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inequalitiesn the proximatedeterminantsof fertility: child marriageacces$o contraception
andsafeabortion,and postpartumbreastfeedingr abstinenceganvarywithin countries
acrossvealthquintiles.Examinationof theseproximatedeterminantsof fertility canreveal
underlingdriversof inequalityin thetotal fertility ratesacrossubgroupf the national
population.

Thetotalfertility rateasacalculationis the numberof childrenborn perwomanif shewere
to agethroughher childbearingyearsand havechildrenaccordingto the current schedulef
age-specififertility rateslt is not the numberof childrenawomangivesbirth to, but ahypo-
theticalprojectionof whatshewould givebirth to if her own age-specifiertility patterns
acrosderlife coursematchedthe populationaveragage-specifipatternsin the present.

An inequalityin thetotal fertility raterefersto anobservabland measurabldifference
betweeror amongindividuals,subgroupof the population,or groupsoccupyingunequal
positionsin society[1].

A declinein thetotal fertility rateto thereplacementateof 2.1 children perwomenhas
beenshownto havea positiveimpacton anation'seconomicprosperity(the demographidiv-
idend[2+4]). Theconsideratiorof thetotal fertility rateis usuallyreportedat the national
level,and national-levebeclinedn fertility thentranslateto national-levekconomicbenefits.
While the consideratiorof sub-nationainequalitiesn thetotal fertility rateandthe subse-
guentimpacton economicnequalityhasbeernlittle explored[5, 6], thatline of researclexam-
inesthe of inequalityin thetotalfertility ratesIn this paperjhoweverwe
examinghe existencef inequalityin thetotal fertility ratewithin countries,andthe proxi-
mate of thisinequalityin thetotal fertility rates We leavethe examinationof the
consequenced inequalityin fertility rateon inequalityin economicdevelopmenfor another
paper.

Our examinationof theinequalityin thetotal fertility rateatthe sub-nationalevel,and
investigationof the driversof this inequalityin thetotal fertility rates.enablesisto observehe
underlyingpathwayf howinequalityin ageof marriage contraceptivaise andbreastfeed-
ing affectdnequalityin thetotalfertility rate.

At the sub-nationalevelthe examinationof inequalityin the total fertility ratehasbeen
observedvithin countriesby educationlevelq7]. Eloundouand his co-authorsuseeducation
asoneof the socialdeterminantsof fertility andfind thatthe mosteducatedvomenwithin the
countrydrive anobservedall in thetotal fertility rate.However this researcldoesnot extend
thedescriptiveanalysigo the observatiorof therole the underlyingproximatedeterminants
of fertility playin shapingthe observednequalityin thefertility rate.

Asaresult,in this paperwe conductadescriptivedataanalysion individual-leveldatato
illustrateinequalityin changesn the total fertility rateswithin subgroupgwealthquintiles)of
acountry'spopulation.We useBongaarts[8] modelof the proximatedeterminantsof fertility
to examinetheseguestionsof inequalityin fertility ratesandinequalityin the proximatedeter-
minantsof fertilityrdelayednarriage contraceptivaise abortion,and postpartuminfecund-
ability (postpartumabstinenceindbreastfeedingNote that Bongaartsinodelenableaway
of looking atthe datain adescriptiverepresentationbut doesnot establistacasual
relationship.

Bongaarts[8] modelof the proximatedeterminantsof fertility is anupdatedversionof
Bongaarts[9] and Stover'd10] models Bongaarts1982model,whichis basedn the oneout-
lined by Davisand Blake[11], showedhat empiricallya setof intermediatevariablesanbe
reducedo aconcisdist of four factorsproportion of womenmarried, postpartuminfecund-
ability, contraceptionandinducedabortion. Thatis, fertility is lowerthanthe biologicalmaxi-
mum becausef delayedmarriage the useof contraceptionor abortion,and postpartum
infecundabilitydueto breastfeedingr abstinenceAcrosstime, if thetotal fecundityrate
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remainsunchangedhenchangesdn thetotalfertility ratecanbeattributedto changesn these
four keyvariablesIn otherwords,extendedoeriodsof postpartuminfecundability,abortion,
contraceptivaise anddelayednarriageall playapartin reducingthe observedotal fertility
ratefrom the biologicalmaximum.

While Bongaartsmodelhasreceivedts shareof citicism[12, 13],wefound that by apply-
ing this modelto the datawewereableto include eachof the proximatedeterminantswith a
theoreticajustificationratherthan simplygeneratinganad hoclist to usein aregressioranal-
ysis.Becauséhe modelprovidesacomprehensivavayto quantifytherole of the proximate
determinantof fertility in shapingthetotal fertility rate,wecancalculateherelativecontribu-
tion of eachof the proximatedeterminantsn shapingdfertility levelsandtrends.

Thesocialdeterminantof fertility areeducationwealth,andurban/ruralliving. In this
paperweconsidertherole of wealthasamoderatorof therelationshipbetweerthe proximate
determinantsof fertility andthetotal fertlity rate.We hypothesizehat wewill observeiffer-
encesn therolesof the proximatedeterminantsof fertility acrosswvealthquintileswithin a
country,whichwill illustratethe underlyingreasorfor differencesn thetotal fertility rate
acrossvealthquintileswithin acountry.

In this paperweaimto show:1) thetotal fertility rateby wealthquintilesovertime, 2)
inequalityin thetotalfertility ratesovertime, 3) the proximatedeterminantsof fertility by
wealthquintile overtime; and4) inequalityin the proximatedeterminantsof fertility over
time.

This decompositiorof the dataenablesisto seewhich countriesareexperiencingnequal-
ity in fertility declineandwhatis driving thisinequality. The decompositiorof the proximate
determinategnablesisto observeaside-by-sideeomparisorwherepolicy canbe mosteffec-
tive. For examplewe canseehow policiesendingchild marriage jncreasingcontraceptivause,
or promoting naturalmethodsof fertility regulationcouldbe promoted,andwhich groups
within acountrywould benefitmostfrom suchpolicies.

In this paperwefocuson the sub-Saharaifrican continent,astheir demographidransi-
tion is beginning,but is unfolding slowly[14] andits determinantsareworth investigating
independentlyfrom otherregions[15] asevenacrosgandwithin) countriesmarriage con-
traceptiveuseandbreastfeedingandiffer.

It isworth noting thatalarge-scalsecondangourcedatasesuchasthe Demographicand
HealthSurveyswhich interviewsacrosglifferenttime pointsor differentcountries havevar-
iedin quality. Furthermore the methodsfor calculatinghetotal fertility ratepublishedby the
nationalstatisticabffice or the United Nations,or total fertility ratesby wealthquintile pub-
lishedin DHS Final Reportamaydiffer from our estimationmethodsMoreover,our sample
maydiffer from the sampleusedin the DHS FinalReportsasweonly includewomenwho
respondto questiongegardingwealth birth history,sexualinion, contraceptiveuse postpar-
tum abstinence  breastfeedingl'hus,theremaybedifferencesn our reportednumbersto
thefertility ratesreportedby others,asour samplés restrictedto womenwho respondto all
thesequestions.

