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SUMKR 

When it was first recognized 
that AIDS would be a critical global 
hachdh problem a.:J that Africa 
would be particularly hard hit by 
the dis-_ase, there was speculation 
that AIDS might ultimateiv lead to 
population decline in many African
countries. Over the last sithe 

ots e a
ixyears,

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 
ued to assess the impact of AIDS 
on population growth. The results 
have been quite diverse. Some re-
searchers have reported that AIDS 
will lead to negative populatiol 
growth while others have said that 
this is not the case. Media reports 
on this debate have tended to high-
light the pote:'tial negative impacts 
with headlines such as "Briten Sees 
AIDS Halting Africa Population 
Rise" (New York Time's,June 22, 
1992). 

This report takes a critical look 
at the difTerent proections of AIDS' 
effect on Africa's population growth 
rate and examines the reasons fr 

the apparent disagreements. The 
best evidence to date leads to the 
conclus101n that AIDS is likely to 
cause ,aiv population growth in 
Some sui-national regions in Africa 

and might do so in a small number 
of major cities, but that the disease 
is unlikely to cause negative popula-

tion growth in an\ entire country in 
Africa. However, there is no reason 
for complacency. \Vorldwide, the 
epidemic is still in the earl' stages. 
Even ifAl I)S does not cause nega-
tive population growthi in an' coun-

Irv, it wvill have severe consequences. 
Millions of people will be affected 
by AIDS either directly or indi-
rectl,. 

This :onlusion highlighLs seV-
eral key policy options: 

Eticctivc AIDS control pro-

grams, particular' in urban 
aeacd to he implementedirer t nto he pead 

in 

'scase. 

U 	 No matter what the effect of 

AIDS on population growkth 
rates, development and/or cx
ansion of'efctve fmily pan

nng programs should still he 
supported. Family planning 
programs are designed to pro
vide couples with the informa
tion and means to have the 
'umber .f children they want, 

when they wanlt them, and to 
improve, maternal/child 
health--crucial services what
ever the population growth rate. 
Family planning programs can 
also serve to reach the sexually 
active population with messages, 
counseling, and services to com
bat the spread ofAIDS. 
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U 	 Governments should plan for 
thc iMipact of Al DS on their 
nati

natioal development. The 

impact of AlDS-related mortal
itV0on special Populations (Inthe capital city or key, OCCipa

eor al e oupa
ns r example) should be 

r 'cognizedand addressed byplanners and policy akcrs. 
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BACKGROUND
 

Several researchers have e-am-
]ted tie impact of Al DS on popula-
tion grewth.' The conclusions they 
report vary significantly. Consider 
the Illowing two quotes: 

"rd.ins' analyses support earlier 
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 qtiote sunmmarizes tileWork of RM.Anderson aid col-
leagues, wvho have presented a num-
ber of papers descriling the results 
of modeling work that demonstrates 
that AIDS could lead to zero or 

negative population growth.2 
They use an age-structured mood.! 
with a-ssurnptions bas ed on interna-
tional data to describe epidenilolgi-
cal processes, rates of partner 

change. and demographic trn.s 
Their reslIts shOW tha, AIDS can 
cause negative population growth 
within 30 to 60 Years, Under some 
circumstances, in a population with 
an initial growth rate of I percent. 
IsAnderson's odecondIece rates rise to 50 percent at tile 
time popLulatioil growyth rates be-
come negative. 

Howe\ er, the work by Ander-

son and his colleagues has often 


been misinterpreted and miisquoledby the popular press. The most 
glaring example of this isa A'',

/ork/Ytoe'sarticle in JLne of 1992 
that reports oil comments .made by 
Aderson at a conference in 
Nairobi. III this article he isde-
scribed as stating that Uganda is 
likely to have negative population 

growth after the year 2002 and that 

the other severely affected countries 
in Africa will have negative popula-
tion growth rate, within 20 years. 
Anderson's actual comments were 
quitc difflerent. He said thai popu-

Ja0 groiwthi /,tbcoeleg.,-
tlie in some countries 20 
\ears and that it is likely to become 
negative in some re'winsof Uganda 
IRakai. maybe Kampala) within the 
next decade. 

