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A. INTRODUCTION

Mortality in sub-Saharan Africa is higher
than in the other major regions of the world.
Moreover, among infants and children at least,
the rate of decline in mortality has been
slower in sub-Saharan Africa than elsewhere
(Hill and Pebley, 1989; United Nations,
1988). The level of mortality varies markedly
across Africa, both between countries and
between regions and social groups within par
ticular countries. Until the 1960s, most of the
highest mortality countries lay in the far west
of the continent and a gradient existed in the
level of mortality across Africa, with the low
est mortality countries being found to the
south and east (Hill, 1991a; Timeeus, 1991a).
During the 1970s and early 1980s, however,
this pattern became less clear: mortality fell
rapidly in some Western African countries but
stagnated at a rather high level in parts of
Eastern and Southern Africa (Hill, 1993;
Timeeus, 1993).

Several developments suggest that mortality
decline in Africa may have slowed further or
been reversed in recent years. The first reason
for pessimism is the economic difficulties that
have afflicted most African countries since the
1970s. Output per head in the region as a
whole fell between the end of the 1970s and
mid-1990s and only a handful of countries,
notably Botswana, experienced significant
growth. Economic difficulties have been
shown to have had a short-run adverse impact
on infant and child mortality in several Afri
can countries, notably Ghana and Nigeria
(Working Group on Demographic Effects of
Economic and Social Reversals, 1993).
Moreover, economic decline and adjustment
programmes designed to reduce inflation and
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budgetary deficits have had a longer-term ad
verse impact on social development pro
grammes (Barbieri and Vallin, 1996). In par
ticular, while the proportions ofgirls attending
both primary and secondary school have con
tinued to rise in most African countries, they
grew more slowly in the 1980s than the 1970s.
Thus, growth in the proportion of mothers
who have attended school has now begun to
slacken in much of Africa, suggesting that the
pace of decline in childhood mortality may
also slow. The health sector has been affected
even more severely. Government expenditure
on health services has stagnated since the be
ginning of the 1980s in many African coun
tries, leading to declines in the resources per
head ofthe population devoted to health.

Another reason for pessimism about mor
tality trends in parts of Africa is civil warfare
and other conflicts. A long history of military
conflict has left countries and areas such as
Eritrea, Ethiopia, Mozambique, Somalia and
southern Sudan among the poorest parts of
Africa. The murder of approaching one mil
lion Rwandans in 1994 was of major demo
graphic significance. Other recent conflicts,
such as those in Liberia and Sierra Leone,
have involved fewer violent deaths. Warfare
in Africa, however, as elsewhere, often brings
in its wake substantial mortality from famine
and disease.

Despite these problems, some reasons exist
for a degree of optimism about the evolution
of mortality in Africa. In at least some coun
tries, economic reform has met with a degree
of success. Ghana was the first African coun
try to experience a major economic crisis.
Equally, standards of living began to rise
again in Ghana as early as the mid-1980s.
During the last couple of years, average out
put per head has probably grown in sub
Saharan Africa as a whole. Most notably,
Uganda's economy has grown rapidly since



civil order was re-established in most of the
country at the end of the 1980s. Favourable
political developments have also occurred,
notably in Southern Africa. The establish
ment ofa democratic political system in South
Africa has helped to stabilise this area of Af
rica as a whole. Conflict has ended in Mo
zambique and, to a large extent, Angola.
Other wars, such as that in Ethiopia, have also
ended. In addition, despite financial con
straints, some important advances in health
care have been achieved during the past 20
years. The most notable of these is the rapid
spread of immunisation against the common
childhood diseases. While the record of cer
tain countries (including some of the most
populous) is lamentable, in much ofAfrica the
majority of children now receive all the BPI
vaccines.

The influence on mortality of recent
changes in infectious disease ecology in sub
Saharan Africa is likely to be wholly negative.
One worrying development is the spread of
chloroquine-resistant malaria across the conti
nent between the early 1980s and early 1990s.
Without doubt, malaria is a major killer in
Africa. Treatment and self-treatment of fevers
with chloroquine have been very common and
are thought to have had a substantial impact
on child mortality. By implication, chloro
quine-resistant malaria must now be exerting a
significant upward influence on mortality
(Bradley, 1991; Ewbank and Gribble, 1993;
Najera and others, 1993). However, too little
is known about the scale of mortality from
malaria in Africa, about how many deaths are
averted by treatment of fevers with antima
larials and about the epidemiology of drug
resistant malaria to attempt to quantify this
impact.

A development in relation to which it is
even harder to find any grounds for optimism
is the epidemic spread of HIV in Africa. Re
constructing the growth of the HIV epidemic
in much of Africa is extremely difficult.
Nearly all the available data on the prevalence
of HIV infection ~ based on the testing of
women attending antenatal clinics. Such
women are unlikely to be representative of all
women and provide no information on the
severity of the epidemic among men. In addi-
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tion, most of these seroprevalence data refer to
urban populations. To obtain national esti
mates usually involves the assumptions that
data from a few rural surveillance sites are
representative of other rural areas and that the
ratio of rural-to-urban seroprevalence at one
date can be extrapolated to other years
(Stanecki and Way, 1997).

Such calculations suggest that more than 10
per cent of the adult population were infected
with HIV by the early 1990s across a belt of
Africa extending from Botswana to Kenya
(Bongaarts, 1996; Stanecki and Way, 1997).
Cote d'Ivoire and the Central African Repub
lic are also thought to be affected severely but
the infection remains relatively rare in much
of Western Africa. By contrast, the preva
lence of HIV infection has risen very rapidly
in Zimbabwe and much of Southern Africa
since the end of the 1980s.

AIDS in Africa is primarily a heterosexually
transmitted disease. Its impact extends to both
men and women but is concentrated among
adults in the age range that typically forms
new sexual partnerships. Death rates in early
adulthood and early middle age are expected
to rise several fold. While appreciable in
creases in mortality in the first few years of
life also occur due to vertical transmission
(Nicoll and others, 1994), the mortality of
older children and older adults will rise by
less. Thus, the HIV epidemic is likely to have
a dramatic effect on the ag~ pattern of mortal
ity in Africa as well as on its overall level.

B. AVAILABILITY OF DATA

No mainland country in sub-Saharan Africa
has an adequate vital registration system.
South Africa is the only country where suffi
cient deaths are registered routinely to attempt
to produce national estimates of mortality
from this source. Even in this country, cover
age is far from complete. Thus, apart from
research studies of localised populations, the
main sources of information on mortality in
Africa are national censuses and household
surveys. Table 6 provides an inventory of the
data on mortality collected in censuses and
Demographic and Health Survey (DHS) in-



TABLE 6. MORTALITY DATA COLLECTED IN SUB-8AHARAN AFRICAN POPULATION CENSUSES, 1985-1994AND DH8 SURVEYS
CWIU data DHSdaffl

Mother Father Recent Dataon

Country Date CEBICS alive? alive? tkaths Survey daters) adults'

EasternAfrica
Burundi 1990 '/C ./ ./ (./) 1987 Od

Djibouti no census
Eritrea no census 1995 (8)
Ethiopia 1994 '/C

Kenya 1989 ./ ./ '/. 1988, 1993, 1998 -, -, (8)
Madagascar 1993 (./) (./) (./) (./) 1992,1997 -, -
Malawi 1987 ./ (./) 1992 8
Mozambique no census 1996-1997 (S)
Rwanda 1991 (./) (./) (./) 1992
Somalia 1987 (./)
Uganda 1991 ./ ./ ./ 1988-1989,1995 -, S
UnitedRepublicof 1988 ./c ./ ./ 1991-1992,1996 -, S

Tanzania
Zambia 1990 ./ (./) 1992, 1996-1997 -, S
Zimbabwe 1992 ./ (./) (./) ./ 1988-1989,1994 -, S

MiddleAfrica
Angola no census
Cameroon 1987 ./c ./ ./ ./ 1991,1997 -, (S)
CentralAfrican 1988 ./c ./ 1994-1995 S

Republic
Chad 1993 (./) (./) 1997 (S)
Congo' 1994 1997
Congo,D. R. no census
EquatorialGuinea' 1994
Gabon' 1993

NorthernAfrica
Sudan(Northern) 1993 ./c ./ 1989·1990 SC

SouthernAfrica
Botswana 1991 ./ ./ 1988
Lesotho 1986 ./ ./

Namibia 1991 '/C 1992 S
South Africa" 1985, 1991 1997-1998 (8)
Swaziland 1986 ./c

WesternAfrica
Benin 1992 (./) 1996 S
BurkinaFaso 1985 ./ (./) 1993,1998 -, .
C6te d'Ivoire 1988 ./ 1994,1997 -, -
The Gambia 1993 (./) (./) (./)
Ghana no census 1988, 1993 0,-
Guinea no census 1992
Guinea-Bissau 1991 (./)
Liberia no census 1986
Mali 1987 ./ ./ ./ 1987,1995-1996 -, S
Mauritania 1988 ./c

Niger 1988 ./c ./ ./ 1992,1998 S,-
Nigeria 1991 (./) (./) 1990
Senegal 1988 '/C ./ ./ ./ 1986, 1992-1993 O,S
SierraLeone 1985 ./ ./
Togo 1993 (./) (./) (./) (./) 1988

Source: See note 1.
NOTES: 0 Data collected from ever-married adult women about orphanhood before andsinoe tint marriage.

