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SUMMARY

When it was first recognized
that AIDS would be a critical global
heath problem ard that Africa
would be particularly hard hit by
the diszase, there was speculadion
that AIDS mighe altimately lead to
population decline in many African
countries. Over the last six vears,
various attempts have been made to
model the spread of HIV and the
impact of AIDS. In a number of
instances these models have been
used o assess the impact of AIDS
on population growth. The results
have been quite diverse. Some re-
scarchers have reported that AIDS
will lead 1o negative population
growth while others have said that
this is not the case. Media reports
on this debate have ended 1o high-
light the potential negative impacts
with headlines such as “Briten Sees
AIDS Halting Africa Population
Rise™ (New York Times, June 22,

1992).

This report takes a critical look
at the different projections of AIDS'
eftect on Africa’s population growth
rate and examines the reasons for
the apparent disagreements. The
best evidenee to date leads to the
conclusion that AIDS is likely to
cause negative population growth in
some sub-national regions in Africa
and might do so in a small number
of najor cities, burt that the discase
is unlikely to cause negative popula-
tion growth in any entire country in
Africa. However. there is no reason
for cemplacency. Worldwide, the
epidemic is still in the carly stages.
Even it AIDS does not cause nega-
tive population growth in any coun-
try. it will have severe consequences.
Millions of people will be affected
by AIDS either directly or indi-

rectly.

This conclusion highligh.s sev-

cral key policy options:

Eftective AIDS control pro-
grams, particulariv in urban
arcas, need to be implemented
in order to control the spread of
the isease.

No matter whar the effect of
AIDS on population growth
rates, development and/or ex-
pansion of cffective family plan-
ning programs should still he
supported. Family planning
programs are designed to pro-
vide couples with the informa-
ton and means to have the
sumber of children rhey wang,
when they want them, and o
improve maternal/child
health—crucial services what-
ever the population growth rate.
Faniily planning prograins can
also serve to reach the sexually
active population with messages,
counseling, and scrvices to com-

bat the spread of AIDS.

B Governments should plan for

the impact of AIDS on their
national development. The
impact of AIDS-related mortal-
ity on special populations (in
the capital city or kev occupa-
ttons for example) should be
recognized and addressed by
planners and policy inakers.

THE [MPACT OF HIV/AIDS ON POPULATION GROWTH IN AFRICA



BACKGROUND

Several researchers have exam-
ined the impact of AIDS on popula-
tion grewth.' The conclusions they
report vary signiticanty, Consider
the following two quotes:

“ .. new analyses support carlier
predictions that in the worst-af-
flicted areas AIDS is likely to
change population growth rates
from positive to negative values in
a few decades.™

* ..we can conclude that popu-
lation growth rates are unlikely to
turn negative in Central Africa.
More likely, the population growth
rates in Central and East Africa
will not drop below half their cur-
rent values.™

The first quote summarizes the
work of R.M. Anderson and col-
leagues, who have presented a num-
ber of papers describing the resules
of modeling work that demonstrates
that AIDS could lead 1o zero or

negative population growth.*
They use an age-structured mode!
with assumiptions based on interna-
tienal darta to describe epidemiologi-
cal processes, rates of partner
change. and demographic trends.
Their resules show thae AIDS can
cause negative population growth
within 30 to 60) vears, under some
circumstances, in a population with
an initial growth rate of 4 pereent.
In Anderson's model, HIV preva-
lence rates rise to U pereent at the
time population growth rates be-
come negative.

However, the work bv Ander-
son and his colleagues has often
been misinterpreted and misquoted
by the popular press. The most
glaring example of this is a New
York Timesaricle in June of 1992
that reports on comments made by
Anderson at a conference in
Nairobi. In this article he is de-
scribed as stating that Uganida is
likely to have negative population
growth after the vear 2002 and tha
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the other severely aftected countries
in Atrica will have negative popula-
tion growth rates within 20 years.
Anderson’s actual comments were
quite different. He said tha popu-
lation growth nijght become nega-
tive In sone countries within 20
years and that it is fikely 1o become
negative in some regions of Uganda
(Rakai, maybe Kampala) within the
next decade.

