of living. This is happening extremely slowlyr if
at all, in much of SubSaharan Africa.

Mortality and fertility are related in dynamic and complex
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ways. In Africa, the decline in mortality has not been offset by
decreased fertility. Birth rates have declined minimally, if at
all [World Bankr 1984]1. The result, of course, is fapid
population growth -- three percent per year for the continent as
a whole [Kent, 19831]. |

In this paperr we will concentrate on oné particular aspeqt
of the relationship between mortality and fertility ~- the direct
or short-term effect of fertility on family health. "Direct" and
"short-term™ are relative terms. An example of a short-term
effect is the increased likelihood of maternal death with
increasing birth order. An c¢cxample of an indirect or long-term
effect might be that high birth order spurs population growth:
thereby increasing the load on the medical system and perhaps
lowering the quality of obstetric carer resulting in more
maternal deaths,

Before we proceed, several qualifications are necessary.
First: we will be dealing almost exclusively with the health of
women and young children because theser so far as we know: are
the family members whose health is directly affected by family
formation patterns. Secondlyr, we will often be discussing
survivalr rather than health per se. This is because even in
developed countries morbidity data are sparse. In Africar more
than any place else in the world, we must rely on mortality data
cince so many people have little or no contact with the modern

medical system, and special health surveys are rare.




MATERNAL HEALTH

Life expectancy can be considered the "bottom line" in
discussions of health. Téble 1 shows that life expectancy in
Africa as a whole is estimated to be 50 years -- 10-14 years less
than in other .arts of the Third World, 24 years less than in
North America [Rent, 1983]1. In most of SubSaharan Africa, life
expectancy is less than 50 years.

Pregnancy and childbirth are major determinants of women's
health. In developing countries; complications of pregnancy and
delivery make up about one-guarter of all deaths among women of
reproductive age [Chen, et al, 1974; Williawms, 1979; Fortney:
1982]. By comparison, in the United States: maternal deaths
comprise less than one percent of total deaths among women 15-49
(National Center for Health Statistics. 1984].

The second tier of Table 1 gives WHO rangeé for maternal
mortality rates (MMP). Again, the disadvantagz faced by African
women is clear. The minimum estimate for Africa is 160 deaths per
100,000 live births -- 10 times higher than the maximum in North
America [WHO., 1983]. Only in South Asia do rates approach those
in Africa.

The bottom tier of Table 1 shows the proportion of
deliveries attended by trained medical personnel [WHO, 1983].
This is far lower in Africa (28 percent) than in Asia or Latin
America (51 and 62 percents respectively). )

These data tell us something about the risks faced by women
giving birth in Africa. From an epidemiologic viewpoint, the
effect of fertility on the mortality among women can be measured

in several ways. One is the overall risk of maternal mortality.
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i.e.r the average risk of death associated with becoming pregnant
in a given country. A second measure is the relative risk
associated with pregnancy among various groups of women: e.g.r
maternal mortality among women of different ages. The public
health importance of relative risk depends, in part: on the
proportion of women in the population who fall into high risk
groups =-- i.e.r the level of exposure to risk. Using data on
risk and exposurer we can estimate the impact of family formation

patterns on maternal mortality.

The Overall Risk of Maternal Death

While the WFS has provided a tremendous amount of
information on child survival in Africa, very little has been
learned about maternal mortality in the past decade. What
information we do have comes from three sources: hospital
studiess official recordsr, and community surveys.

By far the most common form of information on maternal
mortality in Africa is the hospital series -- i1.e.r a report on
the number of deaths in a hospital compared to the nﬁmber of
deliveries there during a specified period of time. The major
problem with such reports is that we cannot identify the
population from which the patients are drawn, since most women in
Africa de%iver at home. In other words, we do not have
appropriate denominators with which to derive rates. Doubts about
the representativeness of hospital series data are substantiated
by the common complaint of clinicians in Africa -- that many of
the women who die under their care arrive in the hospital already

moribund [Bulloughr 1981; Aggarwal, 19801.




Despite these drawbacks: we need not disregard all hospital
data. Some researchers provide seéarate MMRs for women who
received prenatal care at the hospital ("booked" cases). The
advantage of information on booked cases is that women who come
for prenatal care can be considered to be a population within
which some deaths occur. This reduces the bixs that results from
a heavy concentration of complicated deliveries.

Of the dozens of African hospital studies examined, only
nine provide separate mortality rates for booked patients.* 1In
these, the MMR among booked women ranged from 59 to 530 deaths
per 100,000 deliveriess as Table 2 shows. The median MMR is 150.
We do not know the reasons for the variation, but it is likely
that patterns of "selection" into medical care are as important
as true difference h{the MMRs. For example, in countries where
most women have no prenatal carer it is likely that booked women
are more advantaged than average., While these data may still be
flawed, they are more meaningful than are statistics that include
unbooked patients as well. The MMR among unbooked patients is
often—i0—or—mere—times- that among booked cases in the same
facility [Akingba, 19771.

Another source of data is studies of official records. By
this we do not mean routine government reports of maternal
mortality (which are notorious for underreporting):, but special
studies of official records. Typicallyr in such studies the

numerator is derived from surveys of death records in as many

* Throughout this paperr all relevant studies that we could
find are includeé in text or tables.




sources as possible in a given arear and the denominator is
the estimated number of births in the area during the same period
of time. Four such studies were found, yielding MMRs of 103 to
172, with the median being 130.

A basic assumption in these special studies is that a large
majority of maternal deaths (unlike births) either take place in
health facilities Jr eventually come to the attention of the
medical personnel. This is a gquestionable assumption. For
example: one of the lower MMRs reported in Table 2 (103 deaths
per 100,000 births) is from a study of official records in Malawi
in 1977 [Bulloughr 1981]. 1In this studyr guestionnaires were
sent to hospitals and large maternity units, as well as any of
the 92 smaller maternity centers that had noted a maternal death
in its monthly reports. The reported deaths were divided by the
expected number of births in the region during the study period.
In this population, more than 60 percent of all births take place
at home. Howeverr. all but six of the 118 reported deaths took
place in medical facilities. Since a large proportion of maternal

deaths in developing countries are caused by hemorrhage and

eclampsia (which often lead to rapid death) it seems most
unlikely that so0 few women died before they reached medical.care.
Thus, underestimation of the MMR seems certain: but its magnitude
cannot be known. Suffice it to note that a study by the Centers
for Disease Control found that during 1974-1978, maternal deaths
in the United States were underreported by 20-30 percent [Smith:
et al, 1984]. Assuming no greater underreporting of deat;s in
Malawis éhe true death rate would be 124-134,

By far the best evidence on maternal deaths comes from




community studies,; but these are rare. The findings of recent
community studies in SubSaharan Africa are shown in Table 2. The
MMR ranges from 400 in Ghana to 700 in Senegal. (Another studyr
in rural South Africar produced a MMR of 550, but this was based
on a sample of only two deaths [Larsens 1983].) These figures
fall around the middle of the range of MMRs in Africa providedi by
the WHO: 160-1,100 (see Table 1l). For comparisonr a community
study in Egypt found a MMR of 190 [Fortney and Rodgers:, 19841].
Considering that the average life expectancy in Egypt is 56
years, compared to less than 50 years in SSA, this difference in
MMRs does not seem unreasonable [Kent, 1983].

What can we deduce from this relatively meager collection of
data? Most of the studies shown in Table 2 present conservative
estimates, avoiding the wildly inflated rates found in hopital
studies that include unbooked patients. Among the studies of
booked patients and official records, the median MMR is 138. The
recent community studies (the preferred source of data) produce a
range of 400-700 deaths per 100,000. It is credible that maternal
deaths in SubSaharan Africa are this common? Quite possibly:
considering that in 1920, when the life expectancy for women in
the United States was 55/ the MMR was a staggering 800 for the
total population, and even higher among minorities [New York:
19337.

When discussing the risks of childbearing to women's health,
it is necessary to consider the risks of avoiding pregnancy. Over

the two decades since oral contraceptives reached the marké%:




probably more information has been gathered on their effects than
on those of any other substance in human history. Hundreds of
studies have been done on IUDs and other methods as well. To Ehe
best of our knowledge: use of any one of these methods by women
in developed countries is far safer than pregnancy and
childbirthr with the exception of use of the pill by older women
who smoke [Oryr et al, 1980; Oryr 19841.

Not surprisingly, data from developing countries on the side
effects of modern methods of contraception are virtually
nonexistent, and the issues are complex. On one handrs it might be
that common health problems in poor countries interact with
contraceptives to produce side effects that are either not seen
or not common in industrialized countries. However:. this
possibility has not been substantiated. On the other hand, it may
be that use of effective contraception is even more beneficial to
women in poor countries whose health is more fragile to begin
with. There is some support for this view. For example:,
preliminary results of the Menoufia study found that "in spite
of less than optimal medical supervision:, the practice of
contraception in a developing country is safer than the
alternative," i.e.r pregnancy I[Fortney., 1982].

Finallyr the above remarks refer to the use of modern
methods of contraception. Women who resort to illicit abortion in
order to avoid having a child are at very high risk of serious
complications and death in most developing countries. Tens of
thousands of Third World women die from illegal abortions every
year [Rochat, 1980; Liskin, 1980]. While deaths from illicit

abortion are less common in SSA than in oﬁher parts of the world,




they are certainly not unknown ([(0Ojo and Savager 1974].

Furthermore,'clinicians in SSA report an increase in young women
suffering the effects of illegal abortions [Bkingbar 18771. Only
if birth planning is accomplished by safe methods do the health
benefits to women discussed below apply.

Relative Risks of Maternal Mortality

Maternal Ade

The overall risk of maternal death is largely determined by
factors that affect the standard of living, such as era (e.g.r
before or after the invention of antibiotics), country:
socioeconomic status and access to medical care. Unfortunately:
there is usually little an individual or family can do to change
these factors. There are a number of factors, however, that also
affect the risk of maternal mortality and arer to some extent,
under women's control: the age at which they give birth, and the
ﬁumber and spacing of births. It 1is these factors we will
consider under relative risks.

Numerous studies spanning continents and decades have shown
that adolescents and women 35 or oldef are much more likely than
are women in their 20s to die as a result of pregnancy [Nortman:
1974; Mainer, 1981]1. This relationship is not dependent on
socioeconomic status..In fact, in her landmark review and
analysis of - the literaturer, Nortman observed that the effect of
age on maternal mortality is stronger in countries that have low
rates of maternal deaths (e.g.r European countries) than in those
with high rates [Nortman, 1974].

Regardless of the level of maternal mortality, the effect of

10




age is impressive. Figure 1 shows the relative risk of maternal
death by age in Nortman's "high mortality" group of countries. In
this group of countries (as in the low- and medium-mortality
groups) women in their early 20s had the lowest rates of maternal
death. In Figure 1, women younger than 20 are half again as
likely to die of complications of pregnancy or childbirth as are
women aged 20-24. At age 25 the rate starts to rise again, until
women 40-44 have a MMR nearly five times that of women 20-24.