S Sibling histories collected.
() Data notknown tohsve been published by1997 (see nole 1).

, AU these DHS surveys coUected birth history data thatcan be used toestimate infant an4Qhild I1lGrtality.
'Exqept inGuinea, the household schedule for al1 DHS surveys in sub-Sahsran Am" since 1991 hs$ asked about the orphanhood of children

aged less than 1S.
'Information Dot obtained forthisstudy.
'More detailed questions about adult mortality were alsoasked in this survey (Makinson, 1993).
'Census schedule notseen.
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quiries since 1985.1 In addition, a few African
countries such as South Africa have collected
data on mortality in nationally representative
sample surveys conducted outside the DHS
programme.

Most of the information available on child
mortality comes from one of two sources
(Hill, 1991b). The first is questions put to
adult women about how many children they
have ever borne and how many of these chil
dren remain alive. These questions have been
asked in numerous censuses and other inquir
ies in Africa. Methods were developed over
30 years ago for converting such data into life
table indices of mortality (United Nations,
1983). Data on different age groups can pro
vide a time series of estimates of overall child
mortality. The approach cannot be used,
however, to partition precisely the under-five
mortality rate into infant mortality and mor
tality between ages one and four.

The second main source of information on
child mortality is the detailed birth histories
collected retrospectively from women in fer
tility surveys. In a fertility survey, women are
asked about the date of birth of each of their
children and the ages at death of those of their
children who have died. From these data, one
can calculate age and period-specific mortality
directly (Somoza, 1980) and can investigate
mortality differentials according to a wide
range of characteristics of the mother and
household. Between 1977 and 1982, such
surveys were conducted in ten African coun
tries as part of the World Fertility Survey
(WFS). Since 1986, 32 more national fertility
surveys have been completed in sub-Saharan
Africa under the auspices of the DHS pro
gramme and 12 more are underway.

Table 6 reveals that almost every African
country has collected data on child mortality
since 1985 in either the population census or a
DHS survey. Not all of these data are yet
published. Nevertheless, the only major Afri
can country in which no prospect exists cur
rently of obtaining estimates of mortality un
der age five is the Democratic Republic of
Congo (ex-Zaire), together perhaps with some
of the Middle African countries where it is
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unclear what information was collected in the
1990-round census.

Unfortunately, both forms of retrospective
data on child mortality are vulnerable to bias
resulting from reporting errors. Failure to
mention dead children can be a problem and
direct measures based on birth histories only
represent an improvement over the indirect
approach if reasonably accurate data can be
collected on ages and dates. In countries af
fected by AIDS, a major selection bias also
afflicts data on child survival. Infected
women transmit the HIV virus to 25 to 35 per
cent of their children. Both these children and
their mothers suffer extremely high mortality.
Thus, no report is made on many of the chil
dren with the highest mortality.

In a major review of levels and trends in
child mortality, Hill (1991a; 1992) presents
national estimates of under-five mortality in
sub-Saharan Africa for the 1920s to 1970s
based on census and WFS and other survey
data. In a later paper (Hill, 1993), she pres
ents updated estimates for 16 African coun
tries that had published the results of their
1980 round census or Phase 1 DHS survey by
1992. This extends the temporal scope of her
analysis up to the mid-1980s.

During the last five years, the results have
been published of some 19 African censuses
conducted during the period 1986 to 1992,
together with the results of Phase 2 and 3
DHS surveys for 14 new countries, and for six
of the countries that also participated in Phase
1 of the programme (see table 6). These data
can be used to update Hill's (1991a; 1993)
earlier work and track trends in child mortality
in a number of countries into the early-1990s.

Collecting data on adult mortality retro
spectively in censuses and surveys has proved
more difftcult than collecting data on child
mortality (Timeeus, 1991d). Several questions
have proved useful but none. of them is reli
able. Moreover, retrospective data are of lim
ited value for the study of socio-economic
differentials in adult mortality as information
is seldom collected on the characteristics of
dead individuals.



Questions about recent deaths in the house
hold have been asked in many African cen
suses and some large surveys. Most fertility
surveys, however, visit too few households to
attempt to measure mortality by this approach.
On occasion, these questions have worked
well. In other inquiries, only a small fraction
of the expected number of deaths has been
reported. A range of methods has been devel
oped for evaluating the completeness of data
on recent adult deaths (Preston, 1984). In
favourable circumstances these methods allow
one to rehabilitate incomplete data. In Africa,
however, they have often yielded inconclusive
findings.

The second main source of information
about adult mortality in sub-Saharan Africa is
questions in surveys and censuses about or
phanhood. As with data on children ever-born
and surviving, methods exist for estimating
time series of life table indices from infonna
tion by age on the proportions of respondents
with living mothers and fathers (Timeeus,
1992). Unfortunately, individuals who are
orphaned at a young age are often not reported
as such in parts of Africa. A large downward
bias can result in mortality estimates made
from orphanhood data for children. Mortality
estimates based on data supplied by adults are
affected less. They usually reflect conditions
a decade or more before their collection.
However, more up-to-date estimates of mor
tality can be obtained if data are available on
whether parents died before or after the re
spondent first married (Timeeus, 1991b). This
information was collected in several Phase 1
DHS surveys.

Like reports by mothers on the deaths of
their children, reports by children on their par
ents' survival, particularly that of their moth
ers, are subject to bias as a result of vertical
transmission ofHIV. Only a minority of chil
dren of infected mothers become infected
themselves but, because deaths of their moth
ers account for a substantial proportion of all
orphanhood, the bias in the mortality esti
mates is again large. Nevertheless, if one can
estimate the proportion of the mothers who
were infected at the time that their children
were born, one can adjust data on orphanhood
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to correct for this bias (Timeus and Nunn,
1997).

A third source of information on the adult
mortality in Africa has become available re
cently. It is the sibling histories collected as
part of the maternal mortality module of some
Phase 2 and Phase 3 DHS surveys (Rutenberg
and Sullivan, 1991). These surveys asked
women about the date of birth of each of their
brothers and sisters and the ages at death of
any of their siblings who have died. Thus,
like birth histories, sibling histories provide
the information needed to calculate age and
period-specific mortality directly. Most re
spondents have several siblings and one can
analyse data on a reference period of several
years. Thus, these histories can provide useful
estimates of adult mortality in surveys with
samples of the size interviewed in DHS in
quiries.

Little experience in the analysis of sibling
history data has been accumulated. It remains
unclear how complete and accurate are the
reporting of deaths. An initial investigation of
these issues suggests that, while respondents
can report the ages and ages at death of their
siblings, reporting of when siblings died is
both less complete and subject to rounding
errors (Stanton and others, 1997). Throughout
the world, the sibling histories tend to yield
lower adult mortality estimates for the period
7 to 13 years ago than for 0 to 6 years before
the data were collected. This is implausible
and suggests that such data are of little value
for study of medium-term trends in mortality.
Moreover, on the basis of comparison of the
more recent estimates with other estimates 'of
good quality' , the report suggests that even the
recent sibling history estimates may underes
timate adult mortality, especially for women.
For Africa, however, the only comparison is
with a set of estimates of mortality that may
be too high: they were made using the 1988
Census data for Senegal (Pison and others,
1995) and these can be interpreted in several
ways.