The second quote is based on
John Bongaarts” model of AIDS
and population growth that is age-
structere based and includes both
high and low risk groups.” He finds
that the population grewth rate in a
high ferliey setting would not de-
cline by more than half even in the
most severe cases. he major reason
for this result is that HIV prevalence
rates in Bongaarts” model level ofF at
about 20 percent of adults, pever
reaching the high levels that are
obtained in Anderson’s model.

Way and Stanecki used a difter-
eni model—called the iwgAIDS
model (Inter-Ageney Working
Group on AIDS)—to reach conclu-
sions similar 1o Bongaarts.** This
model disaggregates the population
by several dimensions including age,
sex, urban/rural residence, marital
status, ST status, and risk group.
I asimulation of a rvpical African
country, they report that the popu-
lation growth rate would decline
from about 2 8 percent per vear to
2.2 percent over a 25-vear period
due o demographic rends alone.
Including the impact of AIDS, the
population growth rate would de-
cineto 1.8 pereent, as HIV preva-
lence levels reach abourt 8 percent of
adules after 25 vears.

The Bulatao maodel, used at the
World Bank. also examines the
spread of HEV through a series of
behavioral and epidemiological
cquations. It shows that AIDS will
have an impact on population



growth but will not lead o negative
populatior growth in anv country
in Africa. This model has been used
to estimate the impact of AIDS on
pupulation size in all African coun-
ries. Bos and Bulatao do not ex-
pect AIDS 1o reduce population
growth rates by more than 0.5 per-
cent in even the most severelv af-

fected countries.

A review of this wock leads o

two keyv questions:

Why do differcnt researchers,
each using sophisticated modeling
and analysis techniques, reach
different conclusions about the
impact of AIDS on population
growth?

What will be the likely impact
of AIDS on Africa’s population
growth?

ESTIMATING THE
DEHOGRAPHIC IMPACT OF AIDS

Estimating the demographic
impact of AIDS requires informa-
tion about how AIDS affects the
natural demographic processes of
births and deaths. For AIDS 1o lead
to negative population growth, it
would have o increase the death
rate and/or reduce the birth rate so
that the death rate exceads the birth
rate.

FERTILITY

Itis clear that births may be
attected if many women die bdlore
reaching the end of their child-
bearing vears. However, most
births occur 1o women at voung
ages. The average age ac the time of
death from AIDS is usually 30 or
higher tor women. Theretore, the
cttect of AIDS deaths of potential
mothers on the birth rate is not
likely to be large if the total ferility
rate—the average number of births
per woman-—remains constant,
Most published modcling results
confirm that this is the case.

However, it is not clear that the
total tertility rate would remain
CONSTnNL. Some women may want
to have as many children as possible
while they con, in order 1o feave
descendants behind. Ochers may
dedide o stop L‘hildbc;lring upon
learning that they are HIV positive
in order to avoid leaving orphans.
Itis not vet known which response
will predominate. However, since
most people in Africa do not know
it they are infected. a large effect on
the fertility rate is probably not

likely.

Age at marriage may also be
aftected and could. in turn, attect
tertility rates. On the one hand., a
lower age at marriage or first union
could raise terility rates since
women would be exposed longer 10
the possibility of pregnancy., Age at
marriage could be lowered as men
seek vounger pariners whe are less
fikely to be intecied and as parents

want to see their children in stable
unions as soon as possible. On the
other hand. attemprs 1o postpone
the beginning of sexual activity as
long as possible in order 10 protect
children may lead 1o later age at first
union. A higher age ut marriage
would lead o lower fertility rates.