Methods
Data

In this paperweuseddatafrom the DemographicandHealth SurveygDHS) [16, 1 7], which
arecollectedrom over90low- and middle-incomecountries,ncluding 44 sub-Saharaéfri-
can(SSA)ountries.Thedatawerenationallyrepresentatived-rom ahouseholdoster,
womenagedl5+49nereidentifiedfor anin-depthinterview,andtherewasdetailedinforma-
tion on fertility, contraceptivaise andreproductivehealthof eachwomanrecorded Since
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1987therehavebeensix phase®fthe DHS.Many countrieshadmultiple surveygnoteit isa
repeatectrosssectionnot apanel),andin SSAtherewere23countrieswith threeor more
DHS standardsurveysWe chosecountrieswith threeor more surveyssothatwecouldsee
trendsovertime ratherthanjustaline betweertwo points.In anearlierworking paper{18],
wepresentedhetrendsacrosdime highlightingthe usefulnessf havingmorethantwo points
in time. Wealthindexinformation wascollectedrom Phasel, and21 SSAcountrieshad
threeor moresurveysandincludedwealthinformation. All womenagedl5+49earsold were
includedin this analysisf theinformation wasavailabl€or eachof the variables.

The 21 countriesincludedwereBenin,BurkinaFasoCameroonCoted'lvoire, Ethiopia,
GhanaGuinea KenyaMadagascaialawi,Mali, MozambiqueNamibia,Niger, Nigeria,
RwandaSenegallanzanialJgandaZambia,and Zimbabwe Seelablel.

Theoutcomeof interestis thetotal fertility rate. Thisis estimatedisingtwo methodsThe
first useghe Rodriguez'sStatacode(http://data.princeton.du/eco572/asfr.htmlapplying
birth historiesfrom the DHS to calculatehe age-specififertility ratein thethree-yeaperiod
beforethe survey Thesecondmethodfor calculatinghe total fertility rateis anapplicationof
the Bongaartsproximatedeterminantof fertility model[8]. Suchthat, fertility ratesareamul-
tiplicativefunction of exposurdo sexuahctivity,contraceptivaise abortion,postpartuminfe-
cundability,andan unexplainedesidual This residualrefersto the factorsthat directly affect
thetotalfertility ratebut arenot observablén the currentdatasetor modelled.

We examinethetotal fertility rateandthe proximatedeterminantsof fertility acrosghe21
sub-Saharaafrican countriesand by wealthquintile within eachcountry,overmultiple sur-
veys(time points). Thewealthquintilescalculatedy the DHS [19] areacompilationof each
household'sssetsandthefirst principal componentis usedastheinformation for the wealth
index.Householdsith more assetfiadhigherscoresThe scoresvereassignedby household,
thenranked,andthendividedinto equalpopulationquintiles:five groupswith the samenum-
berof householdsn each(http://www.dhsprogran.com/topics/wealth-indexhdex.cfm).

Summary of Bongaarts’ model

In this study,wefollowedBongaarts[8] modelof the proximatedeterminantof fertility. The
Bongaartsframeworkprovidesan understandingf the four main proximatedeterminantsof
fertility in shapindevelsandtrendsin thetotal fertility. In Bongaartsmodel,thetotal fertility
ratecanbeestimatedo beafunction of the biologicalmaximumtotal fertility (TF). Then,
delayedexposurdo sexuahctivity (Cm), contraceptivaise(Cc),abortion (Ca),postpartum
infecundability(Ci), andtheresidualreducethefertility ratefrom the biologicalmaximumto
theobservedate.

Delayingmarriageor delayednitiation of sexuahctivitywill reducetheyearghata
womanof reproductiveageis exposedo therisk of pregnancyContraceptivaisedecreases
therisk of pregnancyAbortion reduceshe numberof live births. Postpartuminfecundability
is acombinationof postpartumabstinencend postpartumamenorrheaThelatteris aresult
of breastfeedindpllowing abirth.

The proximatedeterminantvariablegoint directlyto policyinstrumentsthat arerelevant
in the maternalhealthspacechild marriage Jow contraceptiveise high ratesof unsafeabor-
tions,andthe needfor supportin the post-partumperiod.All areissueghat plaguewomen,
particularlyin low-resourcesettingsBongaartspaperd8, 9, 20],and our ownworking paper
[18], providedetailsof the calculationsof the proximatedeterminantsof fertility.

Eachof the proximatedeterminantswork to reducefertility from the biologicalmaximum,
whichwesetat 15.3following Bongaartsearlierpaper[20]. If the ageof marriageor sexual
debutis delayedthenthis contributestoward an observedieclinein thefertility rate.|f
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Table 1. Countries and surveys in the sample.

Survey years

N | Number of surveys 1990-1994 1995-1999 2000-2004 2005-2009 2010-2014
Benin 38,199 4 1996 2001 2006 2011
BurkinaFaso 35,405 411992 1998 2003 2010
Camerom 28,930 411991 1998 2004 2011
Coted'lvoire 17,563 3|1994 1998 2011
Ethiopia 30,443 3 2000 2005 2010
Ghana 18,790 411993 1998 2003 2008
Guinea 20,359 3 1999 2005 2012
Kenya 29,082 41993 1998 2003 2008
Madagasaa 30,229 31997 2003 2008
Malawi 41,605 41992 2000,2004 2010
Mali 44,687 4 1995 2001 2006 2012
Mozambiqie 29,503 3 1997 2003 2011
Namibia 23,626 411992 2000 2006 2013
Niger 29,087 3 1998 2006 2012
Nigeria 76,737 411990 2003 2008 2013
Rwanda 24,307 411992 2000 2005 2010
Senegal 49,189 5| 1997 2005 201020122014
Tanzania 32,920 411996 1999 2004 2009
Uganda 27,951 4 1995 2000 2006 2011
Zambia 35,043 4 1996 2001 2007 2013
Zimbabwe 30,853 41994 1999 2005 2010
TOTAL 694,508

SourceAuthors' calculationbasebn DHS data.

https://da.org/10.1371durnal.pon®203344.t001

contraceptivause(or effectivenesghatesincreasethis too contributesto an observediecline
in thetotal fertility rate.Followingabirth, the period of postpartumamenorrheanaybe
extendeddueto alongerperiodof intensivebreastfeedingr postpartumabstinenceandwill
actto reducethetotal fertility rate. Themodelalsoaccountdor abortionrates but wedid not
havesufficientdataat the country or sub-nationalevelandinsteadappliedregion-specific
aggregateatesestimatedoy Sedghsinghetal.[21]. Abortion ratesarein partafunction of
postpartuminfecundability,asawomanmayhavea period of abstinencdollowing anabor-
tion andthisis accountedor in the Bongaatséstimationof the contribution of abortionrates
in determiningfertility rates.In the estimationsn this study,aperiodof postpartuminfecund-
ability doesvary by wealthquintile atthe sub-nationalevel thusthe descriptivedatais not
constantwithin regionseventhoughthe abortionratesareconstantatthe regionallevel.

We examinetrendsin thetotal fertility rate,andthe proximatedeterminantspy wealth
quintile, following the approachof Majumderand Ram[22] who focusedon the SouthAsian
region,andearlywork by Finlayetal[18].