t is basedJohn Bongaarts' nodel ofIAIS 
" 


put growth that is age-stucur lasu' includs Ibased and iofud,s 

high and low risk groups.' He finds 
that tIle population growth rate in a 

hiigl fcrtility setting would not de
cline by inlore than half even in Iii 
Most severe cases. llhmlajor reasoni 
for this result is tatlHIV prevalence 
rates inBongaarts' miodel level off' at 
about 20 percent of adults, lve'r 
reaching the high levels that are 
obtained inAnderson's model, 

\Vay and Stanecki used a difter
en model-called the iwgAIDS 
model (Inter-Agency Working 
Group on AI )S)-to reach conClu
sions similar to Bongaarts'.'" This 

rnodel disaggrcgatcs tile population 
1thin
by several dimensions inclding age, 
sex, urban/rural residence, marital 
StatLS, S11) status, and risk group. 
!I a simulation ofa typical African 
country, they report that the popti

gro\%tiiaton rate would declinefrom about 2 percent per year to 
2.2 percent over it25-year period 
u toil plic trends alone.nstrcdtturc tohi 
Including tie Impact of'AIDS, the 
population growth rate would de-cIIl ta18prela I'ea 

lice levels reaCh about 8 percent of 
:ldults aicr 25 sears. 

Th:e Bulatao model, used at the 
\Vorld Bank, also examines the 
spread of HIV throtghl a series of 
behavioral and epidemiological 
eqtuati(,ns. It shows that AIDS will 
have an illpaet Oi poptlation 
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growth hut wiII n,tlead to negative 
populatioi- growth in any country 
in Atirica. This model haS IcCn used 
to estiniate the impact ofAl)S on 
p,tptlation size iinall African coun-
t!ies. Bos and Bttlatao do not ex-
pect Al [)S to reduce populatio
growth rates by more than 0.5 per-
cent in even the ,nost scverelv af-
fccted cou ntries, 

A review tithis wok leads to 
two key LICst ioiis: 

Whvdo different researchers, 
each using sophisticated modeling 
and analy,,i; techniques, reach 
different conclusions about the 
impact of AIDS on population 
grow.'th? 

W hat will be the likely impact 
of AIDS on Africa's population 
growth? 

ES ATING THE 
DEMOGRAPHIC IMPAT OF AIDS 

Lstimathlg the demographic 
impact of'AlI)_' ,Cqutircs intorma-
tion abouut how AIDS .ltactsthe 
natural deniographic processes of 
birtlhs and deaths. For AIDS)t lead 
to negative pop,,lation growth, it 
woul Id have to increase the death 
rate and/or reduce the birth rate so 
that the death rate excec.ds the birth 
rate. 

FERTIITY 


It isclear that births iav be 
atccted if manx "oilen die bt otrc 
reachimg the end of'their child-
bearing %ears. I locvcr.,most 
births oti ,r in iunt iit 
ages. 'lIe average age at the time of' 
death froinAl )5 is tistiallx 3(for
higher for %xo ctin. Iliherctorc, the 
efl:ct ifAll )5 dearthis Of itlt'tc'al 
mnthcrs oi the birth rate isnt 

olwever, it is !lot clear that the 
total tf'rtilitv
rate would remain 
Cntstant. Some womien ma' want 
to have as many children as possible 
while thex' cnn. in order t) leave 
descendants behind. O thers mae 

dec idCiLIost0lpChildbcaririg opin
learning that rlicY are I tIV positive 
inlorder Iia'id leaving orphans. 
It iN:lot vet known which response 

will predominate. lowevcr, since 
ii)st people in Africa doi not know 
i s'cvare iii fet,:d . a large cfect o 
the tfrtility rite isprobibh' nut 
likely. 

Age at iarriige tns' also be 

aflooCotd and iid ti, i.n,tura 
fertilitv raits. ()nthe one hand.i 
lower age at marriage or first tnio

otuld raisc f't tilitx rates silnCe 
w itlen l t'p'c 1c huger ti 
the p1i0sibiliy iif pregnanc1' At 

likeh' to be large if tlie total f;ertilitvmarriage could be luxvered as MM 
rate-th avcragc numelir ofbirthsl scck 'ornger partners xh', are less 
per xomani-reniaiis Lonstant. likely to be infcted and as p.arents
Most published modeling results 
coifiriithat [is is the c.tse. 

want to see their children in stable 
un i0Is as s,)oI as po ssiblC. ()n the 
Iiother hand, attempts to postpone 
the bcgining oft'cxual activity as 
long as possible n]itrder to protect 
childretn mae lead to later age at first 

o)nion. A Ihigher ave lt tiarriae 
would lead to hover fertilit' rates. 