In contrast to the situation with regard to
data on child mortality, in at least a dozen Af
rican countries no data at all have been col-



lected that can be used to estimate adult mor
tality at any point in the 1980s or 1990s (see
table 6). This group includes the most popu
lous countries in the region: Nigeria, Ethiopia,
and the Democratic Republic of Congo. In
much of the rest of the continent, moreover,
the data on adult mortality are more limited
and less reliable than those on children.
Timeeus (1991a) presents estimates of life ex
pectancy at age 15 by sex in 20 sub-Saharan
African countries for some point in the period
1965 to 1981. This analysis was subsequently
updated to take into account the census and
DHS survey results published by 1992
(Timeeus, 1993). The later paper presents es
timates of the probability of surviving from
age 15 to 60 at some point between 1970 and
1986 for 24 countries. It also examines trends
in adult women's mortality in a subset of 15
countries.

Nearly all the African censuses published
since Timeeus (1993) produced his review
paper have collected information on either
recent deaths or orphanhood (see table 6).
However, the most up-to-date of these data
were collected in 1993. The DHS sibling his
tory data for 11 sub-Saharan African countries
were analysed in time for them to be presented
here (Timeeus, 1998 in press). Some of these
data were collected back in 1992 but some as
recently as the end of 1996. In addition, adult
mortality can be estimated from information
on orphanhood of children aged less than 15
years collected on the household schedule
used in most DHS surveys conducted in Af
rica during the 1990s (Timeeus, 1998 in press).

The underdevelopment of vital statistics and
low coverage of the health services in sub
Saharan Africa combine to obstruct the inves
tigation of causes of death. Incomplete data
are available for South Africa. In addition,
something has been learnt about the diseases
that kill infants and children from prospective
population-based research studies conducting
some form of verbal autopsy (Feachem and
Jamison, 1991; Garenne and Fontaine, 1990).
Unfortunately, both the accuracy and detail of
verbal autopsy data remain limited. Too little
such information exists to develop even a
crude map of how patterns of cause of death
vary across Africa. In addition, only very few
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prospective studies have been conducted on a
large enough scale to yield useful information
on causes of death in adulthood (Chandra
mohan and others, 1994; Kitange and others,
1996).

As part of their study of the global burden
of disease, Murray and Lopez (1996; 1997)
synthesised the fragmentary data available on
causes of death in sub-Saharan Africa with
models based on other high-mortality popula
tions to produce a comprehensive series of
cause-of-death estimates for the region. As in
any such exercise in systematic guesswork,
some of their results will be misleading. Nev
ertheless, the estimation process was designed
to ensure that the results remain epidemiologi
cally plausible and consistent with what is
known of the demography of Africa. The
main findings refer to 1990, when AIDS
deaths were far less common than today. In
other ways, however, they are the best indica
tion available of the main public health prob
lems in sub-Saharan Africa. No attempt is
made to improve on those estimates here.

C. INFANT ANDCHILD MORTALITY

Table 7 compiles the direct estimates of the
under-five mortality rate, that is, the probabil
ity of dying before age five, obtained in 32
DHS surveys conducted in sub-Saharan Af
rica between the mid-1980s and mid-1990s.
Estimates are presented for the three quin
quennia preceding each survey. Figure 23
presents these data graphically and compares
them with earlier estimates produced by Hill
(1993). Figure 23 also includes indirect esti
mates of under-five mortality for several
countries based on children ever-born and
surviving data collected in the 1990-round
census (see table 6). No attempt has been
made to reconcile the various sets of measures
and produce best estimates of child mortality.

In general, the data collected by DHS sur
veys indicate levels and trends in mortality
that are broadly consistent with earlier esti
mates. In addition, in most of the countries
that have conducted two DHS surveys the
estimates from them agree quite well. How
ever, the majority of the triplets of estimates



TABLE 7. UNDER-FIVE MORTAUTY RATE (sqo), DEMOGRAPHIC ANDHEALTH SURVEYS, BIRTH HISTORIES,
COUNTRIES OF SUB-SAHARAN AFRICA, VARIOUS DATES

Years beforesurvey Reduction in mortality (%)
Dateof 10-14to 5-9 5-9 to 0-4

Country fieldwork 10-14 5-9 0-4 years years
EasternAfrica

Burundi 1987 0.233 0.224 0.152 4 32
Eritrea 1995 0.185 0.170 0.136 8 20
Kenya 1988 0.106 0.093 0.090 12 3

1993 0.102 0.090 0.096 12 -7
Madagascar 1992 0.181 0.195 0.162 -8 17
Malawi 1992 0.259 0.247 0.234 5 5
Rwanda 1992 0.225 0.176 0.151 22 14
Uganda 1988-1989 0.187 0.200 0.177 -3 16

1995 0.176 0.167 0.147 7 11
U. R. of Tanzania 1991-1992 0.163 0.168 0.141 -7 12

1996 0.166 0.154 0.137 5 12
Zambia 1992 0.152 0.162 0.191 -7 -18

1996-1997 0.174 0.187 0.197 -7 -5
Zimbabwe 1988-1998 0.092 0.101 0.071 -10 30

1994 0.101 0.075 0.077 26 -3
MiddleAfrica

Cameroon 1991 0.198 0.165 0.125 17 24
CentralAfricanRepublic 1994-1995 ~ 0.161 -+ 0.157 2

NorthernAfrica
Sudan(Northern) 1989-1990 0.144 0.146 0.124 -I 15

SouthernAfrica
Botswana 1988 0.083 0.058 0.053 30 9
Namibia 1992 0.110 0.102 0.084 7 18

WesternAfrica
Benin 1996 0.212 0.203 0.167 4 18
BurkinaFaso 1993 0.242 0.224 0.187 7 17
Coted'Ivoire 1994 0.157 0.150 0.150 4 0
Ghana 1988 0.183 0.153 0.155 16 -1

1993 0.153 0.148 0.119 3 20
Guinea 1992 0.310 0.275 0.229 11 17
Liberia 1986 0.266 0.241 0.223 9 7
Mali 1987 0.356 0.310 0.247 13 20

1995-1996 0.292 0.268 0.238 8 11
Niger 1992 0.308 0.334 0.318 -8 5
Nigeria 1990 0.201 0.189 0.193 6 -2
Senegal 1986 0.280 0.231 0.195 18 16

1992-1993 0.198 0.185 0.132 7 29
Togo 1988 0.198 0.165 0.155 17 6

Sources: Bicego, G. andO. B. Ahmad, Infant and ChildMortality, DHS Comparative Studies, 20 (Calverton, Mary-
land, Macro International, 1996); Sullivan, J. M., S.O.Rutstein and G.T. Bicego, Infantand ChildMortality, DHS Compara-
tive Studies, 15 (Calverton, Maryland, Macro International, 1994); Demographic andHealth Surveys country reports.
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Figure23.Trendsin under-five mortality, Easternand Southern Africa and Middle and Western Africa
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obtained from DHS surveys follow a convex
curve, indicating an accelerating decline in
mortality. In instances where the earliest of
the three points can be checked against an
estimate from an earlier inquiry for about the
same time, it tends to be lower. Thus, it
seems likely that in Africa many of the DHS
estimates for 10-14 years before the data were
collected are biased downward by omission of
deaths.

In a few countries more serious inconsisten
cies exist between the estimates of under-five
mortality from different sources. In most such
countries, the DHS surveys indicate lower
mortality than other data. In Botswana, for
example, the three estimates based on the
1988 DHS survey are substantially lower than
the slightly more up-to-date triplet of esti
mates based on the 1991 Census (see figure
23). One explanation could be that the DHS
survey interviewed an unrepresentative sam
ple of women with children who have low
mortality (Blanc and Rutstein, 1994; Thomas
and Muvandi, 1994a; Thomas and Muvandi,
1994b). Similar discrepancies exist in Uganda,
where both the DHS surveys yield lower
mortality estimates than the 1991 Census, and
Kenya, where about 30 per cent of all but the
most recent child deaths were not reported in
the 1988 DHS survey (Brass and Jolly, 1993).