Results
Total fertility rate by wealth quintile, over time

In this paperwe calculatehetotal fertility rateby wealthquintile usingRodriguez'sodefor
age-specififertility rates.Table2 (pooresttrichestolumns)showshat the total fertility rate
of the poorestis higherthan thetotal fertility rateof therichestfor all 21 countries.In the
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Table 2. Levels and changes in the total fertility rates by richest and poorest, earliest and latest surveys.

TFR Rodriguez
Earliest Year
Richest

Poorest

0y

Benin
BurkinaFaso
Camerom
Coted'lvoire
Ethiopia
Ghana
Guinea
Kenya
Madagasaa
Malawi

Mali
Mozambique
Namibia
Niger
Nigeria
Rwanda
Senegal
Tanzania
Uganda
Zambia
Zimbabwe

SourceAuthors' calculationbasecbn DHS data.

8

8
6.4
7.2
7.8
7.5
6.4
8.2
9.1
7.9
7.8
6.6
7.2
9.1

7
9.4
8.2
8.1
7.6
7.7
7.2

4.7
5.5
5.1
4.7
4.5

4
4.7
4.4
4.1
6.5
6.2
4.9
4.1

7
5.8
6.8
54
4.5
5.9
5.8

4

Latest Year
Poorest | Richest |Poorest- Latest Poorest— Latest Richest— Latest (Poorest—Richest)—
(4) (5) Richest (6) Earliest Poorest (7) | Earliest Richest (8) | Earliest (Poorest—Richest)
9
3.3 6.9 4.7 2.2 -1.1 0 -1.1
2.5 7.7 4.3 34 -0.3 -1.2 0.9
1.4 7.9 3.7 4.1 1.4 -1.3 2.8
25 7.1 3.8 3.3 -0.2 -1 0.8
3.4 7.7 3.9 3.8 -0.1 -0.6 0.5
3.5 7.4 3.2 4.2 -0.2 -0.9 0.7
1.7 6.9 4.1 2.8 0.5 -0.6 11
3.8 8.2 4 4.2 0 -0.4 0.4
5 7.4 3.3 4.1 -1.7 -0.8 -0.9
1.4 7.9 4.7 3.2 0 -1.7 1.8
1.6 7.4 55 2 -0.4 -0.7 0.3
1.7 8.1 3.8 4.3 15 -1 25
3.2 59 2.7 3.2 -1.3 -1.3 0
2.2 8.7 6.9 1.8 -0.4 -0.1 -0.3
1.2 7.8 4.6 3.1 0.7 -1.2 1.9
2.6 7.5 5.5 1.9 -1.9 -1.3 -0.7
2.8 8.2 4.8 3.4 -0.1 -0.7 0.6
3.6 7.6 4.6 3 -0.5 0.1 -0.6
1.7 8.7 5.1 3.6 1.1 -0.8 1.9
1.9 8.4 4.4 4 0.7 -1.3 2
3.2 5.7 3.4 2.3 -1.4 -0.6 -0.9

Note:(1) Levelof TFRfor the poorestin earliestsurvey(2) Levelsof TFRfor therichestin earliestsurvey(3) Gapbetweerrich andpoorin earliesisurvey(4) Levels
of TFRfor the poorestin latestsurvey (5) Levelof TFRfor therichestin latestsurvey(6) Gapbetweerrich andpoor in latestsurvey(7) Changan poorestTFRover
time, (8) Changan richestTFRovertime, (9) Changan the gapbetweerrich andpoor overtime.

https://da.org/10.1371durnal.pon®203344.t002

earliestsurveysthe pooresthavetotal fertility ratesashigh as9.4children perwomanin
Rwandan 1992 andthe lowestrateis 6.4children perwomanin Cameroonand Guinea By
themostrecentsurveythetotalfertility ratefor the poorestrangedfrom 5.7in Zimbabwe
2010to 8.7in both Uganda201l1andNiger2012.

Overtime, for the poorestquintile (Table2, LatestPoorestxEarlief®oorest) 13/21coun-
triessawthetotal fertility rate . Thisdeclinerangedfrom adrop of 1.9childrenper
womanfor the poorestin Rwandabetweer1992and2010to a0.1drop in the numberof chil-
drenperwomanin Ethiopia(7.8in 2000to 7.7in 2010)and Seneg&(8.2in 1997to 8.2in
2014 with rounding). In the caseof RwandaRutayisireetal [23] explorethe changingdecom-
positionof this fertility declineovertime. Theyfound contraceptivaiseadriving forcein later
yearsput delayedmarriageplayingarolein earlieryearsTwo countries Kenyaand Malawi,

saw in thetotal fertility rateof the poorestwealthquintile overtime. For sixcoun-
tries,CameroonGuineaMozambiqueNigeria,Ugandaand Zambia thetotal fertility rateof
the poorest from the earliesto the latestsurvey.Thepoorestin Mozambiquehadthe

largestabsoluténcreasen thetotal fertility rate,from 6.6childrenperwomanin 1997to 8.1
childrenperwomanin 2011.
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Overtime, for therichestquintile (LatestRichesttLatestoorest),19/21countriessawa
decreas their totalfertility rate.Beninsawno changen thetotalfertility rateof therichest
overtime. Tanzaniasawanincreaseof 0.1children perwomanfor therichestquintile between
1996and2009.

Inequality in total fertility rates increasing or decreasing over time

Table2 alsoshowsgthe differencein thetotal fertility rate (Rodriguezestimate)of the poorest
wealthquintile minustherichestwealthquintile, in the earliestandlatestsurveyyearsWe
took the earliesiandlatestsurveyfor eachof the countriesin our sampleandlookedatthe
changen the  in totalfertility rateof the poorestminusthetotal fertility rateof therichest.
Wefoundthatfor 14 of the 21 countries the gapbetweerthe poorestandrichesttotal fertility
rateincreasedThatis, inequalityin thetotal fertility rateincreasedor thesel4 countries:Bur-
kina FasoCameroonCoted'lvoire, Ethiopia,GhanaGuinea Kenya Malawi,Mali, Mozam-
bigue,Nigeria,SenegalJgandaandZambia.

The gapbetweemoorestandrichestwasconstantin Namibia.For theremainingsixcoun-
triesin the samplethe gapbetweerpoorestandrichestdeclined(Benin,Madagascafliger,
RwandaTanzaniaand Zimbabwe).

Of the 14 countriesthat sawanincreasen inequalityin fertility decline for sixcountries
thiswasdueto morerapid declinesfor therichestcomparedo the slowerdeclinesof the poor-
estquintilesovertime (BurkinaFasoCoted'lvoire, Ethiopia,GhanaMali, and Senegal}-or
another6/14countriesthat sawanincreasen fertility inequality thisrisein inequalitywas
dueto the poorestexperiencinganincreasen thetotal fertility ratewhile therichestexperi-
encedadeclinein thetotal fertility rateovertime (CameroonGuinea,MozambiqueNigeria,
UgandaandZambia).For Kenyaand Malawi,therewasanincreasen inequalityof thefertil-
ity ratedueto adeclinein thetotal fertility rateovertime for therichest,but no changen the
total fertility rateovertime for the poorest.