MORTAUTY 

It is obvious that AIDS)xvill 
l have asignificant effcet oinimortal

itv. Alhough our information 
about the d'ntiiics of infection 
le,,dinig to Al 1)S and to death is not 
cn hnm
 

reasi apIer proj sofem"itiratc tion 

AI )S dcath rates iice the pr\a
.cec of I lIV infection is knoxn.
Tie in obati0io period (the time 
froti infection xxithi Ittl\ t]i the 
devciIet)int of'-\II ):) isabit0t 8 to 

1f0ve.trs iininiduLit ria!ied Contttries. 
Indeveloping ctiitries, this periid 

may be slirter--perhlaps as short as 
5 to 6 vears-biut goid data are 
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-A.tfcr lckit.. Thc a crage survival titcti dcvcl(ptlcrt of AlI)S ix 
________________aIllt ooc \ca r. "l hcrch ~rc.thc t1) a 

timec fronm infLtion 10 deathiG, inAdult 
tL r~rtvgc of 6 tol I i ,,carx. Iis 

Incubation HiV lies.thatotit f rcVIAlcI s)IIq-
Period Prevalence Assumptions: lccs, n ralit t crcnAIfS willrtill inl') t() 1-i pxcrctnt ofthic in
(Years) (Percent) Crude birth rate = 45 per 1000 population fcLIcLI adult poptultion dynIli c.ICl 

Crude death rate = 15 per 1000 population ycar.5 30 Rate of natural increase = 3 percent per year For intints,, tic pto,,ioln to6 34 Infant mortdity rate = 100 deaths per 1000 births .\1I). ix rucit quickcr. About 257 37 Perinatal transmission = 30 percent to q isrctut tdalichildrcnr Abrn to 
8 41 Life Expectancy after AIDS = I year ilf.cltcd nothcrs wiii thctniclv-. hc9 45 Percent of population over age :4 55 percent= intf:cCcd With IlVIV. il .ivcragic10 48 Assume the impact ofAIDS on the birth rote is negligible survival tinic f-or injftnts infCtcL .It 

birth is 0111\ thot1t t5 scirs. 

B.tcd "ilthis informtatiotn it is 

xi [biIL t( C't1tin ,1tc Il_ ,idult prcva-
CIILC f' I that xxi rc\old bc 
Llutircd to CMlisC n1tI.ti\c p(lptitltioln 
ircthos t. In tnifat t lcrt, is ,i]1c1c
ai.rctttl titon il ttt(n(L,< 'crs that 

aIdultl IV Ircv1iicnc \I\(tIld i.IVL-to(
 
incrcaxc cLwctn .11nd .i0 pcrtcnt
 

to rcducc populaiiton t.r\sthlto
 
zcro.
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HOW LIKELY ISITTHAT ADULT HIV 
PREVALENCE WILL REACH 30 TO 50 
PERCENT INAFRICA? 

TII C C.llIll o1 i ic InclmIITl1II il IIISC lC IUC 

pcrIncf Ith'.CII~cs Ali WS (IcrCl CS 

di If C III lC l- It Is klitiiCI toC VICdiC I titir 
.b dIiirliIko:iiICCoc o1*nqaixcLlI Lcd\CI3 If IICICCI.' IC Ili Africa 

CfiCCl Oil poCpu~lat in iiCCWIII. id' 1)iCCi.i1iiICCII i.rC1511il ic dIt I'll paill )CL.CIlIt11 Ii still notC knnwii 
Nlilurtr incuh.CliCiol pcrind is LINCd., TOdiflIrt-lIttII il lC iIIICICIIn~iIl .110M1CCC iol CtII~II. I ICCWCV-ciX 
liii popultion IC ,,ro\%I~ll t C.IICddIICf Si CSc 1 ICcVIt I grtC CC Ij) I()\%55- Iiltrt MC -.NCI' T1I jCl)IOU.tS i1i.11 C.111
bc.cC h i ncL.at i V: \\iiC IId ncCI~r tv--r. bth IISlIf-. Crct IllM. inl 11C hii its 1C1CIS1I'.C11i thli prnhltll. Researchers agree that, in the 
i[ILUiIIICCI 