MORTALITY

It 1s obvious that AIDS will
have asignificant effect on moral-
iy, Although our information
about the dynamics of infection
leading to AIDS and to death is not
complete, enough is known to make
reasonably accurate projections of
AIDS death rates onee the preva-
lence of HIV infection is known.,
The incubation period (the time
from infection with HIV 1o the
devedopment of AIDS) is about 8 o
10 vears mindustrialized countrics.
In developing countries, this period
may be shorter—perhaps as shore as
5 10 6 vears—burt good data are
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lacking. The a crage sunvival time
atter the development of AIDS is
about one vear. Therefore, the total

time from infection 1o death s in

the range of 6 to 11 vears. This
Adult implies that once prevalence stabi-
Incubation Hiv Lzes mortality from AIDS will
Period Prevalence Assumptions: resultin 9 1o 14 pereent of the in-
(Years) (Percent) Crude birth rate = 45 per 1000 population fected adult population dying cach
Crude death rate = 15 per 1000 population vear.
5 30 Rate of natural increase = 3 percent per year For infants, the progression o
6 34 Infant mortdlity rate = 100 deaths per 1000 births AIDS is much quicker. About 25
7 37 Perinatal transmission = 30 percent 10 40 pereent of all children born o
8 41 Life Expectancy after AIDS = | year infected mothers will themselves be
9 45 Percenr of population over age !4 = 55 percent infected with HIV. The average
10 48 Assume the impact of AIDS on the birth rate is negligible survival time for infants infected at

birth is onhy abour two vears.

Based on this information i is
pussible o estimate the aduh previ-
lence of HIV that would be re-
quired to cause negative population
growth. In fact, there is aeneral
agreement among the maodciers that
adult HIV prevalence would have 1o
increase benwveen 30 and 40 pereent
to reduce population growth to
71O,
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The length of the incubation
period tatluences AIDS overalt
ctfeet on population growth. 11a
shorter incubation period is used.
the population growth rate could
become negative: with a longer
incubation period, population
growth would remuain positive. The
box on page -+ show. the adule i HY
prevalence that would cause zero
population growth, given tvpical
demuographic values tor Atrica, asa
function of the incubation periocl.
The range is from 30 1o 30 pereent

Hl\‘ p()\i[i\‘c.

Migravon abso plays arole in
population growth. This discussion
ignores the etfect uf'ch.m;ing mi-
gration rates as a result of AIDS,
Somie people may move out of re-
gions ot high HIV prevalence in
order 1o reduce their risk. However.,
it is abo possible that people would
migrate to high AIDS arcas, such as
cities, because of the employmerns
opportunitics that might open up
because of increased AIDS deaths.

The difterences among modcl-
ity .lhnll( Ill(' ]ikc“hm)\i (\fncg.lli\ U
population growth are due in part
o ditterences in the simulation
models used by cach group. How-
ever, both sides agree that. in the
African SCHing, negative popuiation
crowth will not occur unlew adult
HIN prevalence raes reach 30 o0 50
pereent. The Anderson sroup tends
1O LsC Pessimistic assumptions that
put Africa’s growth rates ac the
lower end of the scale. and the other
groups tend to use more OPUITIstL
assumpuions that put growth rates at
the higher end of the wale. How-
ever. there is basic agreement tha
adult HIV prevalence needs o reach
this range betore negative popula-

tion growth accurs,

HOW LIKELY IS IT THAT ADULT HIV
PREVALENCE WILL REACH 30 TO 50
PERCENT IN AFRICA?

Teas dithicudt to !\l‘g‘tiig'l future
lovels of FHN Tntecton in Africa
because much is sl not known
about the epidemic. However,
there are several approaches that can
hedp us understand the prablem.