For Namibia,thetotal fertility ratedecreasetly the sameamountfor therichestand poor-
est,(falling by 1.3points)and sothe gapbetweerrich and poor remainedthe sameovertime.
Thepooresthadatotal fertility rateof 7.2in the earliestsurvey andtherichesthadatotal fer-
tility rateof 4.1.Bythetime of the mostrecentNamibiansurveythetotal fertility ratewas5.9
for thepoorest(down 1.3)and2.7(down 1.3)for therichest.

For the six countriesthat sawa closingof the gapbetweertherichestand pooresttotal fer-
tility ratesovertime, four countriesdid sodueto the declinein fertility of the poorestbeing
greaterthanthe declinein fertility of the richest(Madagascat\iger,RwandaandZimbabwe).
For Benin,the poorestsawadeclinein thetotal fertility rateovertime, while therichestsaw
no changeFor Tanzaniathe poorestsawadeclinein thetotal fertility rateovertime, while
therichestsawanincreasen their total fertility rateovertime.

Proximate determinants of fertility by wealth quintile, over time

Thusfar, wehaveexaminechowthe gapbetweerrich andpoor in thetotal fertility ratehas
widened(increasingnequalityin fertility decline)or narrowed(decreasingnequalityin fertil-
ity decline)overtime. Furthermore we examinedwvhetherthis wideninginequalityis dueto
the poor laggingbehindor therich acceleratingthead.

We nowturn to examinehow the proximatedeterminantsof fertility+marriage contracep-
tion, andpostpartumabstinence/amenorrheplayarole in shapingthe wideningor narrow-
ing fertility inequality.

Tables3 and4 showhow eachof the proximatedeterminantsof fertility reducedertility
from the biologicalmaximum (15.3)to the observedotal fertility rateby wealthquintiles,as
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Table 3. Proximate determinants of fertility by wealth quintile, earliest survey.

Poorest Richest Poorest-Richest
R M C A I TFR R M C A I TFR R M C A I
BurkinaFaso 8.0 |0.1 05 |01 |05 6.1 |55 0.8 1.0 1.3 |08 |6.0 |25 -0.7 -05 |-12 |-0.3 |0.2
Coted'lvoire 7.2 1.5 06 |01 |07 |51 |47 1.8 11 1.9 11 |45 |25 -0.3 -05 |-1.8 |-04 |05
Ethiopia 78 |-19 26 |01 |05 |6.1 |45 -0.5 3.0 1.7 1.0 |57 3.4 -1.4 -04 |-16 |-05 |05
Ghana 75 103 1.2 |05 |07 |51 4.0 2.0 1.7 |20 14 4.2 3.5 -1.7 -05 |-15 |-0.7 0.9
Mali 7.8 1.8 06 |01 |07 |44 |6.2 1.2 1.2 1.8 10 4.1 1.6 0.6 -06 |-1.7 |-02 |03
Senegal 8.2 |0.0 09 |01 |06 56 |54 -0.8 3.6 1.6 1.0 (45 |28 0.7 27 |-15 |-04 1.1
Group average 7.8 0.3 1.1 0.2 0.6 5.4 5.1 0.7 1.9 1.7 1.0 4.8 2.7 -0.4 -0.9 -1.6 -0.4 0.6
Kenya 8.2 |-0.6 1.4 |07 |07 50 |44 0.2 1.8 |35 14 |40 |38 -0.8 -04 |-28 |-0.7 1.0
Malawi 79 |-04 22 |05 |08 43 |65 0.1 1.8 1.8 10 |41 1.4 -0.5 0.4 -1.3 |-0.2 |0.2
Group average 8.0 -0.5 1.8 0.6 0.8 4.6 54 0.1 1.8 2.7 1.2 4.1 2.6 -0.6 0.0 -2.1 -0.5 0.6
Camerom 6.4 |20 06 |01 |07 55 |51 2.0 0.7 |20 1.0 |46 1.4 0.0 0.0 -19 |-03 |09
Guinea 6.4 14 05 |01 |04 |65 |47 14 1.2 1.0 |06 |64 1.7 0.0 -0.7 |-10 |-0.2 |0.2
Mozambique 6.6 |23 1.0 |01 |09 |45 |49 1.9 1.2 15 12 |46 1.7 0.4 -0.2 |-14 |-03 |-0.2
Nigeria 7.0 1.2 07 |00 |06 |57 |58 0.9 1.1 1.3 |08 |53 1.2 0.3 -04 |-13 |-02 |03
Uganda 7.6 1.2 07 |02 |08 48 |59 0.7 1.3 |23 11 |4.0 1.7 0.5 -06 |-20 |-0.3 |08
Zambia 7.7 0.0 1.2 |05 |07 |52 |58 -1.0 24 |26 1.1 44 1.9 1.0 -1.2 |-21 |-04 |08
Group average 7.0 1.3 0.8 0.2 0.7 5.4 5.3 1.0 1.3 1.8 1.0 4.9 1.6 0.4 -0.5 -1.6 -0.3 0.5
Namibia 7.2 0.6 20 |04 |04 |46 |41 04 1.2 46 |07 |44 |32 0.2 0.9 -42 |-03 |03
Group average 7.2 0.6 2.0 0.4 0.4 4.6 4.1 0.4 1.2 4.6 0.7 4.4 3.2 0.2 0.9 -4.2 -0.3 0.3
Madagasaa 9.1 |-04 11 |02 |07 |45 |41 1.2 22 |27 1.7 |34 |50 -1.6 -11 | -25 |-1.0 1.1
Niger 9.1 |-0.2 08 |00 |06 |49 |70 -0.3 2.1 15 |08 |43 |22 0.2 -1.3 |-14 |-03 |07
Rwanda 9.4 | -32 27 |07 |06 |50 |68 -2.2 3.7 15 |08 |46 |26 -0.9 -09 |-08 |-02 |04
Zimbabwe 7.2 |-03 1.6 1.7 |09 |43 |40 -0.6 22 |41 15 |41 |3.2 0.3 -06 |-24 |-0.7 |02
Group average 8.7 -1.0 1.6 0.7 0.7 4.7 5.5 -0.5 2.6 2.4 1.2 4.1 3.2 -0.5 -1.0 -1.8 -0.5 0.6
Benin 8.0 |07 05 |02 |06 |53 |47 1.9 14 |17 12 |44 |33 -1.3 -08 |-14 |-06 |08
Group average 8.0 0.7 0.5 0.2 0.6 53 4.7 1.9 14 1.7 1.2 4.4 33 -1.3 -0.8 -1.4 -0.6 0.8
Tanzania 8.1 |-0.2 09 |04 |06 |55 |45 1.2 1.0 |22 12 |51 |36 -1.5 -0.2 |-19 |-05 |04

Groupaverage |8.1 -0.2 09 |04 |06 |55 |45 1.2 1.0 22 1.2 5.1 3.6 -1.5 -0.2 -1.9 -0.5 0.4
Totalaverage 7.7 103 1.2 |03 |07 |51 |52 0.6 1.8 |21 |11 |46 |26 -0.3 |-06 |-18 |-04 |05

Note: TFR= totalfertility rate,R = residualM = Cm marriageandexposurendex,C = Cc contrac@tive useindex,A = Caabortionindex,| = Ci postpartum
infecundalility index

https://da.org/10.1371¢urnal.pon®203344.t003

estimatedy the Rodriguezcodeof calculatingthe age-specififertility rateusingthe DHS
birth histories.