1CcmCCd.ICC)II1,1CCII .XIricaII Nmil~l. IILd.~
"to\%Ill~~~ilIl~lilc W151-iiiip1 L M 111SAfl 

. Simlaio Moeig.\ot AfIIstig ngtvi I lc 1(\ \ilHO 

1prc\wil 1cjco that idCII.C aus1 /CrCI i~r~ciI. H IL AllIII-so li "ro)1111 IC.1s LlifItCIIlIc tICI-populionCI 1).%~ 

ppulatIIion pii i. a ICCo iIisIgll, gisti I to pist asulptol fthat ~lpt[CCiI~. CIIi occut unless idult HIV prevalence 
LItiirapic \aci~ totr Africa. ais a put AI'rica .a 'i IAIC i ~ itC hl/~r.1ic ilit i ttlIc.Ci)ll


Itili~~~~~~~~~~~ili~~~~~~~~iCal~:. uIiCIll)KC~.CliIlCC
)~C (5C ltI1Ll.ICI ~tt ci . 1ii.1 is ill pCopCCid- reaches 30 to SO peicent- The big 
'Ilcrto CI csl CCI dliii 

s 1 30(1 o I5ptC~iCIi 11CCMIJ),M~.idoA~ L II C)11ll-i sirC.itrC)t' unceitainry lies in piojecting future 
HIV' 1511c dstINS IIptins 1tha1 put grCC5SiI r.ic-. 0CIIdl f %ClIc(\ 0 levels of HIV infection. 

.%lRLrmCijCl alsCoplay, a roC~ill lcrltmiCiiCI1 CCI IcmItr c.Ct. ICC 
- Iilcrc is b.isiL