The shortcomings of African data on maternal mortality are
especially pronounced when one tries to specify rates for
subgroups: such as age groups. Consequentlyr most analyses of
this type use Asian and Latin American data. For exampler none of
the high mortality countries in Nortman's study were African. To
what extent: then, does age affect maternal mortality in Africa?

Figure 2 shows maternal mortality by age in Zaria Hospital
in Nigeria during 1976-1979 [Harrison and Ressiter, 1980]. These
data are drawn from a series of 22,000 deliveries among both
booked and unbooked patiénts -- as 1is usually the caser there
were not enough booked patients to derive MMRs for different age
groups. The excess of deaths among women in their early teens is
clear. Fifteen-year-olds had almost seven times the risk of
death of women aged 20-24. Women on either side of the "ideal"”
age group =-- those aged 17-19 or 25-29 -- had MMRs elevated by 30
percent. Among l6-year-olds and women 30 and older, the risk of
dying was 2.5 times that of women aged 20-24. (The available data
did not permit creation of more qonventional age groups.) These
data indicate that maternal mortality in Africa is affected by

age in much the same way as in other areas.
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Parity

For decades:s studies have consistently shown that maternal
mortality varies with parity as well as with maternal age. In
general, maternal mortality is slightly elevated among women
having their first birth, lowest among women having their second
or third child, and increases sharply thereafter [Nortman, 1974;
Maine, 1981]. As is the case with age and mortalityr this
relationship has been documented in a wide variety of settings:
and has held up as maternal mortality rates declined dramatically
during this century.

The relationship between parity and maternal mortality in
Africa is even less well documented than that between mortality
and age. Even sor the few fragments of information we do have
indicate that Africa is no different than the rest of the world
in this respect. Figure 3 shows the relative risk of maternal
death by parity in a hospital in Senegal during 1971-1975
[Correar, 1978]. As usualr the curve is J-shaped, although there
are several notable features. First, the relative fisk of death
among women having their first birth is higher than in some other
studies. This might be due to the young age at first birth in
Senegal. Secondlyr the relative risk is slightly higher among
women having their second birth than among those having their
third. This might be because approximately one-fifth of women
younger than 20 were having their second or later birth.

This brings up the issue of interaction between age and
parity as they affect maternal mortality. Of necessityr as women

have more children they are also getting oldef. Conseqguently:
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when one looks at either age or parity, some ¢of the -observed
effect is probably due to the other. There haver however: been
large studies in industrialized countries where the effects of
age were controlled while those of parity were examined [Nortmans
19741}, These showed that both age and parity influence maternal
mortality independently.
Birth Interval

Over the years, as evidence of an effect of birth spacing on
infant mortality.has accumulatedr, people have speculated about a
similar effect on maternal mortality. Having children very close
together must be hard on women, especially poor wcmen, the
reasoning goes. It was hypothesized that this strain on the
mother's body (named the "maternal depletion syndrome™ by
Jelliffe), might be one of the ways in which birth spacing
affects infant health [Jelliffe, 19661. As sensible as this
seemss no direct evidence of the maternal depletion syndrome has
been found, but there is indirect evidence. Nortman observed that
the optimal age for maternal survival increases with parity
[Nortmans 1974]. Since this cannot be either an age or a parity
gffect, it seems to be a spacing effect. Thus, while we can infer
that closely spaced births are harmful to weomen's health, the
effect is not nearly as strong as on infant and child health.
Exposure to Risk of Maternal Mortality

.The importance of the relative risks discussed above
depends: to a large extent, on the proportion of pregnancies that
carry high risk. For example, the high risk to matgrnal health
associated with giving birth after age 40 is of littie

consequence in the United States because it has become an
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uncommon event. In SubSaharan Africar on the other hand, women
generally marry early, have their first birth soon afterwards,
and continue to have children until they are in their late 30s or
early 40s. (There is, of courser considerable variation within
and among countries.)
Maternal Age

Table 3 shows the proportion of all births that are to women
in high-risk age groups in nine SubSaharan and two North African
countries. The proportion of total births that are to women 15-19
ranged from six percent in Tunisia to 23 percent in Cameroon.
There was less variation in births to older women: 8-15 percent
among those aged 35-39; 3-13 percent among women 40-49. The last
column of Table 3 shows the proportion of all births that take
place in unfavorable age groups. This is lowest in Benin (25
percent) and highest in Kenya (38 percent). In general. about
one~third of all births occured at ages when the woman is at
increased riszk of serious complications and death.
 Parity

Unless pregnancies are very widely spaced, continuing
childbearing into their late 30s and early 40s is a sign that
women are attaining very high parity. This is the case in Africa
where fertility is higher than in other parts of the world. The

the Total Fertility Rates (TFRs)* are 4.1 and 4.3 in Asia and

* The Total Fertility Rate (TFR) 1is a synthetic rate;

representing childbearing in an imaginary cohort. It is the
number of children an iverage woman would have during her
lifetime if she conformed to the age-specific fertility rates
. current at the time of the survey.
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Latin Americar respectively, compared to 6.5 in Africa [Kent:,
1983]1. Kenya has the highest TFR in the world -= 8.0.

Actually, the TFR (being a kind of faverage') doesn't
express what large families many African women have. As Table 4
shows, among women who haver for the most partr completed their
childbearing (i.e.r aged 45-49), at least one~third of women in
the African countries for which we have data have borne seven or
more children. In most of these countries, the proportion is more
than one-half. In some societies, family size in one's
grandparents' generation seems large when compared to current
standards. However, it is important to remember that the large
families cited above are not relics of the past. We have no
evidence that fertility rates are declining substantially in
these countries.

The Potential for Averting Maternal Deaths

A number of researchers have made estimates of the
proportions of maternal deaths that might be averted withva given
change in childbearing patterns [Nortman, 1974; Trussel and
Pebleyr 1984]. However, they either did not have or did not take
advantage of the kinds of information that the WFS provides. They
assumed that, for exampler, women 35 or older no longer gave
birth. But they did not take into account whether or not such
births were'wanted.

The WFS provides data on the number of women in each age
group who say they want no more children. Therefore, we can use
women's own fertility desires to estimate the proportion of

births that might be averted in the future through the use of
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contraception.* Although these data have shortcomings, using

women's stated desires definitely seems preferable to the
alternatives.

In additionr using WFS data we can determine the proportions
of women who want no more children that are already using
effective methods of contraception. If we didn't have this
informationr: we would be doublecounting =-- i.e.r counting among
the deaths that could be averted some that already are being
averted.

The proportion of women who say they want no more children
is much higher in North Africa (47-53 percent) than in SSA (4—i7
percent), as Table 5 shows. Table 5 also shows the proportion of
women who want no more children that were using an efficient
method of contraception at the time of the WFS survey. This
proportion is 4~17 percent in the seven SSA countries:; compared
to 46 percent in Egyptr and 48 percent in Tunisia.

Table 6 show estimates of the proportion of deaths that
could be prevented if all unwanted births were averted through
use of effective methods of contraception if women in all age
groups who say they want no more children (and are not currently
using an efficient method of contraception) realized their

desires and had no more births. (The methodology used 1is

* This is not to say that these data are necessarily
predictive. Some women who say they want no more children, and
are exposed to the risk of pregnancy, do not use effective
methods of contraception even when there is no apparent physical
or financial barrier to access. On the other hand, it is quite
likely that there are a good many women (perhaps especially in
Africa) who will not say to.a stranger that they want no more
children, even though that is the truth.
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presented in Appendix 1l.) In Egypts where half of currently
married, fecund women say they want no more childrenr the
reduction would be largest (28 percent), followed closely by
Tunisia (26 percent). In the six SSA countries for which we have
the necessary datar an estimated 5-18 percent of maternal deatihs
would be averted. While lower than in Egypt, these are still
substantial reductions: especially when one remembers how common
maternal deaths are in these countries.

Another way to conceptualize the reduction in maternal
deaths possible with the use of family planning is to focus on
the risk to an individual woman. While infant death is a one-time
rigks women face the risk of maternal death repeatedly.
Consequentlyr even if we ignore the increasing risk per pregnancy
with age and birth order, a woman's chances of dying are
multiplied by the number of births she has. Thus, reducing the
average completed family size Renya from eight to six children
would reduce the number of maternal deaths by at least one-

guarter.
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INFART AND CHILD EEALTH
The Overall Risk of Infant and Child Death .

In 1982, infant mortality in SSA ranged from 77 deaths per
1,000 1live births in Kenyar to 190 in Sierra Leone, with most
countries having rates between 100 and 140 [World Bank., 19841].
(See Table 7.) (These figures are estimates Sased on census and
survey data since vital registration in most African countries is
far from complete.) Child mortality rates (deaths at 1 to 5
years) ranged from 13 deaths per 1,000 children per year in
Renyar to 39 in Angolar with most countries having rates of 20 to
30. These rates mean that in many SSA countries. one-fifth to
one-qguarter of children die before their fifth birthday.

Although these rates are among the highest in the world.
they are considerably lower than they were two decades ago. As
Table 7 showsr in about half of the 32 SSA countries, infant
mortality declined by 20-30 percent during 1960-1982. Child
mortality declined by at least 40 percent in two=-thirds of the
countries shown.

—-*——~—-%rthefeughwdiséussion of the determinants of child mortality
is beyond the scope of this paper. As is the case with maternal
mortality, the national level of infant and child mortality
reflects many of the factdrs that comprise standard of 1living.

. The focus of this paper is risks associated with certain aspects
of family formation -- i.e.r birth interval, birth order, and
- maternal ager but it is important to remember that socioeconomic
status has a strong influence on mortality even when these

factors are controlled [Hobcraft, et al., 1984; McNamara, 19851.
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Relative Risks of Infant and Child Death
Birth Order and Materpnal Age

Traditionally, studies examining the relationship of birth
order to infant mortality have shown U-shaped or J-shaped curves.
That is, mortality is lowest among second and third children
[Nortman, 1974; Wrayr, 1971; Maine, 1981]1. The relationship
between infant/child mortality and family formation patterns in
SubSaharan Africa has been explored with WFS data for nine
countries [Rutstein, 1984]. The familiar pattern emerges, as
Figure 4 shows [Rutstein, 19841. In these countries, infant
mortality is generally lowest among second and third order
children, while seventh and higher order children generally have
the highest mortality rates. In Mauritania and Kenyar infants of
birth order 4-6 have the lowest rates of death. In the Sudan:
infant mortality appears to decline steadily with birth order --
a very unusual pattern. After the first year of life, birth order
has no consistent effect on mortality.

Figure 5 shows the relationship of maternal age to infant

mortality. The relationship is roughly what would be expected

from the findings of previous studies -- i.e.r mortality is
lowest among infants born to women in their 20s.

Until a few years agor birth order and maternal age were the
main family formation factors studied‘for effects on infant
wellbeing. A number of practical considerations contributed to
this, Information on birth order and maternal age is easier to
cellects often being available from birth cegéificates.