Earliest surveys. \Wetakethe exampleof Mozambiquen Table3.In theearliestsurvey,
womenin the poorestwealthquintile hadatotal fertility rateof 6.6.Forthesewomen,postpar-
tum infecundability(postpartumamenorrheaand postpartumabstinenceproughtthetotal
fertility ratedown by 4.5from the biologicalmaximumof 15.3. Abortion broughtthe total fer-
tility ratedown by afurther 0.9.Contraceptionbroughtthetotal fertility ratedownby0.1,and
non-exposurdgfor exampledelayednarriage)broughtfertility downafurther 1.0.Theunex-
plainedresidualbroughtfertility downby 2.3.

Thatis, for the poorestin Mozambiquen the earliestsurvey postpartuminfecundability
anddelayedmarriagewerethe mosteffectivemethodsin bringing fertility ratesdown from
the biologicalmaximum.Contraceptivaiseplayedaminor role.
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Table 4. Proximate determinants of fertility by wealth quintile, latest survey.

Poorest Richest Poorest—Richest

TFR R M C A I TFR R M C A 1 TFR R M C A I
BurkinaFaso 7.7 0.5 11 /04 |05 |51 |43 1.1 15 |29 |10 |44 |34 -0.6 -04 |-25 |-05 |0.7
Coted'lvoire 7.1 1.7 08 |05 |06 |47 |38 2.4 1.7 |21 |11 |42 |33 -0.7 -09 |-1.7 |-06 |05

Ethiopia 7.7 -1.0 20 |07 |06 |53 [3.9 -0.8 26 |39 |14 |43 |38 -0.2 -06 -32 |-08 |1.0
Ghana 7.4 -0.3 1.8 |06 |05 |52 |32 1.6 29 |25 |14 |37 |42 -1.8 -1.1 | -19 |-09 |15
Mali 7.4 2.0 06 |02 |06 |45 |55 1.4 16 (20 (08 |40 |20 0.6 -09 |-18 |-03 |05
Senegal 8.2 0.0 1.0 |07 |05 |50 |48 -0.7 40 |19 |09 |43 |34 0.7 -30 |-1.3 |-04 |06
Group average 7.6 0.5 1.2 0.5 0.5 5.0 4.2 0.8 2.4 2.6 1.1 4.2 3.3 -0.4 -1.2 -2.1 -0.6 0.8
Kenya 8.2 -1.6 23 |09 |07 |48 |40 0.1 20 |37 |14 |41 |42 -1.7 0.3 -28 |-08 |0.7
Malawi 7.9 -2.2 16 |20 |06 |53 |47 -0.8 19 |38 |12 |44 |32 -1.4 -0.3 |-18 |-05 |0.9
Group average 8.0 -1.9 1.9 1.5 0.6 5.1 4.4 -0.3 1.9 3.8 1.3 4.3 3.7 -1.6 0.0 -2.3 -0.6 0.8
Camerom 7.9 0.5 12 |02 |06 |49 |37 1.8 15 |29 |15 |39 |41 -1.2 -0.2 | -28 |-09 |1.0
Guinea 6.9 1.4 07 |01 |05 |58 |41 1.4 18 |13 |08 |6.0 |28 0.0 -1.2 |-1.2 |-03 |-0.2
Mozambigque 8.1 0.0 1.3 /02 |06 |51 |38 1.5 12 |24 |13 |51 |43 -1.5 0.1 -22 |-0.6 |0.0
Nigeria 7.8 1.3 06 |01 |05 |51 |4.6 0.9 21 |31 |10 |35 |31 0.4 -5 |-30 |-05 |16
Uganda 8.7 -1.4 15 |07 |06 |52 |51 -0.2 19 |35 |12 |38 |36 -1.2 -04 |-28 |-06 |14
Zambia 8.4 -1.9 1.2 1.7 |06 |52 |44 -1.3 26 |40 |13 |42 |40 -0.6 -1.3 | -23 |-07 |1.0
Group average 7.9 0.0 1.1 0.5 0.6 5.2 4.3 0.7 1.8 2.9 1.2 4.4 3.6 -0.7 -0.8 -2.4 -0.6 0.8
Namibia 5.9 0.0 14 |27 |04 |49 |27 0.6 10 |56 |08 |46 |32 -0.6 0.4 -29 |-04 |02
Group average 5.9 0.0 1.4 2.7 0.4 4.9 2.7 0.6 1.0 5.6 0.8 4.6 3.2 -0.6 0.4 -2.9 -0.4 0.2
Madagasaa 7.4 0.4 13 |11 |08 |44 |33 1.8 15 |35 |19 |33 |41 -1.5 -0.2 | -24 |-11 |11
Niger 8.7 0.6 06 |01 |05 [48 |6.9 0.5 19 |16 |07 |38 |18 0.2 -1.3 | -15 |-02 |1.0
Rwanda 7.5 -3.1 30 |17 |06 |55 |55 -2.7 39 |35 |11 (40 1.9 -0.4 -09 |-18 |-04 |16
Zimbabwe 5.7 0.1 14 |24 |09 |48 |34 -0.5 28 |39 |16 |41 |23 0.6 -1.4 | -15 |-0.7 |0.7
Group average 7.3 -0.5 1.6 1.3 0.7 4.9 4.8 -0.2 2.5 3.1 1.3 3.8 2.5 -0.3 -1.0 -1.8 -0.6 1.1
Benin 6.9 1.0 11 03 |05 |55 |47 1.7 22 |17 |10 |40 |22 -0.8 -1 |-14 |-05 |15
Group average 6.9 1.0 1.1 0.3 0.5 5.5 4.7 1.7 2.2 1.7 1.0 4.0 2.2 -0.8 -1.1 -1.4 -0.5 1.5
Tanzania 7.6 -0.2 1.2 11 |07 |49 |46 -0.1 1.9 |37 |13 |40 |3.0 0.0 -0.7 |-26 |-06 |1.0
Group average 7.6 -0.2 1.2 1.1 0.7 4.9 4.6 -0.1 1.9 3.7 1.3 4.0 3.0 0.0 -0.7 -2.6 -0.6 1.0
Total average 7.6 -0.1 1.3 0.9 0.6 5.0 4.3 0.5 2.1 3.0 1.2 4.2 3.2 -0.6 -0.8 -2.1 -0.6 0.9

Note: TFR= totalfertility rate,R = residualM = Cm marriageandexposurendex,C = Cc contrac@tive useindex,A = Caabortionindex,| = Ci postpartum
infecundalility index

https://da.org/10.1371¢urnal.pon®203344.t004

Fortherichestwealthquintile in the earliestsurveyin Mozambiquethe observedotal fer-
tility ratewas4.9.Forthesewomen,postpartumabstinenceandamenorrheaeducedhetotal
fertility rateby 4.6from the biologicalmaximumof 15.3. Abortion reducedthetotal fertility
rateby 1.2.Contraceptivaisereducedhetotalfertility rateby 1.5.Non-exposurgfor exam-
ple,delayednarriage)oroughtfertility down by afurther 1.2.The unexplainedesidual
broughtfertility downby 1.9.