The under-five mortality rate reported in
1990 for these 26 sub-Saharan African coun
tries ranges from nearly one third in Niger
down to about 70 per 1,000 in Botswana and
Zimbabwe. The level of mortality in most
countries, however, lies in a somewhat more
restricted range. Namibia and Kenya are
probably the only mainland sub-Saharan Afri
can countries other than Botswana and Zim
babwe in which under 10 per cent of children
die in the first five years of life. Extrapolating
forward from the earlier census-based esti
mates, it seems likely that in 1990 the under
five mortality rate remained above 30 per cent
in Sierra Leone as well as Niger (see figure
23). Though no nationally representative data
exist, mortality may also have been this high
in Angola, Mozambique, and southern Sudan.
In contrast to Niger, however, mortality has
fallen substantially since the 1960s in the
western Sahel. Thus, in all sub-Saharan Afri-
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can countries except those just mentioned, the
under-five mortality rate in 1990 was probably
somewhere in the range 125 to 250 per 1000.

Only limited evidence exists of any regional
patterning in infant and child mortality at the
end of the 1980s. Mortality in Southern Africa
is relatively low. Many of the countries in the
eastern half of Africa had an under-five mor
tality rate of between 140 and 190 per 1000.
In Western and Middle Africa, however, the
situation was more varied. Even after making
considerable progress during the 1970s and
1980s, many Sahelian countries still had com
paratively high mortality. In contrast, sus
tained and rapid mortality decline during the
1970s and 1980s left Senegal with low infant
and child mortality for the region. By 1990, it
ranked alongside Ghana and Cameroon with
an under-five mortality rate of around 125 per
1,000.

The overall impression that one gains from
figure 23 is that under-five mortality contin
ued to decline in Africa during the 1980s.
After stagnating in the early 1980s, under-five
mortality in Ghana began to fall again in the
second half of the decade. Moreover, mortal
ity may have fallen particularly rapidly in
some of the higher mortality countries. Nev
ertheless, quite widespread evidence exists of
a slowdown in the rate of mortality decline in
recent years. First, improvements in child
survival seem to have tapered off at some
point during the 1980s in a number of the
lower mortality countries including Botswana,
Central African Republic, Cote d'Ivoire,
Kenya, Togo, and Zimbabwe. The rate of
decline in mortality was also slow in several
high mortality countries, namely Malawi, Li
beria, and Niger. In Nigeria, no improvement
occurred in under-five mortality between the
late-1970s and the late-1980s. The most wor
rying development, however, is 'in Zambia,
where both DHS and census data suggest that
infant and child mortality rose substantially
during the 19805.

Can these adverse trends in the under-five
mortality rate be accounted for by the HIY
epidemic or are other factors also important?
One can attempt to answer this question be
cause estimation of the impact of the HIY epi-



demic on infant and child mortality is simpler
than estimation of its impact on adult mortal
ity. First, data on the prevalence of HIV in
fection collected at antenatal clinics measure
directly the proportion of births at risk of in
fection through vertical transmission of the
virus from their mothers. Second, most Afri
can infants who acquire HIV infection from
their mothers will die in the first five years of
their life. Thus, the impact on mortality of a
rise in the prevalence of HIV infection is
lagged by only a couple ofyears.

If about one-third of infected women giving
birth transmit the HIV virus to their child, one
would expect each 1 per cent rise in sero
prevalence among women attending antenatal
clinics to raise the under-five mortality rate by
about 3 per 1,000. More sophisticated model
ling of the impact of the HIV epidemic on
infant and child mortality indicates that this is
a robust approximation (Nicoll and others,
1994). Thus, in countries where the sero
prevalence rate among pregnant women is 6.5
per cent, the under-five mortality rate could
rise by about 20 per 1,000. If the seropreva
lence rate rises to 20 per cent, an increase in
under-five mortality of nearly 60 per 1,000 is
likely to follow.

Such calculations suggest that the HIV epi
demic may be responsible for the slowdown
or reversal of the decline in infant and child
mortality in some African countries. In Ma
lawi, Rwanda, Uganda, Zambia and Zim
babwe, HIV may have become sufficiently
prevalent by the mid-1980s to account for
rises in the under-five mortality rate of 15 to
20 per 1,000 by the late 1980s. By the early
1990s, paediatric AIDS mortality could have
been 25 to 30 per 1000 births. HIV infection
could also have driven up the most recent
mortality estimates available for Burkina
Faso, Central African Republic, Cote d'lvoire,
and Kenya by 10 to 20 per 1,000. In all these
countries, a proportion of these additional
deaths will not be reflected in the birth history
data because the children's mothers have also
died of HIV-related disease.

Thus, the impact of HIV could account for
'the adverse trends in under-five mortality in
Kenya and Zimbabwe during the early 1990s
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revealed by the most recent DHS surveys.
Moreover, the HIV epidemic might also ac
count for the slow decline in early-age mor
tality in Malawi in the 1980s and the large rise
in mortality in Zambia. In Zambia at least,
however, it seems likely that the overall un
der-five mortality rate rose by so much only
because other factors were not exerting a
strong downward influence on infant and
child mortality. It seems unlikely that infant
and child mortality would have improved
much in Zambia during the 1980s and early
1990s even without the HIV epidemic.

Elsewhere, it is unlikely that the HIV epi
demic is responsible and the explanation for
the adverse trend in the under-five mortality
rate must be sought among other causes. For
example, AIDS cannot explain the stagnation
or rise in early-age mortality in Nigeria since
the 1970s. Similarly, it is unlikely that the
slowdown in the early 1980s of mortality de
cline in Botswana, Cote d'lvoire and the Cen
tral African Republic is related to HIV. How
ever, the epidemic might be implicated in the
continuing lack of improvement in child sur
vival in these countries during the early 1990s.

It is worth emphasising that infant and child
mortality fell in Uganda in the early 1990s
despite the severity of the HIV epidemic in
this country. Presumably developments acting
to improve child health have outweighed the
impact on mortality of the spread of HIV.
Thus, these estimates suggest that the HIV
epidemic exerts only an important, not a deci
sive, influence on trends in infant and child
mortality.

D. ADULT MORTALITY

Table 8 presents estimates of adult survivor
ship by sex for 24 sub-Saharan African coun
tries. The estimates are the most up-to-date
available and refer to a range of dates between
1981 and 1992. In the other 19 mainland sub
Saharan countries, data on adult mortality are
non-existent, could not be obtained for this
study, or reflect the death rates of the 1970s.
A quarter of the estimates refers to the first
halfof the 1980s, half to the later 1980s, and a
quarter to the period 1990 to 1993. The index



TABLE 8. SURVIVORSHIP FROM AGE 15 TO AGE 60 (4SPIS) BY SEX,

COUNTRIES IN SUB-SAHARAN AFRICA, 1980s AND 1990s

Country Date Women Men Bothsexes Source

Eastern Africa
Burundi 1981 0.699 0.622 0.660 1987 DHS and 1990 Census: or-

phanhood
Kenya 1984 0.854 0.773 0.813 1979 & 1989 Censuses: intercensal

orphanhood
Madagascar 1987 0.650 0.691 0.670 1992 DHS: orphanhood
Malawi 1989 0.649 0.662 0.656 1992 DHS: siblinghistories
Uganda 1992 0.560 0.530 0.545 1995 DHS: siblinghistories
U. R. of Tanzania 1988 0.675 0.656 0.665 1988 Census: recentdeaths and

orphanhood
Zambia 1993 0.546 0.430 0.488 1996 DHS:siblinghistories
Zimbabwe 1992 0.675 0.581 0.628 1992 Census:recent deaths

MiddleAfrica
Cameroon 1987 0.710 0.651 0.680 1987 Census: recent deathsand

orphanhood
CentralAfricanRep. 1991 0.550 0.477 0.513 1994-5 DHS: siblinghistories
Congo 1984 0.703 0.656 0.680 1984 Census:recent deathsand

orphanhood
NorthernAfrica

Sudan(Northern) 1992 0.797 0.773 0.785 1993 Census: recent deaths and
orphanhood

SouthernAfrica
Botswana 1990 0.711 0.625 0.668 1991 Census: recentdeaths
Lesotho 1985 0.741 0.576 0.658 1986 Census: recent deaths and

orphanhood
Namibia 1989 0.813 0.670 0.742 1992 DHS: siblinghistories
South Africa 1985 0.766 0.638 0.702 1985: adjustedvital registration
Swaziland 1981 0.773 0.569 0.670 1976 & 1986 Censuses: intercensal

orphanhood
Western Africa

Benin 1993 0.796 0.747 0.771 1996 DHS: siblinghistories
Ghana 1982 0.880 0.778 0.828 1988 DHS:orphanhoodsince mar-

riage
Mali 1986 0.541 0.579 0.560 1986 Census: recent deathsand

orphanhood
Mauritania 1980 0.823 0.782 0.802 1980 WFS: orphanhoodand recent

deaths
Niger 1988 0.766 0.782 0.774 1992 DHS: siblinghistories
Senegal 1989 0.841 0.766 0.803 1992-3 DHS: siblinghistories
Togo 1981 0.760 0.704 0.732 1981 Census:recent deaths