Furthermore, without computers, simultaneous examination of a

number of variables in large groups was exceedingly difficult.
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Now that computer analysis is standard, and the WFS provides
data from large and varied populationss that has changed. And, at
the moment, the trend seems to be to discount the importance of
birth order and age. The reason for this is that when, for
example, the effects of maternal education, and infants' sex.
birth order and interval are controlled, the effect of maternal
age on infant mortality is often reduced and, in some countries,
disappears [Hobcraft, et al, 1984]. Similarly, when educations
sexr, interval and maternal age are controlled, the effect of
birth order is diminished and inconsistent. In our analysis of
the WFS data from Cameroon, Ghana and Kenvar we found that
adjustment for birth interval tends to slightly increase the
effect of older maternal age and weaken that of high birth order.
(See Appendix Table 6.)

We believe that it is a mistake to discount maternal age and
birth order on the strength of such analyses. The reason for‘this
is that there is a difference between research conducted to
discover etiology and research done to shape policy and programs.
In this caser controlling for various other factors while
examining the effect of, for examples, birth order allows us to
search for the root "cause." Having done that, we can see that
there is no simple cause. What then? In reality, maternal age
and birth order are not separable. For exampler, it is unusual for
0ld women to be having‘their first child, especially in
developing countries. On the othar hand; to individual women or
the program personnel who have contact with them., age énd birth

order are still extremely useful markers, indicating the need for
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special counselling and care.

The same argument,; we believe can be made in terms of the
recent attention to the idea that completed family size, rather
than birth orders, is an important influence on infant mortality
[Grays, 1984]. Midwives, physicians and health educators, when
faced with an individual womanr have no way of knowing what her
completed family size will be (asr, indeed: she herself does not).
They can only know that she is 35 years old and has already given
birth to five children. If statistical analyses are to be helpful
to policymakers, it is imperative that the models from which
"findings" are derived are relevant to the programs where they
will be applied.

Length of Birth Interval

Scientific interest in birth spacing is recent compared to
interest in birth order and maternal age. Early studies that
included birth interval as a variable were canducted by the U.S. -
Children's Bureau in the 1920s: and there were a few other
studies over the following decades [Hughes,1923; Woodburyr 1925;
Eastman, 1944; Morris and Heady, 1955]. But it wasn't until the
1970s that a concerted effort was made to gather data on this
factor. Only in the last ten years did researchers begin to
discern that birth interval can be a more powerful influence on
infant mortality than either birth order or maternal age
[Swenson,s 1976, 1977]. The World Fertility Survey. by providing
quantities and kinds of data never before availabler has lead to

confirmation of this finding.
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Preceding Birth Interval

The WFS data confirm that a short birth interval adversely
affects both the.child born at the start of the interval and the
one born at its end. Figure 6 shows the relationship between
infant mortality in nine countries and the length of the
preceding birth interval. This relationship is expressed as the
relative risk of death among infants born at the end of a short
birth interval (less than 24 months). Infants born at the end of
a medium-length interval (24-47 months) serve as the baseline
group. The countries are placed in order of their overall infant
and child mortality levels. During the decade 5-~14 years before
the survey, in Senegal there were 271 deaths per 1,000 among
children younger than fiver compared to 129 in Ghana.

An increase in infant mortality is associated with short
birth interval in each of the nine countries. The relative risk
ranges from 1.30 in Senegal (i.e.r an excess of 30 percent) to
2.10 in Ghana: as Figure 6 shows.l Thus. amﬁng these African
countries there is a rough inverse relationship between the
excess in infant deaths and overall infant mortality. However, it
is not clear what meaning, if any, this observatibn may haver
since no such relationship was found in an analysis of WFS data

from 40 countries [Rutstein, 19841. Furthermore, and perhaps more

1 The wrs data tape for Nigeria is not yet generaly availabler
but Shea Rutstein kindly provided the results of some preliminary
analyses (personal communication, June 1985). These show that in
Nigeriar which contains one-fifth of the population of SubSaharan
Africa, short birth intervals carry substantial excess risk of
childhood mortality. Relative risk of infant mortality at inter-
vals less than 24 monthss compared with 24~47 months: was 1.6,
When the interval was longer than 47 months, the relative risk
fell to .7.
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important, while infant mortality has declined in all of these
countries in recent decades, the relative risk associated with
short intervals has not changed in any systematic way over the 30
years of birth histories covered by the WFS surveys.

Figure 6 also shows that being born at the end of a long
interval (48 or mére months) confers substanﬁially.more
protection against infant mortality than does being born at the
end of a medium interval in all nine countries.

Working with WFS data on births 0-15 years before the survey
in Cameroon, Ghana and Kenyar we broke down birth intervals into
finer categories. This analysis shows that infants with preceding
birth intervals of three years (36-47 months) have substantially
lower death rates than infants with preceding intervals of two
years (24-35 months). (See Figure 7.) Taken together, Figures 6
and 7 indicate no "threshold" in birth intervals above which risk
of death stabilizes. On the contraryr the beneficial effect of
lengthening birth interval is increméntal, at least up to six
years.

Figure 8 shows deaths among "toddlers" (children 12-23
months 0l1d) in the nine SSA countries. 1In Senegal, Mauritania
and Ivory Coastrs short preceding birth interval was not
associated with increased toddler mortality. In the other six
countriess toddlers born at the end of short intervals were 24-58
percént more likely to die than those born at the end of a medium
ihterval.

The meaning of the inconsistencies that appear among these
nine SSA countries is not clear. Three community studies of child

spacing in S5SA have not found evidence of excess mortality
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associated with short intervals [Cantrelle and Leridon, 1971;

Doyle et. al.r 1978; Boerma and van Vienen, 1984]. The different
study designs and absence of controls for potentially confounding
factors make comparison impossible, but these anomalous findings
strongly suggest the need for more community-level studies with
common methods and definitions of intervals and other variables.

The additional benefit of a long interval (48 or more
months) is more pronounced among toddlers than among infants. as
Figure 8 shows. In eight of the nine African countries. intervals
of at least four years were associated with the lowest mortality.
In a number of countries, mortality among toddlers born after
such long interwvals was about Lalf that among those born after a
medium interval; in Nigeriar it was about one~third (see footnote
p. 22).

As for deaths at 2 to 5 years: there is no consistent excess
of deaths among children born after short intervals (not shown).
Subseguent Birth Interval

The widespread and strong traditions of child spacing in
Africa generally haver as their stated purposer the survival and
development of the child already born -- i.e.» the first born of
the pair [Williams, 1938]. Becoming pregnant again before that
child is on its feet (literally and figuratively) 1is a reason
for shame in many parts of SSA [Lesthaegher, et al, 1981l1].
Premature weaning is obviously hazardous to children's health
[Cantrelle and Leridon, 1971]. After the birth of the second
child, the first may receive much less maternal attention, and is

commonly given into the care of an older child.




In spite of the recognition of these hazards in many
African cultures, there has been little information on the
effects of the subsequent interval on child health. Only WFS
data permit gquantification of the effects of birth spacing on
both children of a pair of adjacent siblings in many countries.

Using WFS data, Hobcraft et. al.r analyzed the effect of
subsequent birth interval on deaths from ages 1-5 in Lesotho:
Kenya, Sudan and Ghana [Hobcraft, et al, 1983]. The results are
shown in Figure 9, where the baseline group is children for whom
both the preceding and subsequent birth intervals were short
(Group A). These children are compared to children who had a
short preceding birth interval (B), or a short subsegquent
interval (C or D). This allows us to compare the relative
importance of preceding and subsequent intervals. (Note that the
WFS researchers made the cutofi point for "short" succeeding
intervals at less than 18 months for toddlers: and less than 30
months for children 2-5 years old. This may account for some of
the apparent differences shown in Figure 9.)

The first three columns of Figure 9 show that. for toddler
mortality, a short subsequent interval is more harmful than a
short preceding interval. This seems to confirm folk wisdom about
the importance of subsequent interval to the wellbeing of the
weanling. ?he relative risks for short preceding interval are
1.23-1.46, while those for short subsequent interval are 1.49-
2.72. We examined the WFS data for Cameroon:. Ghana and Kenya for
the effects on toddler mortality of 18«30 month intervals
compared to longer and found no elevation of risk. '

In a later analysisr, Hobcraft et al. analysed the risks of
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toddler death associated with very short subsequent birth
intervals - i.er less than 12 months [Bobcraft, et al, 1984].
Relative risks following such short intervals were extremely
high, even after the effects of birth order and maternal age and
education were controlled.

As for mortality in the second to the fifth year, Figure 9
shows weaker and more varied results, with relative risks of 1.01
to 1.48 associated with short preceding intervals, and of 0.95-
1.46 associated with short subsequent intervals. Furthermore.
when multivariate analysis was used to control the effects of
birth order, maternal age and education, the effects of
subsequent interval on mortality at 2 to 5 years disappeared in
most of these African countries [Hobcraft, et. al.r 1984].

To summarizer, it appears that in SubSaharan Africa, as in
other parts of the world, the longer the birth interval, the
greater are the c¢hild's chances of survival. This is true at
least for the first five years of life: although the effect
diminishes with age. Comparison of the effects of preceding and
subsequent intervals indicates that (at least among toddlers)
subsequent inéerval is the more powerful.

While there is considerable variation among countries in
relative risks associated with birth spacing, this variation does
not invalidate the general conclusions stated above. Further
research may produce some insight into the reasons for these

differences among countries.
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Possible Confounding Factors and Explanations

Ever since studies of the relationship between birth
interval and child mortality have been publisheé, questions about
its wvalidity have been raisedr. and theories about mechanisms of
action have been proposed. The wealth of new data and recent
studies allows us to address some of these issues.

In discussing the risks associated with short birth
interval, some investigators have raised the possibility that in
many cases the birth interval may be short begause the first
child of the pair died. Death of a young child may hasten the
next conception by interrupting lactation amenorrhea, postpartum
abstinence or use of contraceptives. It is likely that children
born in such circumstances =2re at higher risk because of
conditions particular to the family, either biblogical or
environmental.

We tested this hypothesis using the WFS data for Cameroon,
Ghana and Kenya. As expected, mortality rates are much higher for
siblings of non-survivorsr, and in the multivariate analysis the
death of an immediately adjacent sibling is a powerful predictor
of mortality. However, the relative risk of mortality associated.
with birth spacing is quite similar whether the older sibling
survives or dies.

The following table shows the relative risk of death
associated with a preceding interval less than 24 months, with and
without control for survival of the child born at the beginning
of the interval (at least until age two). Differences in relative
risk are apparent only during the first year of life, and they

are not large. When we adjust for the survival of the older child
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of the pair, the relative risk of death in the first month of

life is reduced from 3.5 to 3.0 in Cameroon. In the other

countries, differences due to this adjustment are smaller.

Relative risk of death associated with preceding birth interval
less than 2 years compared with 3-4 years: Unadjusted and
adjusted for survival of the older sibling of the pair.