pt~nli~i~ilIC'll dicil5iCll 

~~~~~cvtr. ni~rccici thICI prmil C I 

itu 
C iId CC lCI~ 

takt-. plIC. I lC-.C plaicalis o~ctnr Is
 
Cii Crc's tI IC ifC11 CtLi.i 1il l lii- l il I \ pr,%IC-~lit I II ~ICCC.]CiI i I~LI-rids i"rCu 


O rst cti. C l icCClic 
tlii%~~~~~~P ra-o IicoClc" C0PLCg.raItiin rats as .1 ICilI CCIAl )S. I!r.iLlhhi tCdjt CIriu.Ili)CIII gCC 1 rSC liICfiII 115IIC piCLC~ CI c- lin or~ci C\.MCdii~ polpsicuCIrs. IllI~ plsIttCIIC-or11 

01'hi C I IC~fl rc5I-d,:cll'
PonO CI-C IC~quick]C.\ riscto u 80CII crcLlII.ICC i A\tCordcr tI-C CLICC icir risk. Ii(155Cvt-or. IailC tSCI I1!iC pIC%.dCI~I-cC 111.1y siahi

it is alsoi pC~siblc that pc(CpIc \oiid 1C1C.5 iIICciCl V)CCCCPC 01'dfrCop CCII 
lliLraicto ICC ih Al I )S arcas, suich as IIC pICCIIp Cor Ju i~ 111.IIC%,illilif~eCI-
CiticIs. h)CCalusoCfith lCiillpIICIllcI~- C , pitCpIC Ciil IC ,IOtLIIp. 
nppCortmilics imi CniiLplt (CCLlIi1L) 

l)ccauLsC CII iiictcist AXlI )S LICacliS. 
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uks ±.±J..adAeprings.Jm.i iiupatners I Ui mac 
lIIIO SU('tcprihlc ao rotip 

*,IIIIr,IIL(l 1 1ij v. rcachitii, a-:hvor. 
Surveys ofAl[S-Related 

(0%cr ili past %cscral 
prviCllClcvcisliic lhciti-Nr t %scars I ic \\ 'trid I icailrl Ori-ant' 

Country 
Central African Republic 
C6te d~voire 
Lesotho 

Togo 
Kenya:" 
Rwancla- ' 

Men 
14 
53 
30 

20 
24 
8 

Women 
5 
16 
17 

2 
8 
3 

itINt111CL-d 1iCtIIlI)CrIdi rlIC 

C\iit tncHitCLICL ticnilcr, duLc to 
ilC.llllii sC\ lii Cii1iri I li IotbC 

rCaILIICI. I ii. (10C, tio Incan Ilila 
l1 l\in1dcI~ csr.~nv(id! ~jll 

b-1,i1LCL 1)s,illiiitic Ltic.itli ort 
01it iii1tdi iii. l ofs~i 
Pko cat! wIll (I-1~d 01t (Ill 'onih1rtopor-

unon', (1](loI Proinnic on AIllI)s 
1( I P.-X\ liads Npojiorcd a scr ics it' 
irvCVS d _Izncd to LIIC iccfonit 1 

titn tii knittsslcdglIi.OiiiilcS. [ILi

lick ani. practiics rclatCd It AlI S. 
Icsc stirc' I S 1,%C l11Mi 1I~tliL [li 
OXiCiiTt'20) Lttiii\ "_hl~l~61l1 

IVNIISiitia C it( NCE! lvci ni1adc p~ti)

dotd 
;n.1t S1 l, 

dults fiom reDo-bed fiures cn sexuali, ictive aidults. 
r]'it hlic pilionwcv Iilg lics 

kYlcair o.C r ICCprc.
iiiimdci all agrcc that iiloclitIX\Ill 

c 'd 

iicist 

r)Illts hal -ictcliiiii 
VI"tilcctt li 
r iipo~iti t 

csciliiill plaicati it1NoIIIC liv ci will 
h~clitw\ 100 pcr-ciil. Siiiitilaiti 

lIICnI .li1d \\iIII \\1ic1iwl~l p 
Six wil il"tillipIc parncr,. 

In11Asint 
IILL 

CXCrctsC' Mit WsCvral ilitcri tntid-
d,~111,11iisa ....rcgtic dii pop atll 
by .-\IS-rCli I~d bcliavit rs 1111nil1ha 
.idilrI liriv,1ilici pidtcatws as"high Is 
31) to 3- pi-ntii aY hc rc.iccjiill 

Illcsc- %sillbc Ilic plc moti at rikk 
froi f 1l\ iii"Cct tin. C(0)fiOtiISC. LclII 
.i pcrson mill .1a i ii,,c partlC 111di 

.it risk iftldi~iart nJICrhas iniltipic 
pailticr.s. 'I lIC rcstiltS frt uii six Ai

stilliCpttla~tioli ,.rops i,,i t ic as ta. i in t rics sIl%t rha t ss cclI 2 
niiji tr cit ics. [)itt Ihat for cntirc .i]I-pciclit tfI1taditWt nCIcn .111di 
Ct in i cs p Ia caticcu ahi vi' I s S tot 53 pccli tI itnicni rcptolut ii i
p1crcci-t arc tilikcl. InIgInohIi Cpatrrincrs kc ic iic tahic 

ontc li. 
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FIGURE 1: EXAMPLES OF 
INU ING ADULT HIV PREVALENCE 

HIV Seroprevalence for Pregnant Women, HIV Seroprevalence for Pregnant Women,Yaounde, Cameroon: 1989-1991 
 Bangui, CAR: 1986-1989
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HIV Seroprevalence for Pregnant Women,

Brazzaville, Congo: 1988-1991
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HIV Seroprevalence for Pregnant Women,Nairobi, Kenya: 1981I-1992HVSrorvenefrPNaiob ....Kena:.... 
HIV Seroprevalence for Pregnant WomengatW mnin Urban Areas, Malawi: 1935-1990 
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. Source: Trends and Pactems of HIV/AIDS Infection in .,L-cied Developing Countnes. 

(Washington. DC: Center for International Research. U.S. Bureau of the Census.1992). 
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FIGURE 2: EXAMPLES OF 
APPARENT PLATEAUS INHIV 
PREVALENCE 