Sources: Ian M. Timeeus, "Adult mortality", in Demographic Change in Sub-Saharan Africa (Washington, D.C., Na-
tional Academy Press, 1993); original analyses ofpublished and unpublished census and survey data.

of adult mortality used is the life table prob
ability of surviving from age 15 to age 60.
Recent deaths data usually underestimate old
age mortality and neither the DHS sibling
histories nor orphanhood data reflect the
mortality of older children or of the elderly
population. Moreover, because AIDS is ex
pected to reshape age patterns of mortality in
Africa, to use existing model life tables to
extrapolate from mortality in the central adult
ages to a wider age range is inappropriate.
Thus, no basis exists in most of these coun-
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tries for the calculation of such summary indi
ces of mortality as life expectancy at age five.

Table 8 contains estimates based on a range
of sources, including various forms of or
phanhood data, census questions about recent
deaths in the household, and the DRS sibling
histories. The orphanhood estimates were
calculated using methods proposed by
Timeeus (1991b; 1991c; 1992). The com
pleteness of retrospective reports of recent.
deaths and of the civil registration statistics for



South Africa have been evaluated using the
growth balance equation (Brass, 1975) and
Preston-Coale (1980) method. Recent deaths
data for women in Botswana and for Camer
oon, Tanzania, and Zimbabwe are treated as
complete. Those for the Central African Re
public, Congo, Lesotho, Mali, South Africa,
and Togo have been adjusted for underre
porting, while those for men in Botswana and
for Senegal and Sudan are adjusted for over
reporting.

All the estimates calculated from sibling
history data are based on deaths in the period
o to 6 completed years before the survey.
This seven-year reference period was chosen
to reduce the impact of heaping of reported
times of death on five completed years before
the survey (Stanton and others, 1997). The
mortality rates have been smoothed against a
reference standard in seven countries and by
fitting a fourth-order polynomial of age to the
log death rates in Uganda, Tanzania, Zambia
and Zimbabwe, where the age pattern of
mortality differs markedly from that in exist
ing model life tables. The models were.fitted
using Poisson regression and allow for the
strong skew of the exposure of siblings toward
younger ages.

The number of African countries in which
one can measure adult mortality has not
grown since the publication of Timeeus'
(1993) paper. However, the amount of infor
mation available has tended to increase for
those countries where one can estimate adult
mortality at all. Table 8 indicates the primary
source of each of the pairs of estimates. In
most countries, however, this information has
been supplemented with data obtained in ear
lier inquiries or by using other questions. In
Central African Republic, Senegal, and Zim
babwe, for example, broadly consistent esti
mates exist based on the DHS sibling histories
and on recent deaths data collected in a recent
census. Similarly, in Niger and Uganda the
sibling histories have been checked against
orphanhood data from a recent census. Only
in Benin, Malawi, Namibia and Zambia are
the estimates based on sibling history data that
cannot be checked against other up-to-date
sources. The estimates for Botswana, Mada
gascar, and Togo are also based on single

questions that cannot be checked against other
information. In addition, in Congo, Mali and
Tanzania such crosschecks suggest that con
siderable uncertainty exists as to the actual
level ofmortality in the country. One can have
somewhat more confidence in the estimates
for the other 14 countries.

The results in table 8 reveal that adult mor
tality continues to vary markedly across sub
Saharan Africa. At the level of mortality pre
vailing in the Central African Republic and
Zambia in the early 1990s, about half of those
who live to their fifteenth birthday die before
age 60. The mortality of adults in Uganda
also approaches, this level. So did adult mor
tality in Mali in the mid-1980s. Moreover, in
over half the African countries where one can
estimate adult mortality, the probability of
dying between ages 15 and 60 exceeds 30 per
cent. Few countries outside this region have
such elevated adult mortality. On the other
hand, by the 1980s the probability of dying
between ages 15 and 60 had fallen below 20
per cent in several African countries. They
include Ghana, Kenya and, by the end of the
decade, Senegal. This represents a moderate
level ofmortality by world standards.

No clear regional patterning exists in these
estimates of adult mortality. Assessment of
this is complicated because the estimates for
Western Africa are, on average, slightly more
out of date than those for other parts of Africa.
Nevertheless, it is clear that any tendency for
Southern and Eastern African countries to
have relatively low adult mortality had disap
peared completely by the 1980s. In contrast,
many of the countries with the lowest adult
mortality are now to be found in Western Af
rica.

In most of Africa, adult men have higher
mortality than adult women. The excess in
men's mortality is particularly large in South
ern Africa and the updated estimates in table 8
reveal that this pattern persisted into the sec
ond half of the 1980s. Nevertheless, compari
son of the estimates for Botswana and Lesotho
with those for a decade earlier (Timeeus,
1993) suggests that men's mortality is im
proving slowly in these countries but that the
survival of women is not. Thus, sex differen-
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tials in mortality in Southern Africa probably
narrowed somewhat between the 1970s and

1980s.

The DHS sibling histories suggest that adult
women's mortality in Malawi is higher than
that of adult men. A series of inquiries since
the early 1970s, measuring adult mortality by
a wide range of methods, have all found the
same thing (Timeeus, 1993). Thus, Malawi
almost certainly is anomalous in this respect,
although the reasons for this are unknown.
The sibling history data also suggest that
women have higher mortality than men in
Niger. The same pattern is reported in the
neighbouring country of Mali. While this is
suggestive, these reversed differentials may
reflect no more thanerrors in the data.

Figure 24 examines trends in women's sur
vivorship from age 15 to 60 for the 18 coun
tries in table 8 in which survivorship can be
estimated at more thanone point in time. The
figure also presents estimates for the 1960s
and 1970s for The Gambia and Mauritania.
During the 1970s, adult women's mortality
fell fairly rapidly in many African countries,

especially those in Western Africa. In con
trast, progress was slow in Southern Africa
and in some eastern African countries, such as
Tanzania and Zimbabwe, but not others, such
as Burundi and Kenya.

Adult women's mortality can be tracked
into the late 1980s or the early 1990s in 13
countries. In Central African Republic, how
ever, the estimates convey little more than that
mortality remains high while, in Mali, the ap
parent drop in mortality is implausibly rapid,
suggesting that at least one of the sets of esti
mates is biased severely. The other results
suggest that the pace of mortality decline has
remained rapid in Cameroon, Niger, and
Senegal but has slowed in Benin and northern
Sudan. In Botswana, Lesotho, and Tanzania,
progress has continued to be limited and, in
Botswana and Tanzania at least, women's
mortality may have risen over the decade.
Mortality rose more markedly in the 1980s in
Malawi, although the data are insufficiently
detailed to indicate exactly when the previous
trend was reversed. In Uganda and Zim
babwe, however, mortality began to rise
sharply in the second half of the 1980s. The

Figure 24. Trends in women's mortality between ages 15 and 60
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adverse trend extends into the 1990s and, in
Zimbabwe at least, appears to be accelerating.

Two obvious questions arise about these re
cent increases in adult mortality: are they
genuine and can they be accounted for by the
spread of the HIV epidemic? Because adults
infected with HIV tend to survive longer than
infected children, the delay between a rise in
the prevalence of HIV infection and the sub
sequent rise in mortality is longer for adults
than children. The lag may be four to five
years. Table 8 includes estimates of adult
mortality for four of the countries that are be
lieved to have been affected most severely by
the HIV epidemic in the 1980s: Malawi,
Uganda, Zambia and Zimbabwe (Stanecki and
Way, 1997). As the mortality estimates for
Malawi are three or four years more out-of
date than those for the other countries, one
would expect them to be affected less by
AIDS deaths. In addition, some 2 to 3 per
cent of women in the Central African Repub
lic in the mid-1980s and Tanzania in the early
1980s may have been infected with HIV.
Even prevalence rates this low could raise
adult mortality by a significant amount. In the
other countries in table 8, however, including
Botswana, the prevalence of HIV infection
probably rose too late to have had measurable
effect on these estimates of adult mortality.
Thus, the adult mortality estimates in table 8

and figure 24 are consistent with what is
known about the spread of the HIV epidemic
in Africa.