-Age at Death Cameroon Ghana Kenya
1lst Month
Unadjusted 3.5 2.6 2.3
Adjusted 3.0 2.2 2.1
1-11 Months
Unadjusted 2.3 3.1 2.1
Adjusted 2.0 2.7 1.9
12-23 Months
Unadjusted 1.8 2.2 2.3
Adjusted 1.8 2.2 2.3
24-59 Months '
Unadjusted 1.3 1.0 1.4
Adjusted 1.3 1.0 1.4

Other féctors that might confound the relationship between
birth interval and mortality are maternal ager birth order and
socioeconomic status. The reason is that short-interval births
might be concentrated among high-risk women -- i.e,r pPOOr womens
women at either extreme of their reproductive years: and high
parity women. In this cases the apparent excess of deaths among
children with short birth intervals might be due to these other
factors.

As will be shown below in the section on "Exposure to Risk:"

concentration of short-interval births among disadvantaged women
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does not explain the association of birth interval and child
mértality. Secondly, by using logistic regression we can discern
the relative contribution of these various factors to mortality.
The effects of birth interval on mortality are clearly
independent of maternal education (an indicator of socioeconomic
status)r, maternal age and birth order. When these three factors
are introduced into a logistic regression: relative risks of

death are virtually unaffectedr as the following table. shows:

Felative risk of death associated with preceding birth intervals
less than 2 years compared to 3-4 years: Unadjusted and adjusted
for maternal education, maternal age and birth order.

Age at Death Cameroon Ghana Kenya
0-11 Months
Unadjusted 2.8 3.0 2.2
Adjusted 2.8 2.9 2.2
12-23 Months
Unadjusted 1.8 2.2 2.3
Adjusted 1.8 2.2 2.3
24-48 Months
Unadjusted 1.4 1.1 1.5
Adjusted 1.3 1.0 1.4

One popular theory about the reason for the birth spacing
effect (both in folk wisdom and among researchers) is that when
children in a family are born too close together, they compete
for the family's resources, such as £food and parental attention.
Despite the common-sense appeal of this theory, the WFS data
indicate that competition within the family is nct a major factor
iﬁ the birth spacing effect. First of all: it would seem that

families of higher socioeconomic status would be able to provide

29




enough food and care for several young children. But, as we have
seen, controlling for maternal education does not materially
change the relative risks of death associated with short birth
interval. Secondly: if the older child of a closely-spaced pair
dies in infancy: and the competition is thus ended:, the risk of
death for the younger child associated with short interval
should be reduced. Again, this is not the case.

Another theory about the hazards of short birth intervals is
that they are a characteristic of "high-risk" families, and that
this intra-familial risk (rather than short interval) is the real
reason for the apparent effect of birth spacing on child
survival. But the death of an older sibling seems a reasonable
marker for high-risk familiesr and yet the effects of birth
spacing are not appreciably greater in such families than in
those where the older sibling survived.

Finally: there is the "maternal depletion" theoryr in which
it is the physical strain on the mother exerted by closely-spaced

pregnancies that adversely affects the children. While this might

explaini-some of the effect on newborns, it is a less likely
explanation for risk to older children.

In truth, each of the theories discussed above may play a
part in the effect of birth spacing. However, even when taken
together:, they do not appear to account for the entire effect --
from birth through the first five years of lifer on both children
in the pair. Furthermore, the persistence of the birth spacing
effect after adjustment for maternal education, maternal age and

birth order: and across countries and decades, indicates that we
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have much to learn about its causes.
2zposure to Risk of Infant and Child Death
Birth Order and Materpnal Age

As was noted 1in the section on maternal mortality, very
large families (e.g.r seven or more children) are common in SSA.
Even in SSA, many women 3o not want such large families.

Births at unfavorably young and old ages are also common.
Among the women aged 20-34 at time of interview, 39 percent had
their first birth before they were 18 in Kenyar and 29 percent in
Ghana. As Table 3 has shown:, childbearing among women in their
40s is still relatively frequent in SSA.

Anthropological studies show that people in traditional
societies all over the world have long perceived the advantages
of long birth intervals. This was certainly the case in scores of
African societies: where prolonged postpartum sexual abstinence
and breastfeeding were the rule.

In a recent review of anthropologic data from SubSaharan

Africar 167 societies were reported to have traditions of

postpartum abstinence. (Schoenmaeckers: et al.r 1981) The
duration of abstinence varied, being less than 40 days in 17
percent of cultures, 40 days to one year in 28 percent:. and
longer than one year (often 2-3 years) in 55 percent. Generally.
the justifications for abstinence referred directly or indirectly
to child health. Often the duration was linked to developmental
landmarks for the child, i.e., abstinence was continued until the
child could walk or was completely weaned.

This review also indicated that patterns of postpartum
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abstinence are changing and, in fact, probably have been for
many years. The authors observed, for exampler that since Islam
imposes abstinence only during the first 40 days postpartum, this
standard has been adopted in a number of SubSaharan societies
where it was probably much longer in the past.

Urbanization and education of women beyond the primary level
will also probably shorten breastfeeding and postpartum
abstinence., Unless these traditional practices are replaced by
use of modern contraceptives, the result will be shorter birth
intervals. This expectation is based on experience in other
countries, and on differences that are now appearing between
urban and rural residents and among women of different
educational levels. In Nigeriar for exampler the ideal birth
interval in rural areas is three years, compared to two years in
urban areas [Acsadi and Johnson-Acsadi, 19841,

The Caldwells' work in Nigeria also produced evidence of
change [Caldwell and.Caldwelly 1981]. Women with no schooling
continued breastfeeding for an average of ;4 months and
abstinence for 30 months. Among women with at least secondary
schooling the average period of breastfeeding was 10 months and
that for abstinence was 11 months. The duration of abstinence
and lactation in the intermediate eduational levels was between
these two extremes.

These findings of shorter periods of lactation and
abstinence at higher educational levels are confirmed by WFS data
from Ghanar Kenyar Lesothor and Sudan. [Acsaéi and Johnson-

Acsadi, 19841]. Table 8 shows differences by educational level
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in duration of breastfeeding and postpartum abstinence. From the
lowest educational level to the highest:; mean duration of
breastfeeding declined by 5-7 months: while abstinence declined
by 0-4 months. (Note: Because these are national data, they do
not reflect regional and ethnic differences.)

Birth Interval

Table 9 shows the proportion of births preceded by intervals
of less than two years in 26 developing countries [Hobcraft, et
alr, 1983]1. The five African countries for which this informationA
is available fall into two distinct groups. Among the 26
countries, there are only four countries in which less than 20
percent‘of births follow short intervals. Three of these are
African -- Ghanar Lesotho, and Senegal. In Kenya and Sudan: on
the other hand, at least 35 percent of the births are preceded by
short intervals.

Given the importance to child survival of birth spacing, it
is of interest to know what groups of women are most likely to
have closely spaced births. Of perhaps even more interest is any
evidence of trends in birth spacing. With the WFS data for three
SSA countries -- Cameroon, Ghana and Kenya -~ we were able to
address these issues.

The declines in breastfeeding and postpartum abstinence in
SSA has been noted by a number of researchers. Such trends, it is
feared, may increase the frequency of short-interval births.
We were surprised to find that in these three countries short
birth intervals seem to be getting less common. rather than more
50. When the fertility histories reported by women are divided

into births that took place 10-14 years and (-5 years before the
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surveyr the proportion of births with short preceding intervals
decreased: from 34 to 29 percent in Cameroon; 25 to 20 percent in
Ghana; and 44 to 38 percent in Kenya. These declines were
apparent in each maternal age group. One possible explanation is
that, since infant deaths have become less common, lactation
amenorrhea is less often interrupted. This iss however, pure
conjecture. More research is needed on trends in birth spacing
and the reasons for such trends.

Examination of the WFS data clearly shows that women younger
than 20 are particularly likely to have short birth intervals. As
Figure 10 showsr in Ghana short birth intervals were almost twice
as common among adolescents as among older women. There is no
clear pattern in the relationship of birth spacing in these
countries to either maternal education or area of residence, as
Figures 11 and 12 show. |

Detailed local studies contribute to our understanding of
birth spacing patterns and trends in SSAr and some of the
evidence is hopeful. For exampler the Caldwells found that the
upper educational groﬁps in Nigeria have begun to substitute
modern contraceptives for postpartum abstinence. Data from Chana
on recent births indicate longer intervals among younger women
and among those with secondary education, and especially long
intervals among women in the largest urban centers. [Gaisie;
19841, This is probably evidence of effective use of
contraception. Differences were also gpparent in the age at
stopping reproduction. In Ghanar women with some education

stoppedr on the average, about one year before those with no
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education. Women in large wurban areas stopped having children

about two years earlier than did rural women.
The Potential for Averting Infant and Child Deaths

The information presented above allows us to estimate the
effect on infant mortality of various chgnges in fertility
patterns in Africa.

Using WFS country-specific data on the proportions of births
that follow short intervals, and on the risks associated with
such intervals: we estimate that if all preceding intervals less
than 24 months long were extended to 24-47 months: the proportion
of infant deaths averted would be 12 percent in Lesotho, 19
percent in the Sudan: 5 percent in Senegals 17 percent in Ghana;
22 percent in Cameroon:, and 20 percent in Kenya. (See Appendix 1
for methodology.) If intervals were extended to four or more
vearss the reductions would be even greater. A number of points
should be made about the above estimates. First of all: they
refer only to infant mortalityr whereas the WFS data clearly
indicate that the deleterious effects of short birth interval
persist for at least the first five years of life. Second: they
represent only the effects of the preceding birth interval:
whereas it seems that in the second year of 1life the subsequent
interval is more important. Third, in Africar. where women
generally bear children as long as they are abler extension of
‘birth intervals would undoubtedly result in a decline in fertil-
ity. This would, in turn, reduce the number of high-order births:
further reducing infant mortality. Unfortunatelyr, we have no way
of knowing how big this reduction would be. In short, there are a

number of ways in which our estimates of infant deaths prevented
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by improved birth spacing are probably too low.

The proportion of women who say they want no more children
is smaller in SSA than in other parts of the world. Even so,r if
such women had no more births, we estimate that there would be
smaller, but still substantial, reducticns in infant deaths: 8-11
percent in Ghanar Kenyar Lesotho and the Sudan. These estimates
are based on the proportion of women of various parities who say
they want no more childrenr, and on country-specific relative

risks of infant death by birth order.

DISCUSSION

The previous sections have delineated the risks to maternal
and child health posed by unfavorable family formation patterns
in SubSaharan Africa. In additionr, we have constructed rough
estimates of maternal and infant deaths which might be averted if
more favorable patterns were adopted. For exampler even though
the proportion of women who say they want no more children is
relatively small, if only these women had no more births. about
one-sixth of maternal deaths would be averted.