In the earliestsurveyin Mozambiquetherich (4.6)reliedon postpartuminfecundability
morethanthe poor (4.5)in reducingthe total fertility ratefrom thebiologicalmaximum.The
rich (1.5)usedcontraceptiormorethanthe poor (0.1)to reducefertility from thebiological
maximum.Therich (1.2)alsosawnon-exposurdo sexasadeterminantof their fertility rates
morethanthepoor (1.0).Theunexplainedesidualbroughtfertility down from the biological
maximumfor both therich andpoor,but it waslargerfor the poor (2.3)thantherich (1.9).
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Latest survey. In thelatestsurveyfor Mozambique,Table4,the observedotal fertility
ratewentup for the poorest(6.6to 8.1)andwentdown for therichest(4.9to 3.8)+thegapin
thetotalfertility ratebetweerrich and poor widensdueto anincreasen fertility rateof the
poorestcombinedwith adecreasén thefertility rateof therichestovertime.

For Mozambiquenot only did thetotal fertility rateof therichestand poorestchangeover
time, but sotoo did the proximatedeterminantsof fertility.

Postpartuminfecundabilitybecameanincreasinglymportant factorto bring downthe
total fertility ratefrom the biologicalmaximumfor boththerich (4.6to 5.1)andthe poor (4.5
to 5.1).Theinfluenceof contraceptivaisein reducingfertility from the biologicalmaximum
increasedor therich from 1.5to 2.4andfor thepoorfrom 0.1to 0.2.Theinfluenceof delayed
marriagedid not changdor therichestremainingat1.2overtime, but increasedor the poor-
est(1.0to 1.3).

To summarizepostpartuminfecundabilitybecamemportant to both therich andthe poor
in MozambiqueTherich usedcontraceptiormuchmorethanthe poor. Therewaslittle
changeovertime in the forcesof delayedmarriagefor therich, but slightlypositivefor the
poor.

Inequality in the proximate determinants of fertility increasing or
decreasing over time, the case of Mozambique

In Table5,the  betweerrich andpoor total fertility rate (Rodriguezjncreasedor Mozam-
biguebetweerthe earliesiandlatestsurveysThe poor relied on delayednarriagemorethan
therich did. However therich utilized contraceptiormorethanthe poor did.

In Table5, weseehe summaryfor eachcountry in totalfertility rateand

in the proximatedeterminantsof fertility. In thefirst column,for the total fertil-
ity rate (Rodriguez) anegativevalueindicatesthat the gapbetweerrichestand poorestotal
fertility rateis closingtdeclinig inequalityin thetotal fertility ratebetweerrichestandpoor-
est.A positivevalueindicatesthat the inequalityin fertility betweerrichestandpoorestis
increasingMozambiquesawan increasen the gapbetweerrichestand pooresttotal fertility
rateovertime of 2.5childrenperwomanzincreasingnequality.

FortheresidualR,anegativevalueindicatesthat the proximatedeterminanthasabigger
impacton observedertility ratesfor therichestcomparedo the poorestA positivevalueindi-
categhatthe proximatedeterminanthasabiggerimpactovertime on observedertility rates
for the poorestcomparedo therichest.

Of the 21 countries,14 countriessawtherichestrely on delayednarriageat anincreasing
ratecomparedo the poorestin reducingfertility from the biologicalmaximum.

Of the 21 countries,13countriessawtherich usecontraceptioratanincreasingatecom-
paredto the poorin reducingfertility from thebiologicalmaximum.

Of the 21 countries,16 countriessawthe poor rely on postpartuminfecundabilityatan
increasingaterelativeto therich in reducingfertility from the biologicalmaximum.(The
poor reliedon postpartuminfecundabilityatanincreasingaterelativeto therich, andyetthe
poor still fell behindin termsof total fertility rate).

Of the 21 countries 11 countriessawtherich unexplainedesidualreducingfertility ata
greateratethanthepoorest.

For 14/21countries the gapbetweerrichestand pooresttotal fertility increasedBurkina
FasoCameroonCoted'lvoire, Ethiopia,GhanaGuinea KenyaMalawi,Mali, Mozambique,
Nigeria,SenegalJgandaand Zambia).For thesecountries therichestsawincreasei con-
traceptiveuseand ageof exposurgdelayedmnarriage)to agreaterextentthanthe poorest.This
putsmore downwardpressureon thetotal fertility rateof therichestthanthe poorestthrough
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Table 5. Proximate determinants of fertility by wealth quintile, over time.

BurkinaFaso
Coted'lvoire
Ethiopia
Ghana

Mali

Senegal
Group Average
Kenya

Malawi

Group average
Camerom
Guinea
Mozambique
Nigeria
Uganda
Zambia
Group average
Namibia
Group average
Madagasaa
Niger
Rwanda
Zimbabwe
Group average
Benin

Group average
Tanzania
Group average

Total average

Latest Poorest-Earliest Poorest

TFR
-0.3
-0.2
-0.1
-0.2
-0.4
-0.1
-0.2
0.02
0.03
0.0
1.43
0.45
15
0.73
1.09
0.71
1.0
-1.3
-1.3
-1.7
-0.4
-1.9
-1.4
-1.4
-1.1
-1.1
-0.5
-0.5
-0.2

R
0.4
0.1
0.9
-0.5
0.2
0.0
0.2
-1.0
-1.8
-1.4
-1.5
0.0
-2.2
0.1
-2.6
-1.9
-1.3
-0.6
-0.6
0.7
0.8
0.1
0.4
0.5
0.3
0.3
0.1
0.1
-0.4

M
0.6
0.2
-0.6
0.6
0.1
0.1
0.2
0.9
-0.6
0.2
0.6
0.2
0.3
-0.1
0.8
0.1
0.3
-0.6
-0.6
0.1
-0.2
0.3
-0.2
0.0
0.5
0.5
0.3
0.3
0.2

C

0.3
0.3
0.6
0.1
0.1
0.6
0.3
0.2
15
0.9
0.0
0.0
0.1
0.0
0.5
1.2
0.3
2.3
2.3
0.9
0.1
1.0
0.7
0.7
0.1
0.1
0.7
0.7
0.5

Latest Richest-Earliest Richest Latest (Poorest-Richest)-Earliest (Poorest—

Richest)