Data have been released so far for 11 Afri
can countries that conducted a DHS survey
that collected sibling histories. HIV was
prevalent in six of these countries by the time
that these data were collected. The histories
are analysed further, therefore, to see whether
they can document the trend in adult mortality
during the seven-year period prior to their
collection (Timeeus, 1998 in press). To do
this, the Poisson regression models used to
smooth the data were expanded to include a
term measuring the log-linear trend in mortal
ity over the seven years. Fitted estimates of
survivorship from age 15 to 60 by sex for
three points in time are shown in table 9. Be
cause reports of when siblings died are af
fected by digital preference and have been
imputed in some instances, considerable un
certainty surrounds the estimated trends in
adult mortality indicated by table 9. However,
the overall direction and magnitude of the
changes are probably meaningful.

The results of this analysis are striking. A
clear split exists between those countries
where one would expect significant HIV
mortality by the time that the data were col
lected and those where one would not. Ac-

TABLE 9. RECENT TRENDSIN THE PROBABILITY OF DYINGBETWEENAGE 15 AND 60 (4SQts) BY SEX,

DEMOGRAPmC AND HEALTH SURVEYS, SIBLINGmSTORIES, COUNTRIESIN SUB-SAHARAN AFRICA, VARIOUSDATES

Women 's mortality Men's mortality
6 years 3 years 6 years 3 years

Dateof before before Yearbefore before before Yearbefore
Country fieldwork survey survey survey survey survey survey

Eastern Africa
Malawi 1992 0.328 0.348 0.369 0.270 0.326 0.389
Tanzania 1996 0.229 0.243 0.257 0.232 0.296 0.373
Uganda 1995 0.282 0.404 0.556 0.365 0.451 0.547
zambia 1996-1997 0.355 0.437 0.530 0.386 0.525 0.678
Zimbabwe 1994 0.146 0.220 0.324 0.176 0.306 0.498

MiddleAfrica
CentralAfricanRepublic 1994-1995 0.391 0.438 0.488 0,481 0.514 0.547

SouthemAfrica
Namibia 1992 0.199 0.189 0.179 0.346 0.333 0.320

Western Africa
Benin 1996 0.215 0.205 0.196 0.249 0.253 0.257
Mali 1995-1996 0.270 0.230 0.194 0.301 0.310 0.319
Niger 1992 0.333 0.240 0.170 0.236 0.221 0.206
Senegal 1992-1993 0.207 0.163 0.127 0.273 0.239 0.208

Source: Ian M. Tinueus, "Impactof themv epidemic on mortality in sub-Saharan Africa: evidence fromnationalsurveysand censuses",AIDS
Supplement, vol. 12 (1998 in press).

Italics indicatethat theestimatedtrendin mortality is statistically insignificant
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cording to the sibling histories, huge increases
occurred in adult mortality in Uganda, Zambia
and Zimbabwe between the late 1980s and
mid-1990s. In just six years, adult mortality
in Uganda rose from a moderate level to the
highest level documented in Africa since the
1960s. Zambia already had fairly high adult
mortality in 1990. Nevertheless, during the
next six years adult death rates doubled and,
by 1996, men's probability of surviving from
age 15 to 60 may have dropped to below one
third. Zimbabwe had low adult mortality in
the late-1980s. By 1994, men's death rates
were about three and a half time higher and
women's death rates two and a half time
higher.

The sibling history data also suggest that
mortality rose in the other countries in the
high HIV-prevalence belt of Africa. Adult
mortality in the Central African Republic and
Malawi remained fairly high in the 1980s but
this has not stopped it rising further. Over a
six-year period, men's death rates rose by
about 55 per cent in Malawi and women's
death rates by about 35 per cent in the Central
African Republic. Similarly, although re
ported adult mortality is surprisingly, and per
haps implausibly, low in Tanzania, men's
death rates apparently rose about 80 per cent
during the first half of the 1990s.

It is worth noting that, according to these
sibling history data, large rises have occurred
in the mortality of both men and women. In
two of the higher mortality countries, the
Central African Republic and Uganda,
women's mortality rose faster than men's
mortality during this seven-year period. How
ever, in Zambia and in the lower mortality
countries, Malawi, Tanzania and Zimbabwe,
men's mortality rose faster than that of
women. These data offer no support for the
suggestion that more women than men in Af
rica have become infected with HIV (Berkley
and others, 1990; Gregson and others, 1994).

The sibling history data for Eastern and
Middle Africa therefore provide evidence in
support of the pattern of mortality increase by
country revealed in figure 24. They suggest
further that very dramatic rises in adult mor-
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tality have occurred in some countries during
the 1990s that no other data are up-to-date
enough to reveal. If respondents' reporting of
dead siblings was less complete toward the
beginning of the seven-year reference period,
the apparent rise in adult mortality in countries
in the high HIV prevalence belt could be
partly or wholly spurious. The sibling history
estimates for the Sahel, however, suggest that
the decline in adult mortality in this region
apparent in figure 24 continued into the early
1990s. They also confirm that adult mortality
is stagnant in Benin and suggest that the same
is true of Namibia, which is what the experi
ence of other Southern African countries
would lead one to expect. Reporting errors
have not occurred on a sufficient scale to sug
gest that mortality is rising rapidly in Western
Africa. No obvious reason exists for sus
pecting the data on Eastern Africa to be of
worse quality.

The other data on adult mortality collected
in Phase 2 and 3 DHS inquiries in Africa are
the questions on the household schedule about
the orphanhood of children aged less than 15
years. Data on the survival of the mothers of
children aged 5-9 and 10-14 years yield a pair
ofestimates of adult women's mortality, while
data on the survival of fathers of children in
these two age groups can be combined to pro
duce a single estimate of men's mortality
(Timeeus, 1992).

These orphanhood data are potentially very
valuable for examining the impact ofAIDS on
all-cause mortality because they largely reflect
the mortality of women in their late twenties
and thirties and ofmen in their late thirties and
forties. These are probably the age groups in
which AIDS deaths are most common. Thus,
in populations where HIV is prevalent, mor
tality in this age range should be much higher,
relative to mortality across the age range 15 to
60 years, than in existing model life tables.
Unfortunately, as section B points out, or
phanhood of children has often been underre
ported severely. If this is a problem in these
surveys, one might expect the mortality esti
mates to be lower, relative to mortality be
tween ages 15 and 60, than in existing model
life tables.



In populations affected by HIV, mortality
estimates based on maternal orphanhood data
collected in surveys are biased because
infected women tend to have low fertility and
because a proportion of the potential
respondents are infected by their mothers and
die at an early age. The maternal orphanhood
data for Eastern African countries (excluding
Madagascar), Central African Republic, and
Cote d'Ivoire have been corrected for these
selection biases using estimates of the
prevalence of infection among mothers at the
time the children were born and a recently
developed adjustment procedure (Timeeus and
Nunn, 1997). In these countries, life table
survivorship was estimated from data on
children aged 5-9 using regression models that
embody the unusual age pattern of mortality
in populations with significant numbers of
HIV-related deaths (Timeeus and Nunn,
1997). By contrast, data on children aged
10-14 in these countries (which reflect more
distant mortality), and on both age groups
in other parts of Africa, were analysed
using methods developed for populations
with more usual age patterns of mortality
(Timeeus, 1992). Men's survivorship was

estimated from age 35 to 50 using an unpub
lished regression model fitted to the simula
tions described in Timeeus (1992). For this
first pair of age groups, this model yields
more robust estimates than the published
model, which estimates fathers' survivorship
over the average of ten years that the respon
dents have been alive.