Improvement of birth spacing patterns, according to our
estimates, would dramatically reduce infant deaths. If all birth
intervals were at least two years longr we estimate that at least
12-20 percent of infant deaths in SubSaharan Africa would be
averted. This is a truly'remarkable prospect, and an attractive
one alsor given the favorable cultural backgéound for birth
spacing. The above estimate does not take into account the fact
that fertility would almost certqinly decline if birth spacing

were increasedr which would avert even more infant deaths.
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Discussions of health and population policy in developing
countries often get bogged down in aiguments about the
reciprocity of fertility and mortality. The ostensible object of.
these arguments is to establish priorities among various kinds of
programs. We believe that consideration of family planning as a
health intervention obviates most of these arguments. For
example, one such argument is that reducing mortality without
first reducing fertility will, in the long run, aggravate health
problems through uncontrolled population growth. This argument
simply does not apply to family planningr which reduces mortality
and fertility at the same time.

According to the available evidencer, there are few
initiatives that have the potential to decrease both fertility
and mortality. Increases in urbanization, income, education and
employment of‘women are all associated with reductions in infant
mortality. Studies in various parts of the world have associated
these same factors with declines in fertility., but (at least so
far) the data from Africa are conflicting. For example, while
urbanization is generally associated with smaller family sizer in
Africa it is also linked to the deterioration of traditional
birth spacing practices, resulting in shorter birth intervals. It
may be that this is a temporary effect. But even if this
transitional phase lasts only a generation, any rise in the
already high levels of fertility in Africa has serious
implications for health.

Thuss it is our opinion that whether the objective is prompt

improvement of family health or long-term balancing of fertility
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and mortality in order to bolster development efforts. an
essential component of development effor's in SubSaharan Africa
should be programs that: a) educate families about the health
risks associated with unfavorable reproductive patterns; and b)
provide them with access to modern methods of contraception so

that they can put into practice their knowledge and desires.
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Table 1. Indices of Women's Health.

Latin North
Index Africa Asia America America
Life Expectancy (years) .
50 60 64 74
Maternal Deaths per 100,000
Live Births (range)
160-1,100 7-1,000 16-458 7=-15
Deliveries Attended by
Trained Personnel (%) )
28 51 62 100

Sources: Kent, 1983; WHO, 1983.




Table 2. Maternal Mortality Rates* in SubSaharan Africar by
Country and Type of Study. .

MMR per 100,000

Country Period Births
Hospital
(Booked Patients)
Kenya 1977 280
Nigeria 1966-1972 225
1966~-1975 98
1970 159
1970~1971 530
1971-1972 g8
1970-1974 142
230
1976-1979 130
Zimbabwe 1976 59
Qfficial Record
Malawi 1977 103
Niger 1980 135
Nigeria 1961-19693 172
Uganda 1967 126
community
% Ethiopia 1981-1983 566
Ghana 1972 400
Senegal 1962-1982 700

* Rates are usually per 100,000 total births., rather than live
births. :

Sources: Hospital Series: Kenyar 1977 -- Aggarwal, 1980; Nigeriar
1966-1972 -- Akingbar 1977; Nigeriar, 1966-1975, Ayangade, 1981;
Nigeria, 1970 -~ Hartfield, 1980; Nigeriar 1970~1971, Waboso, 1973;
Nigeriar 1971-1972 -- Megafu, 1975; Nigeriar 1970-1974 -- Okoisor.,
1978; Nigeria, 1976-1979 -- Harrison and Rossiter, 1980; Zimbabwes
1976 -- Brown, 1981. Qfficial Records: Malawi, 1977 -- Bullough, 1981;
Niger, 1980 -~ Thuriaux and Lamotter 1984; Nigeriar 1961-1969 -~
Hartfield and Woodland, 1980; Uganda, 1967 -- Grech, Galea and
Trussell, 1969. Community Studies: Ethiopiar 1381-1983 -~ Kwast,

et al, 1985; Ghanar 1972 -- Department of Community Health, 1979;
Senegals 1962-1982 =-- Family Health International, 1983.




Table 3. Percent of All Births to Women in Various Age Groupsr WFS.

15-19 +
Country 15-19 20~-24 25-29 30-34 35-39 40-49 35-49
Benin 10 28 29 18 10 5 25
Camerocn 23 28 21 14 8 6 . 37
Egypt 14 31 27 16 9 3 26
Ghana 15 27 23 16 11 S 34
Ivory Coast 19 30 23 13 8 6 34
Kenya 10 21 22 18 15 13 38
Lesotho 14 30 23 16 10 7 31
Nigeria 18 25 25 18 8 6 33
Senegal 19 25 24 15 11 6 36
Sudan 11 24 32 16 11 5 27
Tunisia 6 29 17 13 9 28

Source: WFS First Country Reports




Table 4. Women Aged 45-49 Who Have Borne a Given
Number of Childrery WFS.

NMumber of Children

Country 7-8 9+ 7+
Cameroon + 17 20 37
Egypt * 25 33 58
Ghana * - 28 29 57
Ivory Coast + 20 37 57
Kenya + 26 47 73
Lesotho + 19 18 37
Sudan * 23 26 49
Tunisia + 26 34 60

* Percent of ever-married women. + Percent of all women.

Source: WFS First Country Reports




Table 5. Percent of Women Who Want No More Children, and Percent
of Those Who Want No More Currently Using an Efficient Method of
Contraceptions WFS.

Want No More Using Efficient
Country Children * Contraceptive +
Cameroon 10 6
Egypt 53 46
Ghana 12 17
Ivory Coast 4 4
Kenya 17 17
Lesotho 15 16
Nigeria 5 4
Sudan 17 16
Tunisia 47 48

* Currently married, fecund women

+ "Exposed" women who want no more children.

Source: WFS First Country Reports




Table 6. Estimateu Proportion of Maternal Deaths that Would be
Averted If Women 15-~49 Who Want No More Children Had No More *

Country %

Egypt 28
Ghana 15
Ivory Coast 5
KRenya 15
Lesotho 18
Nigeria 6
Sudan 18
Tunisia 26

* Corrected for women who are already using an efficient method
of contraception.

Note: See Appendix A for methodology.




Table 7. Estimated infant and child mortal;ty rates in 1982, and
percent decrease since 1960, SubSaharan Africa.

Region & Infant Mortality Child Mortality
Country Rate % Decrease Rate % Decrease
Western Africa

Benin 117 32 23 45
Ghana 86 35 15 44
Ivory Coast 119 29 23 42
Liberia 91 47 16 62
Mali 132 26 27 40
Mauritania 132 26 27 40
Niger 132 26 27 40
Nigeria 109 43 20 60
Senegal 155 13 34 24
Sierra Leone 190 39 50 30
Togo 122 39 25 54
Upper Volta 157 33 36 49

(Bourkina Fasso)

Middle Africa
Angola 165 24 39 38
Cameroon 92 31 16 43
Central African .

Republic 119 30 23 44
Chad 161 23 37 38
Congo 68 42 10 56

Zaire 106 29 20 38




Southern Africa .

Lesotho 94 29 23 42
Sudan 119 29 23 42
Eastern Africa

Burundi 123 14 24 22
Ethiopia 122 29 25 40
Kenya 77 31 13 38
Madagascar 116 34 23 49
Malawi 137 33 29 52
Mozambique 105 32 20 41
Rwanda 126 24 25 38
Somalia 184 14 47 23
Tanzania 98 32 18 45
Uganda 120 14 22 21
Zambia 105 36 20 47
Zimbabwe 83 17 14 26

Note: Infant mortality rate is deaths under one year of age per
1,000 live births. Child mortality is deaths at ages 2-5 per
1,000 children of these agesr per year.

Scurce: World Bank, 1984




Table 8. Mean duration (in months) of breastfeeding and
postpartum abstinence in last closed pregnancy interval, by
educational level, WFS.

Lesotho Sudan Kenya Ghana

Breastfeeding
No Schooling 21 17 14 16
Lower Primary 20 14 14 14
Upper Primary 20 11 12 13
Secondary or 15 na 9 9
Higher
Difference -6 -6 -5 -7
Abstinence
No Schooling 14 6 4 10
Lower Primary 14 5 4 7
Upper Primary 14 4 3 7
Secondary or 11 na 4 6
Higher
Difference -3 -2 0 -4

Source: Acsadi and Johnson-Acsadir 1984




Table 9. Percent of All Births Following an Interval of Less than
24 Months, WFS.

Region 16-19 20-24 25~29 30-34 35-39 40+
Africa Ghana Cameroon Renya
Lesotho Sudan
Senegal
Asia Korea Nepal 1Indonesia Bangladesh Malaysia Jordan
Pakistan Sri Lanka Philippines Syria
Thailand
Latin
America Haiti Ecuador Costa
Peru Rica
Colambia
Guyana
Jamaica
Mexico
Panama

Source: Hobcraft et. al., 1983; Cameroon WFS Tape




Relative Risk

Figure l. Maternmal Mortality, by Age,
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Relative Risk

Figure 2. Maternal Mortality, by Age, Zaria Hospital, Nigeria,
1976-1979
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Figure 3. Maternal Mortality, by Perity, Dakar, Senegal,
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Mortality Rate

Figure 4
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Figure 5 . Infant Mortality by Maternal Age, 9 Sub-Saharan Countries
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Figure 6. Infant Mortality by Preceding Birth Interval (in Months)
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Figure 7. Infant Mortality rates among children with preceding
birth intervals of less than 2 years: 2 years, and 3 years¥*
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Figure 8 .
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Figure 9. Relative Risk of Mortality by Preceding and
Subsequent Birth Interval, ages 1-2 and 2-5
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Figure 10. Percent of children with preceding birth intervals
less than 2 years longr by maternal age
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Pigure 11. Percent of childfen with preceding birth intervals of
less than 2 years, by maternal education
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Figure 12. Percent of children with preceding birth intervals of
less than 2 years: by area of residence

Cameroon Ghana
50 50
P 40 P 40
e 30 32 e
r 30 r 30 23 24
c o] 19
e 20 e 20
n n
t 10 t 10
0 0
Rural Urban Rural Small Large
Urban

Area of Residence
Area of Residence

Kenya

47 50

50
39

40
30
20

T30 QoY

10

Rural Small Large
Urban

Area of Residence

Source: WFS data tapes




References

G.T. Acsadi and G. Johnson-Acsadir Demand for Children and

Spacing in Sub-Sahara Africar Rev. text:s Unpubllshed, February
1984,

5.0. Ayangade, "Maternal Mortality in a Semi-Urban Nigerian
Community," Journal of the National Medical Association:
73(2):137-140, 1981.

V.P. Aggarwalr, "Obstetric Emergency Referrals to Kenyatta

National Hospital," The East African Medical Journal, 57(2):144-
149, February 1980.

J.B. Akingba, "Abortion, Maternity and other Health Problems in
Nigeria," Nigerian Medical Journalr 7(4):465-471, October 1977.

D.A. Ampofor "Causes of Maternal Death and Comments, Maternity
Hospital, Accra 1963-1967," HWest African Medical Journals
18(3):75-81, June 1969. '

W.Z. Billewicz and I.A. McGregor, "The Demography of Two West
African (Gambian) Villages, 1951-75," Journal of Biosoc¢ial
Sciencer 13(1):219-240, January 1981.

J.T. Boerma and H.A. van Viened, "Birth Interval, Mortality and
Growth of Children in a Rural Area in Kenyar" Journal of
Biosocial Sciencer 16(4):475-486, 1984.