Figure 2 prcscr,, ,r,ilphlng dpre show-alenerpn Thirdl, in .'\bianu ,adindtshow ,irn Aijaulees csider-and HIV Seroprevalence for Pregnant Women,trends inlHI'prevailnec in five apparent plateaun levels are consider- Abidjan, Cote dvoire: 1986-1991
dilfer.'eit poplation groups. Tlis. ahil below the lcvclk rCqutired tographs ireal exam ples of poPli a- i( dicc i*g, ivc p,,pulaioni * HIVI HIV2

lion groups where HIV prcvalcncc growth. In Kampaihi, however.
 
has app.irculv rac liccd prcvalen c isappr achin,, 30 per-
a plarca u or 

10.7 10.5is increasing g •r sovv hs ci li.111 • ~ iliiot rgatwmn 10ssol.Ieecn . 
graph, illustraite several points. 
First, platea.u ismay have b,'cn 
reached in somc popuLtion groups. 

ui miNustbe qualiedLi 
3.0 25This cOnc1iOn 


b.cause itispossible, that thc.se reflect curiporar platcatis andnotl 0 L 
198b 
 1987 
 1990 1990-91perriancnt .ti..;Second.the high-

CstplUCata levClS occur anion. prostner groupss epc ted.rthes. HIV Seroprevalence for Pregnant Women,othe rapli ar all fI-r tirbaln areas. Kampala, Uganda: 1985-1990
Since inifect i n ra its are tisutialkv 

nIuci higher intrban areas than in 40 
rural areas. the plateau levels forentire countries would likelv be 30 28.0
 
considerably bdow these levels. 
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HIV Seroprevalence for Pregnant Women, HIV Seroprevalence for Prostitutes,Kinshasa, Zaire: 1986-1990 Nairobi, Kenya: 1980-1991 
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CONCLUSION
 

\\"hat conclusio1s can we draw the rural areas are likely to pla- AIDS is likely to cause negativefrom the evidence presented above? teau at much lower levels, population growth in some sub-
E Anderson tat/. argue that we are lhercorc, it isvery unliklch national regions in Africa andstill -i the early stages of the dhar levels of 10 to )50percent might do so in a small number ofThere isno reason for complacency. 	 epidemic. 5V iniplv do o, \%ill bc reached Ibr any area as major cities.know where prevalence will large as a countrV.Worldwide, the epidemic isstill 	 The actions required asa rL1,tplateau. \Vc do not hivc f course, this entire discuIssionl of these conclrtsinns seem clear. 

in the early stages. Even if AIDS enough knowledge to state coil- has left out the elects of Ai DSit tslv tlat it will plateau be- intenrvnotious and spOntaneCous be- M ffccmix cAIDS conirl prodoes not cause negative population 	 low 30 percent. They agree that havior chan.e. Certainly some .tams Iccd to he implemented
itseems ti IVUnlikel that H-t behavior change has taken place. in order to cootrol the spread ofgrowth inany county, itwillhave prcvalc-ce wouid get that high AIDS intecrntions have proven disease to the jaximt,msevere consequences. Millions of 	 in entire co.,ntriCS but arguC 

tile 
succCsftttl in pilot studies aid extent possile . flhesc nc:d to 

AIDS that we really do not kmow condIo t use is ira._,i n dratnat - include cttiortsIteC;speople will be affected by 	 enough to rule it oLut. Thrcfr, calls it many tI p vacA\trican coutries. "o ines and drugIs as wllas cfttrtseirher directly or indirectly. it i,possible negative population the extent that these changes con-growth will occur. 	 to inuirm people and encouragetinli negative pplation groth 	 behavior change. condom use, 

N 	 \Vav and others argue that there bccon-,cs more ulnlikc'. However, and STI) control. 
is evidence from both .imula- wC baVe not vet S I epidcemiologi- ] 	Effective ftamity planning protionmonadeling and cpidciio-
 cal evidenCe that either spontaneous 	 grais are still needed. Most of
logical data that HIV prevalence Ichavior chaie or interventions these programs are designed todoes platca.,. In some specific cart ,top HIV prcvalence fromSEP3areas. sutch as theRECEIVEDE 9EVE9 93 ara vorst-atc 	 ris- provide coupes with the infirgna adnumberl g on a national scale. IatI01 and ,ncanS to havc ,hc
of children thev want,in Uganda (Rakai) and AIDS is unlikely to cause nega- when they want them. The useSome cities (Kampala, Lilongwe) tire population growth in an,'these plateaut levels might well entire country in Africa., p educes
approach 30 to 40 percent. But maternal and child nirtalitA,1w 
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