Simulation Modeling, Mow
simulation maodels of ATDS that
ditterenuate the population by risk
tactors tmulaple parters, condom
use, urban/rerad residence, cie,) find
aplatcan eftece Tharis, in popula-
tons with AIDS epidemics. the
IL‘\ c] ()f‘.uillll \L'I‘U}‘R'\.liu‘ncc \\'i”
eventuallv level oftwell below 100
pereent. even it no behavior change
takes place. These plateaus oceur as
certain high-risk groups become
saturated. In prostitute groups., for
example. infeaion levels may
quickly rise 1o about 80 percent. At
that Jevell the prevalence muay stabi-
lize as infeated people drop out of
the group or dic and new, uninfect-

ed, people join the group.

Researchers agree that, in the
African setting, negatve

population growth will not

occur unless adult HIV prevalence
reaches 30 to 50 percent. The big
uncertainty hes in projecting future

levels of HIV infection.

THE IMPACT CF HIV/AIDS ON POPULATION GROWTH IN AFRICA
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N Pej-cent of Adults Reportmg Mult:ple Partners in

welve:Months‘
Country Men Women
Centrai African Republic 14 5
Corte d'Ivoire 53 16
Lesotho 30 17
Togo 20 2
Kenya* 24 8
Rwanda™* 8 3

Adjusted for ! 1dults from reported figures on sexually active adults.

T in last six o months

THE IMPACT OF HIY/AIDS ON POPULATION GROWTH IN AFRICA

The mostsuseeptible age groups
nuay also saturate quickly. reaching a
prevalence level where the ey of
new, uninfected members and the
exit o infecied members due o
death cagses an cquilibrium to be
reached. This does not mean that
HIV indidence is zero,simply thae
new cases are balanced by death or
out-migration. The level of the
platcau will depend on the propor-
tions of the populition practicing
risky behavior, However, these
models all agree that intection will
eventually platcau at some level well
below 100 percent. Simulation
exercises with several ditterent mod-
el that disaggregate the population
by AIDS-related behaviors find that
adult prevalence platcass as high as
3010 35 percemt mayv be reached in
some population groups as Large as
muajor cities, but that for entire
countries plateau levels above 15
percent are unlikely,

Surveys of AIDS-Related
Behavior. Over the past several
vears the World Health Organiza-
tion's Global Programme on AIDS
{GPAY has sponsored g series of
surveys designed o colicet inforna-
ton on knowledge, attitudes, be-
lieis, and practices related 1o AIDS.
These survess have been conducted
1 over 20 countries., Although full
results have not vet been made pub-
lic. some results have been re-
ported.” Of most interest to this
discussion are the propeortions of
men and women who report having
sex with mullip]c parters, since
these will be the people most ar risk
tor HIN infection. (OF coune. even
a person with asingle partner can be
atrisk it chat partaer has muluple
partners.) The results from sis Alri-
can countries show that berween 2
and 17 percent of adult women and
S 10 33 percent of men report hav-
ing multiple partners (see the table
on the lefo).






FIGURE 1: EXAMPLES OF
INCREASING ADULT HIV PREVALENCE

HIV Seroprevalence for Pregnant: Women,
Yaounde, Cameroon: 1989-1991
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HIV Seroprevalence for Pregnant Women,
Bangui, CAR: 1986-1989
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HIV Seroprevalence for Pregnant Women,
Nairobi, Kenya: 1981-1992 HIV Seroprevalence for Pregnant Women
YV Sernnre peern Gy

in Urban Areas, Malawi: 1935-1990
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HIV Seroprevalence for Pregnant Women,
Lusaka, Zambia: 1985-1990
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. Source: Trends and Pattems of HIVIAIDS Infection in : c.octed Developing Countries,
1990 o (Washington. DC: Center for Intermnational Research. U.SS. Bureau of the Census,
1992).
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Figure 2 presents graphs show-
ing trends in HIV prevalence in five
different population groups. These
eraphs are all examples of popuia-
ton groups where HIV prevalence
has apparenty reached a platcau or
s Increasing very stowlv. These
graphs illustrate several points.
First, platcaus may have been
reached in some population groups.
This concusion must be qualified
because it is possible that these re-
flect temporary plateans and not
permanent ones. Second, the high-
ost plateau levels oceur among pros-
ttute groups, as expected. The
other graphs are all for urban arcas.
Sinee infection rates are usually
much higher in urban arcas than in
rural arcas. the platcau levels for
entire countries would likely be
considerably below these levels,