I.McL. Brown, "Perspectives in Obstetric Care for Zimbabwe," The
Q&n&&l African Journal of Mediciner, 27(3):37-41, March 1981.

C.H.W. Bulloughs "Analysis of Maternal Deaths in the Central

Region of Malawi." The East African Medical Journalr 58(1):25-36/
January 1981.

J.C. Caldwell and P. Caldwell, "Cause and Sequence in the
Reduction of Postnatal Abstinence in Ibadan City, Nigeria,® ines
H.J. Page and R. Lesthaegher eds.r Child-Spacing in Tropical

Africa: Traditions and Changer Academic Press, Londonr, 1981, pp.
181-199.

P. Caldwell and J.C. Caldwell, "The Function of Child-Spacing in
Traditional Societies and the Direction of Change:" in, H.J. Page
and R. Lesthaeghe, eds.r Child-Spagcing in Tropical
Traditions and Change. Academic Press., London, 1981, pp. 73-92.

Cameroon. Ministere de L'Economie et du Plan, Direction de la
Statistique et de la Comptabilite Nationale, Enguete Nationale
sur la Fecondite du Cameroun 1978, Rapport Principal, Volume II-

I:. Tableaux Statistigquesr (World Fertility Survey)r, Yaounde:s
Cameroon, April 1983.




Cameroon. Ministere de L'Economie et du Plan, Direction de la
Statistique et de la Comptabilite Nationale, Enquete Nationale
sur la Fecondite du Cameroun 1978, Rapport Principal, Volume II-
2, Tableaux Statistigues, (World Fertility Survey), Yaounde.
Cameroonr April 1983.:

P. Cantrelle and H. Leridonr, "Breastfeedingr Mortality in
Childhood and Fertility in a Rural Zone of Senegal," Population
Studies, 25(3):505-533, 1971.

L.C. Chen, M.C. Gesche: S. Ahmed: A.I. Chowdhury and W.,H. Mosley~
"Maternal Mortality in Rural Bangladesh," Studies in Family
Planning, 5(11):334-341, 1974,

P. Correa, F. Diadhiou., J. Lauroy. M.D. Bah et F.A. Adanlete:
"Mortalite maternelle au cours de la parturition a la clinique
gynecologique et obstetrlcale de Dakar.," Bullg;;n De La Socjiete
Medicale D'Afrique Noire De Langue Francaiser 23(3):262-269/
1978.

Department of Community Health, University of Ghana Medical
School and UCLA School of Public Health, Division of Population:s
Family and International Health, University of Californias
"Health Status at Baseline," in The Danfa Comprehensive Rural
Wmmmwm Final Report. Accrar
1979, pp. (5-9)-(5-12).

P. Doyle, D. Morley, M. Woodland and J. Cole, "Birth Intervals,
Survival and Growth in a Nigerian Villager "Journal of Biosocial
Sciencer, 10(8):81-94, 1978.

N.J. Eastman: "The Effect of the Interval Between Births on
Maternal and Fetal Outlook," American Jourpnal of Obstetrics and
Gvnecologyv, 47(4):445-465, 1944.

Egypt. Central Agency for Public Mobilisation and Statistics. The

Egyptian Fertility Survey 1980, Volume II, Fertility and Family
Planningr (World Fertility Survey). Cairor, 1983.

Egypt. Central Agency for Public Mobilisation and Statistics. The

Egyptian Fertility Survey 1980, Volume III. Socio-Ecopnomic
Differentials and Comparative Data from Husbands and Hives.
(World Fertility Survey), Cairor, 1983.

Egypt. Central Agency for Public Mobilisation and Statistics. The
Egyptian

Fertility Survey 1980, Volume IV, Statistical Tables:
(World Fertility Survey). Cairor. 1983.

Family Health International, "Study of Maternal Mortality in
Senegal Plannedr"™ Network., 5(1):2, 1983.

J.A. Fortney and S.M. Rogers, personal communication, October
1984.




J.A. Fortneyr, S. Salehr S. Gadalla and S.M. Rogers, "Causes of
Death to Women of Reproductive Age in Egypt:" paper presented at
the annual meeting of the Population Association of America:
Pittsburgh, April 14-16, 1983,

S.K. Gaisier, "The Proximate Determinants of Fertility in Ghana."
WFS Scientific Report No. 53r International Statistical
Institute, Voorburgr, Netherlands, March 1984,

Ghana. Central Bureau of Statistics, Ghana Fertilityv Survey 1979-

1980, Volumg Ir. Background, Methodology and Findings. Eirst
Report, (World Fertility Survey)r Accrar Ghanar 1983.

Ghana. Central Bureau of Statistics, Ghana Fertility Survey 1979-
1980, Volume II., Statistical Tables, First Report, (World
Fertility Survey)r Accra, Ghana. 1983.

R.H. Grayr "Maternal Reproduction and Child Survival." American
Journal of Public¢ Health, 74(10):1080-1081, 1984.

E.S. Grech: J. Galea and R.R. Trussell, "Maternal Mortality in

Ugandar" Interpational Journal of Gynaecology and Obstetricses
7(6):263~-278, December 19609,

E.8. Grechr "Obstetric Deaths in Lusakar." Medical Journal of
Zambiar 12(2):45-53, April-May 1978.

D.R. Gwatkins "Signs of Change in Developing-Country Mortality
Trends: The End of an Era ?" Development Paper 30, Overseas
Development Council, Washington, D.C.r February 1981.

K.A. Harrison and C.E. Rossiter, "Zaria Maternity Survey 1976-79.
ViIi. Maternal Mortality," Unpublished, [1980].

V.J. Hartfield, "Maternal Mortallty in Nigeria Compared with
Earlier International Experience:"™ JInternational Journal of
Gynaecology and Obstetrijcs, 18(1):70-75, 1980.

V.J. Hartfield and M. Woodland, "Prevention of Maternal Death in
a Nigerian Village." International Journal of Gynaecology and
Obstetricss 18:150-152, 1980.

C. Haubrs D.W. Heisler and M.A. Condron, World's Women Data Sheet,
Population Reference Bureau (in collaboration with UNICEF)-
Washington, D.C., April 1980.

M.U. Hickey and J.M. RKasonde, "Maternal Mortality at University
Teaching BHospital, Lusaka," Medical Journal of Zambiar 11(3):74-
78y June-July 1977.

J. Hobcraft, J.W. McDonald and S.0. Rutstein, "Child-Spacing
Effects on Infant and Early Child Mortality," Population Indexr
49(4):585-618, Winter 1983.




J. Hobcraftr, J.W. McDonald and S.0. Rutsteins ®"Demographic
Determinants of Infant and Early Childhood Mortality: A
Comparative Analysiss" World Fertility Survey Technical Report
2370, June 1984.

E. Hughesr Interval Between Births: U.S. Children's Bureau:
No. 112' Washington' D.C-’ 1923.

Ivory Coast. Ministere de L'Economie et des Finances: Direction
de la Statistiquer Enqguete Ivoirjenne sur la Fecondite 1980-81,
Rapport Principal, Volume I, Apalyse des Principaux Resultatss
Abidjans 1984.

Ivory Coast. Ministere de L'Economie et des Finances, Direction
de la Statistiquer, Enguete Ivoirienne sur la Fecondite

1980-81,
Rapport Principal, Volume II, Tableaux Statistiguesr Abidjans
1984.

D. B. Jelliffe, Assessment of the Nutritjonal Status of the
Community (With Special Reference to Field Surveys in Developing
Countries)s, World Health Organization: Genevar 1966.

M.M. Rent, 1983 World Population Data Sheeit, Population Reference
Bureau, Washington, D.C., April 1983.

Kenya. Central Bureau of Statistics, Kenya Fertility Survey 1977-

1978, Volume 1, First Report, (World Fertility Survey)r, Nairobi
Kenyar February, 1980.

Kenva. Central Bureau of Statistics, Kenva Fertility Survev 1977-
1978, Volume 2, First Reportr, (World Fertility Survey)r, Nairobir
Renyar February. 1980.

B.E. Kwastrs W. Kidare-Mariam, E.M. Saed, and F.G.R. Fowkesr
"Epidemiology of Maternal Mortality in Addis Ababa: A Community-
Based Study." Ethiopian Medical Jourpal, 23(1):7-16, Jan. 1985.

W.H. Lamb, C.M. Lamb, F.A. Foord, R.G. Whitehead, "Changes in.
Maternal and Child Mortality Rates in Three Isolated Gambian
Villages Over Ten Years." The Lancetr, October 20, 1984.

J.V. Larsens C.L. Msaner., M.C. Monkhe, "The Fate 0f Women Who

Deliver at Home in Rural Rwazulu:" South African Medical Journal-
63(2):543~-545, April 1983.

Lesotho. Central Bureau of Statisticsr, Lesotho Fertility Survey
1977, Volume I: First Reporf, (World Fertility Survey)r, Maserur
Lesotho, 1981.

Lesotho. Central Bureau of Statistics, Lesotho Fertility Survew

1977, Volume IIr First Report, (World Fertility Survey)r. Maseru,
Lesotho, 1981.




R. Lesthaeghes P.0. Ohadike and H.J. Page. "Child-Spacing angd
Fertility in Sub-~Saharan Africa: An Overview of Issues." inr H.J.

Page and R. Lesthaeghe, eds.r Child—-Spacing in Tropical Africa:
Tradtions and Change, Academic Press, London, 1981, pp. 73-92.

L. Liskin, "Complications of Abortion in Developing Countries:"

Population Reportsr Series Fr, No. 7, 1980.

D. Mainer, Family Plannipg: Its Impact on the Health of Women and
Childrenr, Columbia Universityr, Center for Population and Family

Health, New York, 1981.

R. McNamarar Birth Intervals and Mortality in Infancy and
Childhood: A Study of Relative Risk in Indonegia and Mexicor

Doctoral Dissertation, Columbia Universityr New York. 1985.

U. Megafur "Causes of Maternal Deaths at the University of
Nigeria Teaching Hospital Enugu 1971-1972,%" The West African
Medical Journal, April, 1975.

J.N. Morris and J.A. Headyr "Social and Biological Factors in
Infant Mortalityr V., Mortality in Relation to Father's
Occupation, Lancet, 1:554-560, 1955.

National Center for Health Statistics, Vital Statistics of the

United States, 1979, Vol. II. Mortalityr, Part A, Public Health
Servicer Washington, D.C., 1984, pp. 242, 243, 284.

New York Academy of Mediciner Committee on Public Health
Relations, "Maternal Mortality in New York City: A Study of all
"Puerperal Deaths 1930-1932," Commonwealth Fund. New York, 1933,

ppo 4"'5 °

Nigeria. National Population Bureau, Nigeria

Fertility Survey
1981/82, Principal Report., Volume II. Statistical Tables, (World
Fertility Survey), Lagos, 1984,

D. Nortmans, "Parental Age as a Factor in Pregnancy Outcome and

Child Development " Reports on Population/Family Planning, No.
16, The Population Council, New York, August 1974.