Mortality estimates obtained from the DHS
household schedule data using these methods
are presented in table 10. The most up-to-date
of the three sets of estimates are those of
women's mortality between ages 25 and 35.
These estimates suggest that early adult mor
tality is higher throughout Eastern Africa, in
the Central African Republic, and in Cote
d'Ivoire than in countries where HIV was less
prevalent at the time that the data were col
lected. The proportion of women dying be
tween ages 25 and 35 is 9 per cent or more in
seven countries, all of which developed a se
vere epidemic in the 1980s. It was 13 per cent
in Uganda and Zambia by the early 1990s.

The estimates for women across the age
range 25 to 40 years and those for men reflect

TABLE 10. PROBABILmES OF DYINGIN ADULTHOOD PER 1,000ESTIMATED FROMORPHANHOOD,

DEMOGRAPHIC AND HEALTH SURVEYS, HOUSEHOLD DATA, COUNTRIES IN SUB-SAHARAN AFRICA, VARIOUSDATES

Women 'smortality Men's mortality
Dateo!

Country fieldwork 1(112, 1jl/2' 1111'
EasternAfrica

Kenya 1993 61 36 95
Madagascar 1992 61 90 110
Malawi 1992 III 91 98
Rwanda 1992 88 80 123
Uganda 1995 134 137 175
U. R. of Tanzania 1991-1992 74 61 92

1996 89 80 108
Zambia 1992 96 73 94

1996-1997 130 119 155
Zimbabwe 1994 90 72 117

MiddleAfrica
Cameroon 1991 29 49 80
CentralAfrican Republic 1994-1995 100 79 133

SouthernAfrica
Namibia 1992 27 43 93

WesternAfrica
Benin 1996 37 49 71
BurkinaFaso 1992-1993 46 63 97
COte d'lvoire 1994 74 57 74
Ghana 1993 38 54 86
Mali 1995-1996 31 43 63
Niger 1992 38 73 70
Senegal 1992-1993 27 46 75

Source: Ian M. Tima:us,"Impact of the HIV epidemicon mortality in sub-Sabanm Africa: evidence from national surveys and censuses",
AIDSSupplement vol. 12 (1998 in press).
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mortality over a longer period before their
collection. Again, nearly all the estimates for
countries in which HIV is believed to be
prevalent are higher than those for other
countries. Madagascar also shows up as a
high mortality country, however, while Kenya
has fairly low mortality. In Cote d'Ivoire and
in all the Eastern and Middle African coun
tries except Cameroon and Uganda, more
mothers of children aged 5-9 years died be
tween ages 25 and 35 than mothers of children
aged 10-14 years died between ages 25 and
40. This suggests that the mortality of young
women has risen sharply in recent years.2

Because of the profound but poorly under
stood effect that AIDS has on the overall
age pattern of mortality, it impossible to ex
trapolate from the measures in table 10 to
mortality over a wider range of ages. How
ever, the estimates of women's mortality be
tween ages 25 and 35 reflect mortality in the
eight or so years before they were collected.

This is approximately the period referred to by
the sibling history estimates.' Figure 25 com
pares these two sets of data. The relationship
between 4SQlS and IOqzS in the four families of
Princeton model life tables is also shown
(Coale and Demeny, 1983).

The orphanhood and sibling history esti
mates correlate closely: two very different
methods of estimation agree as to the severity
of adult mortality in these countries. In the
five low mortality countries, the relationship
between the mortality of young women and
overall adult mortality is very close to that in
existing systems of model life tables. In the
Central African Republic, the mortality of
young women is somewhat higher than ex
pected. In the other five countries, young
women have exceptionally high mortality
relative to mortality in middle age. The size
of the excess could be exaggerated in Tanza
nia, where the sibling histories may underes
timate mortality. Malawi, Uganda, Zambia,

Figure 25. Relationship between women's mortality between ages 25 and 35, according to orphanhood data,
and women's mortality between ages 15 and 60 according to sibling history data

0.60.50.2 0.3 0.4
45qJ5 - DHS sibling histories

0.1
0+-----+-----1------+-----+----+------1

o

0.15

UG
0

e ZM

!
0.12 BE Benin

CAR Central African Republic e MW
"Cl ML Mali"Cl
0 MW Malawi0 0.09 e TA e ZW.I:l NI Niger=N NM Namibia

.I:l
E- SE Senegal
0 TA Tanzania; 0.06 UO Uganda

1:1 ZM Zambia
I

ZW Zimbabwe:!l
~ 0.03

_" _ West _. __ North East __South

Source: Table 8.

126



and Zimbabwe, however, are the countries in
which the sibling history data indicate that
mortality has risen most.

Similar plots (not shown) reveal that none
of the maternal orphanhood estimates based
on 10-14 year old respondents or paternal or
phanhood estimates represent much higher
early adult mortality than one would expect.
These estimates reflect the .mortality of
slightly longer ago than the maternal orphan
hood data for children aged 5-9. Thus, the
unusual age pattern of mortality found in
Eastern Africa results from a very recent rise
in the mortality of young women. The con
clusion that mortality increase in this part of
the continent has been concentrated in early
adulthood adds weight to the view that the
cause of the rise in mortality is HIV.

E. DISCUSSION

The availability of data for the study of
mortality in sub-Saharan Africa has improved
during the last five years. This reflects the .
large number of DHS surveys conducted in
the region. Unfortunately, no DHS survey has
been undertaken in two of the most populous
countries in Africa, the Democratic Republic
of Congo and Ethiopia. Few other data are
available for either of these countries and na
tionally representative data on mortality in
Nigeria are also rare. Moreover, the informa
tion that is available on countries such as Bot
swana and Burundi is too out of date to pro
vide anything more than a baseline against
which the impact of HIV could be measured
in future.

The DHS programme only collected infor
mation that can be used to measure adult
mortality in a subset of the countries where it
conducted surveys. Thus, no adult mortality
data exist for many African countries in which
levels and trends in child mortality are known.
Even in countries where some data on adults
exist, they have often been collected, in just
one inquiry using a single set of questions,
thereby limiting the confidence with which
estimates can be made from them. One reason
for the shortage of data on adult mortality is
that measuring it is more difficult than meas-
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uring child mortality. Arguably, however,
against the background of the AIDS epidemic,
this means that disproportionate resources
should be put into the collection of data on
adults, using the entire range of methods at
our disposal.

Few population-based data on causes of
death in Africa exist for either children or
adults. Just about enough information exists
to identify the main public health problems of
the region. It is impossible however, to map
variation in the profile of causes of death
across Africa or to identify the progress of
individual countries through the epidemio
logic transition. In the least developed coun
tries of Africa this is not a major problem: the
priorities for action are clear. In those coun
tries that have made more progress against
infectious disease and in which administrative
capacity is greater, however, the lack of such
data is becoming a significant obstacle to the
rational allocation of resources.

Africa remains a high mortality region. It
also continues to be characterised by very di
verse mortality conditions, making it difficult
to summarise the situation in the continent. By
the middle to late 1980s, Western Africa con
tained some of the lowest mortality countries
in Africa, such as Ghana, but also some of
those with the highest mortality, such as Ni
ger. Both child and adult mortality fell rap
idly in most of Western Africa during the
1970s and 1980s. However, this trend tapered
off in some of the lower mortality countries
during the 1980s.

All three Middle African countries on
which we have data are characterised by high
adult mortality but relatively low child mor
tality. At least until the onset of the AIDS
epidemic, they were experiencing rapid mor
tality decline. Northern Sudan is character
ised by low mortality in both childhood and
adulthood, but by a slow rate of mortality de
cline. Southern Africa is characterised by
some of the lowest levels of child mortality in
Africa, by moderate mortality among adult
women, but by quite high mortality among
adult men. The rate of decline in mortality
has been slow in this part of Africa, especially
for adults.



By the mid-1980s, the level of mortality
varied markedly across Eastern Africa. The
area included both high mortality countries,
such as Burundi and Malawi, and low mortal
ity countries, such as Kenya and Zimbabwe.
Child mortality fell steadily in most of Eastern
Africa during the 1970s and early-1980s, al
though not as rapidly as in Western Africa,
but typically adult mortality fell rather slowly.
Since the late 1980s, adult mortality has risen
substantially in several Eastern African coun
tries. Child mortality in these countries has
followed diverse paths: it has continued to
fall slowly in the higher mortality countries,
stagnated in Zimbabwe, and risen markedly in
Zambia.