Third. in Abidjan and Kinshasa
apparent plucau levels are consider-
ably below the levels required to
produce negative population
growth. In Kampala, however,
prevalence is .lppru.mhing 30 per-

cent .mmng prcgndn( women.
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FIGURE 2: EXAMPLES OF
APPARENT PLATEAUS IN HIV
PREVALENCE

HIV Seroprevalence for Pregnant Women,
Kbidjan, Cote d'ivoire: 1986-1991
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HIV Seroprevalence for Pregnant Women,
Kampala, Uganda: 1985-1960
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HIV Seroprevalence for Pregnant Women,
Kinshasa, Zaire: 1986-1990

HV Seroprevaierce %)
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HIV Sercprevalence for Registered Prostitutes,
Dakar, Senegal: 1985-1992
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HIV Seroprevalence for Prostitutes,
Nairobi, Kenya: 1980-1991
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Source: Trends and Pattems of HIVIAIDS Infection in Selected Developing Countres,
(Washington, DC: Center for intemational Research. U.S. Bureau of the Census,
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CONCLUSION

What conclusions can we draw

from the evidence presented above?

® Anderson eral, argue that we are

There is no reason for complacency.
Worldwide, the epidemic is still

in the early stages. Even if AIDS
does not cause negative population
growth in any county, it will have
severe consequences. Millions of
people will be affected by AIDS

either directly or indirectly.

still at the carly stages of the
cpidemic. WK stmply do not
know where prevalence will
platcau. We do not have
enough knowledee to state con-
fidendy that ic will platcat be-
low 30 percent. They agree that
itscems unlikely thae HIV
prevalence would get thar high
in entire countries but argue
that we really do not know
enough o rule it out. Therefore,
it s possible negative population
growth will oceur.

& Wayand others argue that there

. RECEIVED SEP 2 9 1353

is evidence from both simula-
tion modcling and epidemio-
logical data chat HIV prevalence
does platcan. In some specitic
areas, such as the worst-attected
arcas in Uganda (Rakai) and
some cities (Kampala, Lilongwe)
these platcau levels might well
approach 30 to 40 pereent. But

12 THE IMPACT OF HIV/AIDS ON POPULATION GROWTH ! AFRICA

the rural areas are likely to pla-

teau at much lower levels,

Therefore, itis very unlikelv

that levels of 30 o 30 percent

will be reached for any area as
large as a country.

Of course, this entire discussion
has Ieft out the effects of AIDS
interventions and spontancous be-
havior change. Certainly some
behavior change has taken place.
AIDS intenendons have proven
successful in pilot studies and
condom use is ing redsing dramai -
cally i many African countries. To
the extent that these changes con-
tnue, negative population growth
becomies more unlikely. However,
we have not vet seon cpidcmiolugi-
cal evidence that cither spontancous
behavior clmngc or Iterventions
can stop HIV prevalence from ris-
ing on a national scale.

AIDS is unlikely to cause nega-
tive population growth in any
entire country in Africa.

AIDS is likely to cause negative

population growth in some sub-
national regions in Africa and
might do so in a small number of
major cities.

The actions required as a roult

()f‘[l]k‘.\t conclusi(;ns seem CIC;IF.

B Effcctive AIDS control pro-

granms need to be implemented
in order to control the spread of
the discase o the maximum
extent possible. These nead o
include cftors o devep vac-
cines and drugs av well as effors
to inform people and encourage
behavior change, condom use,
and STD control.

Effective family pl.mning pro-
erams are still needed. Most of
these programs are designed 10
provide couples with the infor-
mation and means to have the
number of children they want.
when they want then., The use
of tamily planning also reduces
maternal and child mortality by