O0.A. 0jo and V.Y. Savage: "A Ten~Year Review of Maternal
Mortality Rates in the University College Hospital: Ibadan:
Nigeria," American Journal of Obstetfrics and Gynaecology-
118(4):517-522, February 15, 1974.

A.T. Okoisor, "Maternal Mortality in the Lagos University
Teaching Hospital: A 5-Year Survey-1970-1974." Nigerian Medical
Journalr, 8(4):349-354, July 1978.

A.R., Omran and C.C. Standley, eds.. Family Formation Patterns and
Health: An Ln&gxnanlgnai Collaborative Study in India, Irane

Lebanon: Philippines: and Turkeys World Health Organlzatlon,
Geneva., 1976.




A.,R. Omran and C.C. Standley. eds., Family Formation Patterns anc
Health: Further Studieg, World Health Organization, Genevar, 1981.

H.W. Oryr J.D. Forrest and R. Lincoln, Making Choices:

Evaluating
the Health Risks and Bepefits of Birth Control Methods, Alan
Guttmacher Institute, New York., 1983.

H.W. Oryr, A. Rosenfield and L.C. Landman, "The Pill at 20: An

Assessments International Family Planning Perspectives, 6(4):125-
130, 1980.

R.W. Rochetr D. Kramer, P. Senanayake and C. Howell, "Induced
Abortion and Health Problems in Developing Countries."™ The
Lancetr, 2(8192):484, 1980.

5.0. Rutstein, "Infant and Child Mortality: Levels, Trends and
Demographic Differentials," WFS Comparative Studies: Cross~
National Summaries, No. 24, International Statistical Institute:
Voorburg, Netherlands., September 1983, pp. 5-36.

S.0. Rutstein: "Demographic Differentials in Infant and Child
Mortality," WFS Comparative Studies Cross-National Summaries:
Preliminary Tables. Unpublished. 1984.

R. Schoenmaeckers:, I.H. Shah., R. Lesthaeghe and 0. Tambasher "The
Child-Spacing Tradition and Postpartum Taboo in Tropical Africa:
Anthropologlcal Evidence," ins H.J. Page and R. Lesthaeghe: eds..

Child-Spacing in Tropical Africa: Traditions and Change, Academic
Press., London, 1981, pp. 25-71.

Senegal. Ministere de L'Economie et des Finances:, Direction de
La Statistique, Division des Enguete et de la Demographie:
Enguete Senegalaise sur la Fecopdite 1978, Rappoert Natiopal
d'Apnalyse, Yolume I, (World Fertility Survey)r Dakar, Senegals
1981.

J.C. Smith, J.M. Hughes, P.S. Pekow and R.R. Rochat, "An
Assessment of the Incidence of Maternal Mortality in the United

States," American Journal of Public Health, 74(8):780-3, 1984.

Sudan. Ministry of National Planning Department of Statistics,

The Sudan Fertility Survey 1979, Volume I, Principal Report:
(World Fertility Survey)., Khartoum, November 5, 1981.

Sudan. Ministry of National Planning Department of Statistics,

The Sudan Fertility Survey 1979, Volume II. Principal Reportr
(World Fertiltiy Survey), Khartoum, November 5, 1981.

I. Swenson, Ihe Effects of Pregnancy Spacing and Other Selected
Materpal Factors on Fetal, Infant and Early Childhood Mortaliity

in Rural BgnglﬁdggnL Doctoral dissertation, Johns Hopkins
University. Baltimore. 197§.




I. Swenson, "Expected Reductions in Fetal and Infant Mortality by
Prolonged Pregnancy Spacing in Rural Bangladeshr" Ban
Development Studies, 5(10:1-16. 1977.

M.C. Thuriaux and J-M. Lamotte, "Maternal Mortality in Developing
Countries: A Note on the Choice of Denominator," International
Journal of Epidemiologyr 13(2):246-247, 1984.

J. Trussell and A.R., Pebleyr "The Potential Impact of Changes in
Fertility on Infant, Child and Maternal Mortality." Studies in

Family Planning. 15(6, Pt. 1):267-280, 1984.

Tunisia. Office National du Planning Familial et de la
Population: Enquete Tunisienne sur la Fecondite 1978, Rapport

Principal-Volume I- (World Fertility Survey)r, Tunis, Tunisiar
December, 1982.

Tunisia. Office National du Planning Familial et de 1la
Population, Enquete Tunisienne sur la Fecondite 1978, Rapport

Principal-Volume 2 (World Fertility Survey)., Tunis, Tunisia,
December 1982.

United Nations, Department of International Economic and Social

Affairs, Statistical Officer, Demographic Yearbook, United
Nations: New York, 1984, p.341.

United States Bureau of the Census., "Infant, Maternal, and
Neonatal Death Rates, and Fetal Death Ratiocs, by Race: 1940 to

1977.," [Table No. 108], in Statisktical Abstract of the United
Statess 100th edition, Washington, D.C.r Government Printing

Officer 1979, p. 75.

M.F. Waboso, "The Causes of Maternal Mortality in the Eastern
States of Nigeria." Nigerian Medical Journal, 3(2), April 1983.

B. Williams, "Maternal Mortality in Sierra Leone," Ministry of
Healthr Freetown, Sierra Leoner 1979r pp. 1-21.

C.D. Williams:, "Child Health in the Gold Coast."™ Lancet, 1:97-
102, 1938.

R.M. Woodburyr Causal Factors in Infant Mertality: A

Statistical
Study Based on Investigations in Eight Cities, U.S. Children's
Bureau, No, 142, Washington, D,C.r, 1925.

World Bank:, World Development Report, Oxford University Press,
New York. 1984.

World Fertility Survey. Enquete Fecondite au Benin. 1982: Resume
de Resultatsr No. 48, Voorburg, Netherlands:, International
Statistical Institute, June 1984.

World Fertility Survey. The Nigerian Fertility Surveyr, 1981-82,

A Sunmnmary of Findingsr No. 49, Voorburg, Netherlands,
International Statistical Instituter September 1984.




World Health Organization, Maternal and Child Health Programme.
"The Health of Mothers and Chlldren A Brief Overview.®
Unpublished, November 1983,

J.D. Wrayr "Population Pressure on Families: Family Size and

Child Spacing," Reports on Population/Family Planning, No. 9, The
Population Council, New York, August 1971.

N. Younis, A. Ibrahim., G. Surour and A. E1 Hemalyr "Analysis of
Maternal Deaths in Two Egyptian Maternity HOSpltalSr Population
Sciences, (1):59-65, 1979.




APPENDIX I: METHODOLOGY

Proportion of Births to Women of Various Ages

1. For each countryr the number of women in each age group
was multiplied by the age specific fertility rate for that group:
which yields the number of births to women in each age group.
Added together these produce the total births. WFS First Country
Reports were used.

2. The number ©of births to women in each age group were
divided by the total number of births, giving the proportion of
births to women in that age group.

Potential for Averting Maternal Deaths

1. We constructed a synthetic cohort of childbearing women, '
using country-specific data from WFS First Country Reports. First
we ascertained the distribution of all women by five-year age
group. For women of reproductive age (15-49), we multiplied this
proportion by the age-specific fertility rate (ASFR) for the
appropriate age-group. In order to work with sufficient numbers.
the product was multiplied by one million. This gives us the
number of births per year in each age group for a cohort of women
conforming to the age and fertility patterns of the country.

2. The number of births to women in each age group were then
multiplied by an arbitrary maternal mortality rate (.002). Note
that the rate of maternal mortality used here does not affect the
results, as we are determining the proportion of deaths averted,
not the number. The product is multiplied by the relative risk of
maternal mortality in that age group, derived from Nortman's data
for "high mortality” countries [Nortman, 1974, Table 2]1. This
produces the number of maternal deaths expected, given current
fertility patterns.

3. To estimate deaths averted, we began with the proportion
of women in each age group who said that they want no more
children [Table 3.l.l.]. This we discounted by the proportion of
such women who were already using an efficient method of
contraception. To do thiss we multiplied the percent of women who
want no more children by l-~(percent of these women using
efficient contraceptives) [ Table 5.2.3.A]. The product is the
percent of women who want no more children and are not using
efficient contraceptives. This is multiplied by the number of
maternal deaths expected in that age group in our synthetic
cohort, producing the number of deaths averted under these
conditions and assumptions. This process is repeated for each age
group and the deaths averted summed. The total is simply divided
by the total number of expected deaths to derive the proportion




4, If women in an age group are assumed to have no more
" children (i.e.r tiers 2 and 3 of Table 6) then all deaths
occuring in the age group (rather than just those among
unprotected women who want no more children) are added to the

numerator.
Example: Women aged 35-39 in Lesotho

= proportion of all women 35-39 at time of survey
.169 = their age-specific fertility rate

.048 x .169 x 1,000,000 = 8,112 births per year

arbitrary overall maternal mortality rate
relative risk of maternal death at 35-39

L ]
(=]
[
[
i

8,112 x .002 x 3.17 = 51 maternal deaths

.275 = proportion of women 35-39 in Lesotho who want no more
children
.203 = proportion of these women currently using an efficient

method of contraception

275 x 1 - (.203) = ,219 = proportion of women 35-39 who
want no more children and are not using an efficient method of
contraception

.219 x 51 = 11.2 = deaths averted if these women had no more
births.

This process is repeated for-each age group: the deaths
averted summed and divided by the total deaths: to give the
proportion of deaths averted.

Multivariate Analysis of Pactors Affecting Infant Mortality

Logistic regression (SAS: Proc¢ Logist) was selected as an
appropriate method for analysis of mortality as a binary
dependent variable. The procedure employs maximum likelihood
estimation to calculate the log of the ratio of the odds of the
probability of dying and the probability of not dying, in the
presence of selected conditions. It approximates the relative
mortality risk associated with a particular value of some factor
(e.g.r relative risk of death at a specific birth interval or
birth order).




The multiple regression equation takes the form:

P (Ys})
In = §
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where Bg = constant

B; = regression coefficients
Xj = predictors

In the multivariate analysis, the odds of dying when the
birth interval is less than 24 months and 24-35 months was com-
pared to those odds when it is 36-47 months. This permitted
observation of relative risk associated with both short and
medium length intervals. Reference categories for the other
variables were a) birth orders 2 and 3, b) maternal age 20-29, c)
some maternal education, and d) survival of the preceding sibling
to age two.

Potential for Averting Infant Deaths
Deaths Averted By Birth Spacing

We assume that no woman really wants to have a short
interval birth, or that, converselyr no woman would mind waiting
a few extra months to become pregnant again. Consequently, our
calculations in this case assume that no more short-interval
births take place. This simplifies calculations considerably.

1. For each country, we determined the proportion of all
births that followed short intervals (less than 24 months)
[Bobcraft, et al., 19831].