The estimates presented here of African
mortality in the second half of the 1980s
document the closing chapter of a history out
lined in previous reviews of the subject (Hill,
1993; Timeeus, 1993). By then, the continu
ing decline in mortality in the higher mortality
Western African countries and Malawi, com
bined with limited decline in Southern Africa
and the slowing of decline in some other low
mortality countries, had almost obliterated the
regional patterning of mortality that was so
clear in the 1960s. Excepting those countries
held back by civil war or particularly incom
petent and corrupt governments, the level of
mortality in different African countries was
showing signs ofpartial convergence.

Earlier research suggested that, except in
countries disrupted by civil war, mortality was
in continuous decline throughout the African
region. The estimates presented here dispel
any illusion that this is an inevitable process.
Mortality decline slowed or stopped in a num
ber of African countries during the 1980s,
albeit mainly those with fairly low mortality.
War was not a factor in most of these coun
tries and adverse trends developed too early in
several of them for AIDS deaths to be the full
explanation but what mechanisms were in
volved is unclear. While the stalling of the
mortality transition must be rooted in the eco
nomic difficulties of much of Africa, the long
term failure to develop human resources is
probably a more serious issue than the imme
diate impact of fluctuations in disposable in
come. While the history of Ghana in the
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1980s reveals that renewed mortality decline
remains a possibility, it is one that may not be
realised elsewhere.

This study has documents the initial impact
of the HIV epidemic on mortality in a few
sub-Saharan African countries. All the data
available for analysis here were collected
more than two years before this chapter was
written. In general, they can only document
mortality up till three or four years before they
were collected. Moreover, the prevalence of
HIV infection has been rising rapidly and the
number of AIDS deaths depends on how
many people were infected several years ear
lier. Thus, many of the mortality data pre
sented here reflect the state of HIV epidemic
over a decade ago. It is unlikely that more
than about 8 per cent of adult women were
infected at that time in even the most severely
affected countries. Today, this proportion is
at least three times higher.

Even in its initial stages, the HIV epidemic
had a dramatic impact on mortality in several
African countries. For example, the probabil
ity of dying between ages 15 and 60 in Zim
babwe in the mid-1980s was less than 20 per
cent; ten years later it was more than 40 per
cent. In the space of a decade, one of the low
est mortality countries in Africa became one
of those with the highest mortality. Even in
the early stages of the HIV epidemic, adult
mortality in affected countries rose to levels
more characteristic of the 1950s than the
1990s. Such statistics emphasise, if it needs
emphasising, that HIV is the most important
public health problem facing Africa. By now,
mortality will have begun to rise sharply not
just in a few countries but across much of the
continent. This huge increase in mortality
represents a major setback to development. In
many countries, AIDS mortality will over
whelm the progress made in the control of
infectious disease mortality during the last
half century. The primary determinant of life
expectancy in the African region in future will
be severity of the AIDS epidemic in the
country concerned.

Reporting both of orphanhood and of the
ages and dates of death of respondents' sib
lings are subject to errors and biases. Except



in Tanzania, however, the agreement between
the two sources as to the relative severity of
adult mortality is close. Furthermore, the evi
dence from the sibling histories as to where,
and how rapidly, mortality has risen is sup
ported by the comparisons with data collected
in earlier inquiries in figure 24. Crosschecks
such as these leave scope for considerable
error in sibling-history estimates of both the
level and trend in mortality. However, they
suggest strongly that the approach can reveal
broadly what is happening to adult mortality
in Africa.

Failure to report deaths and other likely bi
ases in the orphanhood and sibling data result
in underestimation rather than overestimation
of mortality. Equally, because these problems
are more serious for distant events than recent
ones, the results are more likely to exaggerate
than underestimate the rate of increase in
mortality. Thus, if the retrospective data are
biased, mortality in Eastern Africa was proba
bly even higher in the early 1990s than this
chapter suggests but this situation may have
developed more gradually than indicated.

Though retrospective data on adult mortality
suffer from deficiencies, to try to put them to
good use seems imperative. It is impossible to
obtain the information that they can provide
about the HIV epidemic in any other way.
Knowledge of the epidemiology and natural
history of HIV infection in Africa exists only
for a few small populations. One cannot esti
mate levels and trends in mortality in particu
lar African countries from mathematical mod
els of the epidemic when few of the crucial
parameters involved are known. To neglect
the demographic data available for national
populations in Africa leaves only the data
from a few cities and longitudinal studies of
small populations to provide direct documen
tation of this demographic catastrophe.

It is regrettable, therefore, that, more than a
decade after the possible future impact on
adult mortality of AIDS in Africa became
clear (Anderson and others, 1988), little has
been done to improve the scope and quality of
the data collected on adult deaths. A first pri
ority is to promote interest in existing data and
the capacity to analyse them and to integrate
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the findings of such analyses into the policy
and planning process at the national level.
Second, a great deal would be learnt if the
questions needed to apply existing methods
were included in more of the 2000 round of
censuses in Africa and in more of the national
surveys that are to be conducted anyway.
Third, research into improved methods is re
quired.

The sibling histories collected by the DHS
programme of surveys are one of the most
useful sources available for study of the mor
tality impact of AIDS. In addition to coun
tries examined here, such data have been col
lected in six further African countries. They
include surveys of several other countries
thought to be affected severely by the HIV
epidemic. Nevertheless, it seems an ironic
comment on the priorities of donors and gov
ernments that these crucial data have been
generated as a by-product of efforts to meas
ure maternal mortality. Moreover, the deci
sion whether to continue to collect them is
likely to ignore their value for monitoring the
impact of the AIDS epidemic. Maternal
causes kill between 100,000 and 200,000
women in Africa annually (Murray and Lo
pez, 1994; 1997). AIDS almost certainly al
ready kills more Africans than this each year.
Moreover, the number of AIDS deaths will
rise sharply during the next decade.

One reason why so few data have been col
lected on adult mortality in the 1990s is sim
ply inertia. Adult mortality has not been a pri
ority for either health programmes or data
collection for at least 25 years. Fertility sur
veys have become established as the main
form of demographic inquiry in developing
countries and have seldom included questions
designed to measure adult mortality. Both
officials in national statistical offices in Africa
and their advisers and consultants have failed
to rise to the challenge posed by the HIV epi
demic. Equally, little impetus to change has
come from donors. The DRS progranune is
funded by USAID. The only other donor
with a major commitment to funding the col
lection of demographic data in the developing
world is UNFPA. In recent years, both agen
cies have expanded their agenda from family
planning to integrate other aspects of repro-



ductive health into their activities, including
the prevention of HIV infection. However,
AIDS mortality and adult mortality more gen
erally do not fit well with their traditional
concerns and have not been addressed in the
same way.

It is also unfortunate that, while the US Na
tional Academy of Sciences' report, Prevent
ing and Mitigating AIDS in Sub-Saharan Af
rica (Cohen and Trussell, 1996), emphasises
the need to collect more data on the epide
miology of HIV, it does not recommend the
collection of data on the mortality impact of
AIDS. As a discipline, demography has not
only failed in its intellectual and moral re
sponsibility to describe one of the more im
portant contemporary events in its field of
study but has been remarkably unconcerned
about this failure. While a great deal of intel
lectual energy has been devoted to modelling
AIDS mortality in Africa, far less scientific
effort has gone into the development, assess
ment and application of methods for the
measurement of mortality impact. If demo
graphic researchers fail to concern themselves
with this issue, who else will?

NOTES

IThe inventory of questions asked is based on published
census reports and census schedules available in London or
to the UN Population Division. Census data are classified in
Table 6 as 'not known to have been published' ifthey could
not be found by the author in London, by the UN Popula
tion Division in New York, or in the index of the Interna
tional Census Collection maintained by the Population
Research Center of the University of Texas at Austin. Some
of these data will probably be published in the future - par
ticularly those collected in 1993 and 1994. It is also likely
that some mortality data have been collected and/or pub
lished that could not be traced for inclusion in table 6.

21n some countries, the finding that 10(12s is greater than
ISq2S may be an artefact of the decision to use revised re
gression equations to estimate mortality from data on 5-9
year old children but not from those on children aged 10-14
years. However, both the conclusion that the six countries
where HIV is thought to be most prevalent have exception
ally high early adult mortality and the conclusion that
women's mortality has risen sharply would hold, albeit
somewhat less dramatically, if the data on women in Eastern
and Southern Africa were analysed using the methods pre
sented in Timseus(1992).
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