A I TFR R M C A I TFR R M C A 1
0.0 1.1 | -1.2 0.4 0.6 1.6 0.2 -1.6 |0.9 0.0 0.1 -1.3 |-0.2 |05
-0.1 |-04 |-1.0 |05 0.5 0.2 0.0 -0.3 |08 -04 |-04 |0.1 -0.1 0.0
0.1 -0.8 |-0.6 -03 |-04 |22 0.4 -1.3 |05 1.1 -0.2 |-16 |-0.3 |05
-0.2 |0.2 -0.9 -04 |13 0.5 0.1 -0.5 |07 -0.1 |-0.7 |-04 |-0.2 |0.6
-0.2 |01 -0.7 0.3 0.4 0.2 -0.1 |0.0 0.3 -0.1 |-0.3 |-0.1 |0.0 0.2
-0.1 |-06 |-0.7 0.1 0.4 0.3 -0.1 |-0.1 |06 -0.1 |-0.3 |03 0.0 -0.5
-0.1 -0.4 -0.8 0.1 0.5 0.8 0.1 -0.6 0.6 0.1 -0.3 -0.5 -0.1 0.2
0.0 -0.1 |-04 -0.1 |0.2 0.2 0.0 0.1 0.4 -09 |0.7 0.0 0.0 -0.2
-0.2 |1.0 -1.7 -0.8 |0.1 2.0 0.2 0.3 1.8 -1.0 |-0.7 |-05 |-03 |0.7
-0.1 0.5 -1.1 -0.5 0.2 1.1 0.1 0.2 1.1 -0.9 0.0 -0.2 -0.2 0.3
0.0 -06 |-1.3 -02 |08 0.9 0.5 -0.7 |28 -1.2 |-0.2 |-09 |-05 |01
0.1 -08 |-06 0.0 0.6 0.3 0.2 04 |11 0.1 -04 |-02 |-01 |-04
-0.3 |06 -1.0 -04 |0.0 0.9 0.1 0.5 25 -19 |03 -08 |-04 |0.2
-0.1 |-06 |-1.2 0.0 1.0 1.8 0.2 -1.8 | 1.9 0.1 -1.1 |-18 |-04 1.2
-0.2 |04 -0.8 -09 |06 1.2 0.1 -0.3 | 1.9 -1.7 0.2 -08 |-0.3 |0.7
-0.1 | 0.0 -1.3 -0.3 |0.2 1.4 0.3 -0.2 |20 -1.6 |-01 |-01 |-04 |0.1

-0.1 -0.2 -1.0 -0.3 0.5 1.1 0.2 -0.5 2.0 -1.0 -0.2 -0.8 -0.3 0.3
0.0 0.2 -1.3 0.2 -0.2 0.9 0.1 0.2 0.0 -0.8 -04 |13 -0.1 | 0.0
0.0 0.2 -1.3 0.2 -0.2 0.9 0.1 0.2 0.0 -0.8 -0.4 1.3 -0.1 0.0

0.1 -0.2 |-0.8 0.6 -0.7 0.8 0.3 -0.2 |-0.9 0.1 0.8 0.1 -0.1 | 0.0
-0.1 |-0.1 |-0.1 0.8 -0.2 |0.1 -0.1 |-05 |-03 0.0 0.0 0.0 0.0 0.3
0.0 0.5 -1.3 -04 |0.2 1.9 0.2 -0.7 |-0.7 0.5 0.1 -1.0 |-0.2 1.2
0.1 0.5 -0.6 |0.1 0.6 -0.2 0.1 0.0 -09 |03 -0.8 0.9 0.0 0.5
0.0 0.2 -0.7 0.3 0.0 0.7 0.1 -0.3 | -0.7 0.2 0.0 0.0 -0.1 | 0.5
-0.1 |03 0.0 -02 |0.8 0.0 -0.2 |-04 |-1.1 0.5 -0.3 0.0 0.1 0.7

-0.1 0.3 0.0 -0.2 (0.8 0.0 -0.2 -0.4 -1.1 0.5 -0.3 0.0 0.1 0.7
0.1 -0.6 |0.1 -1.4 0.9 1.5 0.1 -1.2 | -0.6 1.4 -06 |-0.7 |-0.1 0.6
0.1 -0.6 |0.1 -1.4 09 1.5 0.1 -1.2 -0.6 1.4 -0.6 -0.7 -0.1 0.6
-0.1 -0.1 -0.8 -0.1 0.4 0.9 0.1 -0.4 0.7 -0.3 -0.2 -0.3 -0.2 0.3

Note: TFR= totalfertility rate,R = residualM = Cm marriageandexposuréndex,C = Cc contracgtive useindex,A = Caabortionindex,| = Ci postpartum
infecundalility index

https://da.org/10.1371durnal.pon®203344.t005

thesewo proximatedeterminantsMoreover for this groupon averagehoth the poorestand
richestdecreasetheir relianceon postpartuminfecundability(putting upwardpressureon
thetotalfertility rate).However this decreasedelianceon postpartuminfecundabilitydid not
offsettherole of delayednarriageand contractionin decreasinghetotal fertility rate. The
poor alsoreducedheir relianceon postpartuminfecundabilityby lesshantherichest.
Forthe group of countriesthat sawanincreasen fertility inequalitydueto therichest
decreasingn thetotal fertility ratewhile the poorestincreasingheir total fertility rate(the
only groupthatactuallysawthe poorestincreasen their total fertility rateovertime), delayed
marriageand contraceptivaiseboth increasedn their role for therichestand poorestputting
downwardpressureon total fertility ratefor both wealthgroups.The upwardpressureon total
fertility ratecreatedby increasediseof postpartuminfecundabilityfor the richestand poorest,
did not sufficientlyoffsetthe role of contraceptioranddelayednarriageto causegheincrease
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in total fertility ratefor the poorestln this caseit wastherole of the residualwhich sawtotal
fertility rateof the poorestincreasehighlightingthe needto discovemwhatthis residual
represents.

For Kenyaand Malawi,thesecountiesalsosawanincreasen theinequalitybetweerrichest
andpoorestfor the total fertility ratesxdriverby therichestdecreasingn total fertility rate
while the poorestremainedunchangedrather,it wasaverysmallincrease)n their total fertil-
ity rateovertime. Forthesetwo countries therichestincreasedn their relianceon delayed
marriage .Thepoorestin Malawisawadecreas@ ageof marriageor sexuatebutbetween
thelatestand earliestsurveysTherichestand poorestin both countriessawanincreasedole
of contraceptivaise this wasstrongerfor therichestin Malawi.In Kenya the poorestdecreas-
ingly reliedon postpartuminfecundability while the poorestandrichestin Malawiincreased
in their relianceon postpartuminfecundability.

For Namibia,wheretherichestand poorestdeclinedequallyin their total fertility rate,age
of marriage/exposuractuallydeclinedfor both groups(poorestmorethanrichest)putting
upwardpressureon total fertility rate.However,jn Namibia,contraceptivaiseof the poorest
increasedsarategreaterthantheincreasdor therichest.This catch-upin contraceptivaise
of the poorestmeantthat both the richestand poorestsawequaldeclinein their total fertility

rates.
For six countries the gapbetweernrichestand pooresttotal fertility ratedecreased-or
Madagascai\iger,RwandaandZimbabwe, therewasno changen ageof mar-

riage,equalincreasen contraceptivaisebyrichestandpoorestandastrongerrole of postpar-
tum infecundabilityfor the poorestthantherichest.Postpartuminfecundabilityplayedthe
role of closingthe gapbetweerrichestand poorestotal fertility rate.