2. We determined the infant mortality rates among infants
born after short and long intervals [Rutstein. 1983, 1984].

3. Then we calculated the percent attributable riskr using
the following formula:

Where:
Io infant mortality rate in the total population

wnin + Wsls

In = infant mortality rate after long interval (24-48 months)
Is = infant mortality rate after short intervals (<24 months)
wn = proportion of births at long intervals

Ws = proportion of births at short intervals




Wn = .65 Ws = .35
In = 68 Is = 117
Io = .65(68) + .35(117) = 85.15
% deaths averted = 85 - 68
----------- = 20 %
85

Deaths Averted By Reducing Birth Order

To estimate the proportion of infant deaths that would be
averted by reducing birth order, we constructed a synthetic
cohort similar to that used to estimate maternal mortality.
except that women are grouped by parityr not age. Unfortunately:
the published WFS data are not arranged to make this a simple
process.

1. The distribution of ever-married women by number of
children ever born was. used to determine the order of their last
birth. FProm a cross-—tabulation of age by parityr, we derived the
parity distribution of (last) births in each age group [Table
2.2.11. This was multiplied by the total number of births to
women in that age group in our synthetic cohort (see step 1 of
maternal mortality)., which yielded the number of births by age
and parity. When summed across parity. we had the parity
distribution in our synthetic cohort, having taken into account
the age distribution and ASFR of the country.

2. The number of births in each parity group are then
multiplied by the overall infant mortality rate and the relative
risk associated with parity in that country [Kent:. 1983;
Rutstein, 1983, 1984]. This gives us the number of infant deaths
by birth order.

3. The remaining steps are similar to steps 3 and 4 of the
maternal mortality calculations. The proportion of women at
various parities who want no more children (Table 3.1.2) was
multiplied by 1l~(the proportions of those women already using
efficient methods of contraception) (Table 5.2.3.A). One slight
difference is that the proportion of women who want no more
children was figured using the parity at last birth minus one.
For examples we multiplied the proportion of women whose last
birth was their seventh by the proportion of women whor at parity
6, said they did not want another child. The product was then
multiplied by the number of infant deaths in that parity group-
derived above.




APPENDIX 2

Notes to Appendix Tables 1-4:
In the logistic regression analysis. four models were used:

Model I included preceding interwval only.

Model II included the interval and maternal age:.

Model III included interval and birth crder.,

Model IV:, the "full model," included interval, maternal age.
birth order, and maternal education.

The relative risks associated with any one variable in Model
IV are therefore controlled for the influence of the other vari-
ables.

Risks are relative to those in the following reference
categories:

Preceding birth interval 36-47 months.

Maternal age 20-29.

Birth order 2-3

Maternal education 1+ years (i.e., any formal education)

* indicates .05 significance
** jindicates .01 significance




Appendix Table 1. Relative risk of neonatal mortality

Model I Model II Model III Model IV

CAMEROON

Preceding
. interval
< 24 mo
24-35 mo
48+ mo
Maternal age
< 20
35-39
Birth order
7-8
9+
Maternal
education
none 1.8 **

*%
* %

TSRS
L] [ ] L]
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* *
* *
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- O
*
*
H e W
HN WO oW
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*

GHANA

Preceding
interval
< 24 mo
24-35 mo
48+ mo
Maternal age
< 20
35-39
Birth order
7-8
9+
Maternal
education
none 1.0

%

=N
(Yo N6, IO |

=
L3 *
-0
[
L[] L]

* %
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KENYA

Preceding
. interval
< 24 mo
24-35 mo
48+
Maternal age
< 20 .9 .0
35~39 1.0 .6 **
4
3

**

Pk )
- L] »
o

Birth order
7-8 1.
9+ 1.
Maternal
education
none 1.2 **%

k%
*® %k




Appendix Table 2.

CAMEROON

Preceding
interval
< 24 mo
24-35 mo
48+
Maternal age
< 20
35-39
Birth order
7-8
9+
Maternal
education
none

GHANA

Preceding
interval
< 24 mo
24-35 mo
48+
Maternal age
< 20
35-39
Birth order
7-8
9+
Maternal
education
none

KENYA

Preceding
interval
< 24 mo
24-35 mo
48+
Maternal age
< 20
35-39
Birth order
7-8
9+
Maternal
education
none

Model I

*
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Relative risk of postnecnatal mortality

Model IV

* %

* %

* %




Appendix Table 3.

CAMEROON

Preceding

interval
< 24 mo
24-35 mo

48+

Maternal age

< 20
35-39

Birth order

7-8
9+
Maternal

education

none
GHANA

Preceding

interval
< 24 mo
24~35 mo

4\:‘?’

Maternal age

< 20
35-39

Birth order

7-8
9+
Maternal

education

none
KENYA

Preceding

interval
< 24 mo
24-35 mo

48+

Maternal age

< 20
35-39

Birth order

7-8
9+
Maternal

education

none

Model 1 Model 11 Model III

Relative risk of toddler mortality

Model IV

**

**

* *

% %

* %

**®
*%

* %




Appendix Table 4.

CAMERCON

Preceding
interval
< 24 mo
24-35 mo
48+
Maternal age
< 20
35-39
Birth order
7-8
9+
Maternal
education
none

GHANA

Preceding
interval
< 24 mo
24-35 mo
48+
Maternal age
< 20
35-39
Birth order
7~8
9+
Maternal
education
none

KENYA

Preceding
interval
< 24 mo
24-35 mo
48+ :
Maternal age
< 20
35-~39
Birth order
7-8
9+
Maternal
education
none

Model I

-2
o o ®

~N O i

1.1

4 k%

[y
o ® L]

~N e

Relative risk of child mortality

Model II Model III Model IV
1.3
1.0
.7
1.0 1.1
1.1 .8
1.4 * 1.5 *
1.6 ** 1.9 **
1.7 *%
1.0
1.0
.3 L X
2.1 ** 2.2 **
1.2 1.0
.8 .9
1.6 1.7
4,2 **
1.4
1.4
.7
1.4 % 1.5 *
2.0 ** 1.6 **
1.4 * 1.3
1.8 %= 1.6
1.8 *%




Appendix Table 5., Relative risk of toddler mortality
when births are closely spaced, demographic
and socioeconomic factors controlled

CAMEROON GHANA KENYA

Relative risk”
Preceding int. 1.7 2.1 2.2
Subsequent int. 2.2 2.3 1.6
Combined 3.7 4.8 3.5

*preceding interval <24 months
Subsequent interval <18 months

Note: These relative risks differ slightly from those shown in
other tables because the estimates are based on the mortality
rates of those children who have both preceding and succeeding
intervalss i.e.rs it excludes first born and last born children.
Subsequent intervals of this very short length characterize 12
percent of these births in Cameroon, 6 percent in Ghana. and 16
percent in Kenya.




Appendix Table 6, Relative risk of neonatal, postneonatal., and
toddler mortalitybymaternalageandbirthorder, unadjusted
and adjusted for birth interval and maternal education

A: CAMEROON
Unadjustedd Adjusted
Neonatal
Maternal age
<20 1.1 1.0
30-34 1.0 1.1
35-39 lol 1a3
40+ 1.1 1.3
Birth order _
4-6 1.0 .9
7-8 1.0 1.2
9+ 1.5 * 1.1
Postneonatal
Maternal age
<20 1.2 1.1
30-34 .8 °9
35-39 .8 1.1
40+ 1.3 1.3
Birth order
4-6 1.1 1.0
7-8 1.3 * 1.0
9+ 1.6 ** 1.2
Toddler
Maternal age
<20 : 1.3 * 1.4 *
30-34 .9 1.0
35-39 o7 .8
4 + .9 .9
Birth order
4-6 .9 -8
7-8 <7 .6 **
9+ 1.0 .8

@ Age controlled for order, order controlled for age




Appendix Table 6 (continued). Relative risk of neonatal, post-
neonatal and toddler mortality by maternal age and birth order,
unadjusted and adjusted for birth interval and maternal education

Neonatal
Maternal age
<20
30-34
35-39
40+
Birth order
46
7-8
9+

Postneonatal

Maternal age
<20

30-34

35-39

40+

Birth order
4-6

7~8

9+

Toddler
Maternal age
<20
30-34
35-39
40+
Birth order
‘ 4~-6
7-8
9+

: GHANA

DO b b b e
VO E OANN

Unadjusted?d

* %

* %

**

Adjusted

.

= b
[} L ] *
AW b

* %




Appendix Table 6 (continued). Relative risk of neonatal, post-
neonatal and toddler mortality by maternal age and birth order:
unadjusted and adjusted for birth interval and maternal education

C: KENYA
Unadjusteda

Neonatal

Maternal age

<20 1.1
30-34 o7 K%
35-39 .6 **
40+ .8

Birth order

4'-6 1-2
7-8 1.7 **
S+ 2.7 **

Postneonatal

Maternal age
<20 1l *%
30-34 1l
35-39
40+ 1

Birth order
4-6 1l
7-8 1l
9+ 1

¥

Toddler
Maternal age
<20 1
30-34
35-39 1
40+
Birth order
4-6 1.
7-8 1.
9+ 1.

* &

.05 significance
*% _0]1 significance

Adjusted

* %

d *
* %

% %

]

Note: Reference group: maternal age 20-29, birth order 2-3, some

maternal education




Appendix Table 7. Summary table of infant (1-11 months) and child
(12-59 months) survival by preceding birth interval
(3 categories),0-15 years before survey

Preceding interval (in months)

<24 24-47 48+
£
CAMEROON
Infant*
Survived 3,449 6,601 1,332
Died 598 564 89
Total 4,047 7:165 1,481
chiid"*
Survived 1,981 3,775 827
Died 285 367 42
Total 27266 4,142 869
GHANA
Infant®
Survived 1.919 5,426 1,502
Died 256 323 57
Total 2,175 5,749 1,559
Child"* _
Survived 1,220 3,314 - .907
Died 100 229 28
Total 1,320 3,543 935
KENYA
Infant®*
Survived 6+332 71896 1,554
‘ Died 792 546 92
Total 7:124 8r442 1,646
- child"”*
Survived 3,864 4,759 923
Died 326 323 30
Total 4,150 5,082 953
Born at least one year before survey date
Born at least five years before survey date




Appendix Table 8.

Total

Maternal age
<20
20-29
30-34
35-39
40+

Birth order
2=-3
4-6
7-8
9+

Cohort®
i
2
3

Residence
Large urban
Urban
Rural

Materndl
education
none
1-3 years
4-6 years
7+ years

Proportion of births following intervals less
than 24 months, by demographic and socioeconomic characteristics

CAMEROON
%
31.4

45.4
32.2
28.1
24.8
28.0

30.9
31.3
31.0
36.7

33.6
3205
29.3

31.5
31.0%*

*1 = 10-15 years before survey

wn
itu

5-10 years before survey
<5 years before survey

GHANA
%
22.4

38.6
21.6
21.8
21.1
18.1

20.8
22.7
25.1
28.8

25.0
23.5
19.9

19.4
24.2
22.6

22.6
24.1
24.3
20'6

* .
** primary+

40

52
42
38
35
27

41
39
40
40

44
41
38

50
46
39

39
39
39
49

KENYA
3
.6

o5
.2
o7
03
.6

.7
.9
.1
‘5

.3
.0
.0

.4
.8
.3

«3
04
.2
.5