For Benin,therichestsawno declinein their total fertility ratewhile the poorestsawa
declinein totalfertility rate. The gapbetweerrich and poor total fertility ratenarrowed.For
the pooresttherewasincreasedelianceon delayedmarriage contraceptivaise and postpar-
tum infecundability(andtheresidual) andthusall the proximatedeterminantsvorkedto
decreaséotal fertility rateof the poorestHowever the richestsawno changen their con-
traceptiveuse adecliningdependencen postpartuminfecundability(upwardpressureon
total fertility rate).Ageof marriage/exposuref therichestincreaseddownwardpressuren
totalfertility rate).

For Tanzaniawherethe poorestsawadecrease their total fertility rateandtherichestan
increasen their total fertility rate(andanarrowingof the gapbetweerrichestandpoorest
total fertility rate),this wasdriven by the unknown residualof therichest.

In summary wecouldsaythatfor thosecountriesthat sawanincreasen inequalityof fer-
tility ratesthe poorestweredecliningin their useof postpartuminfecundabilityand did not
compensater keepup with therichestin termsof contraceptivause. Trendsin increasinghe
ageof exposure/marriagalsolaggedor the poorest.

Forthosecountriesthat sawadecrease the gapbetweerrichestandpoorestin termsof
thetotalfertility rate,therewasanincreasedole of postpartuminfecundabilityin reducing
fertility ratesfor the poorestMoreover,contraceptivaiseof the poorestfor thesecountries
increasedandkeptpacewith therichest.Delayedmarriageplayedaminor (or non-existent)
role.

Discussion

To investigatavhy fertility inequalitychangedlifferentlyfor the richestandpoorestcountries,
weusedthe Bongaartsproximatedeterminantof fertility model,in whichtheseproximate
determinantof fertility directly determinethefertility rate.In this paperwefound thatthere
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wasincreasingnequalityin thefertility rateacrossvealthquintilesfor 14/21SSAcountries.
We assumehatthe proximatedeterminantsof the levelsof fertility arealsothe proximate
determinantsof inequalityin fertility. Suchthat,inequalityin sexuakxposureinequalityin
contraceptivaise andinequalityin postpartuminfecundabilityleadto inequalityin fertility
rates.

Wefoundthatincreasingnequalityin thetotal fertility ratewasdriven by positivetrends
in delayednarriagefor the richestwealthquintile andmodestgainsin contraceptivaiseby
therichest.However the poorestdid not seehesegains hencetherising inequalitythe total
fertility ratebetweertherichestandpoorestRossieetal [24] havenotedthe smallerrole of
moderncontraceptivaisein determiningobservedertility of the poorestApplying Bon-
gaartsmodel,andputting exposurecontraceptivaiseabortion, postpartumabstinenceand
amenorrhedbreastfeedinggide-by-sidepur descriptivedataanalysisalsohighlightsthe mod-
estrole of moderncontraceptivaisein determiningobservedertility of the poorestMore-
over,thereis asignificantrole of delayednarriagefor therichest,and postpartum
infecundabilityfor the poorestin determiningfertility rates.

Postpartuminfecundabilityhasplayedaverylargerole in reducingfertility ratesfor the
poorestwealthquintile (althoughgainswerenot enoughto seesignificantdeclininginequality
in fertility). Without thisimportant mechanisnof postpartuminfecundability therewould
havebeenamuchgreaterdivergencef thefertility ratebetweertherichestand poorestAs
Rossieand Corker[24] pointedout, naturalmethodsof fertility regulationplayanimportant
rolein sub-Saharaifrica, andin this paperweshowthat postpartumabstinencendbreast-
feedingarevital methodsfor the poorestjn particular,in regulatingfertility.

Researclypicallyfocuse®n therole of earlymarriage(sexuakxposure)contraceptive
accesanduse and programsdesignedo fosterthesédertility regulatinginstruments[25].
However,in our applicationof Bongaartstmodel,wedid not ignoretherole of postpartum
infecundabilityand,indeed weshowin this paper thatit is crucialin observingsomefertility
ratedeclinefor the poor.

Moreover throughthe descriptiveanalysisn this study,wehavefound that the residual
proximatedeterminantbwhichis yetunknownbhasplayedanincreasinglyimportant rolein
howtherich moveawayfrom the poor in termsof fertility decline Furtherwork is neededo
fully understandvhattheresidualis.

Followingfrom theresultsof this study,theimplicationsfor policy are:1) programstarget-
ing delayednarriageneedto beinclusiveof the poorestwealthquintile to ensurethat fertility
declinethroughthis mechanisnis experiencedcrosshe wealthspectrum?2) programspro-
moting contraceptivausefor the poorestwill helpwith anequaldeclinein thetotal fertility
rate;and,3) postpartuminfecundabilityis employedveryeffectivelyby the poor,andwhenit
is promotedfor thepoor, it helpsclosethe gapin total fertility rate.In fact,whenpostpartum
infecundabilityis de-emphasizednequalityin total fertility rateincreases.

While somepreviousresearcldoesemphasizé¢herole of postpartuminfecundabilityin fer-
tility regulationin poor resourcesettingd26, 27], policiesthat deemphasizpostpartuminfe-
cundability (including breastfeedingndlactationamenorrhea)n turn deemphasize
importantfertility regulationmethodsthatthe poorestarealreadytrying to use Effortsshould
bemadeto capitalizeon theseexistingtrendsby the poorestquintile to fosterbreastfeeding
programsthat alreadywork well. This, of course pverlapswith the largerdriving agendao
couplematernalhealth(and child health)servicesvith reproductiveservicestthe clinic level.

In additionto the higher-levelimitations addresseih theintroduction, therearelimita-
tionsto this analysighat shouldberecognizedsothatinterpretingthe resultscanbemade
with caution.Theresidualwasoftenhigh,andwedo not fully understandts composition.
Misreportingand potentiallyunder-reportingof contraceptivaisewould downplaythe
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contribution of contraceptiorno the determinationof the observedotal fertility rate.In addi-
tion, the abortionratewe usedwasfor the entireregionandwasnot country and agespecific,
asthe othercomponentsverecalculatedThis meanghat our interpretationof abortionrates
wasnot specificto countriesor wealthquintiles.

Despitethesdimitations, this paperhasshownthatinequalityin fertility isincreasingn 14
out of the 21 samplecountries.This divergencen fertility ratesbetweertherichestand poor-
estwealthquintilesis dueto therichestwealthquintile'sfertility declineoutpacingthe fertility
declineof the poorestin 6/14 countries,andthe poorestincreasingn their total fertility rate
comparedo declinedn therichestquintile in 6/14countries.Thefertility declineof therich-
estis driven by delayednarriageand modestincrease#n contraceptivaise.Likewisefor the
richest,postpartumabstinenceind postpartumamenorrheglayeda decreasingole. How-
ever for the poorestpostpartumabstinencend postpartumamenorrheglayedanincreas-
ingly importantrole in reducingfertility rates(althoughnot sufficientto reduceinequalityin
total fertility rates).

Without Bongaartsproximatedeterminantd§ramework,the policy focusis on child mar-
riageand contraceptiveaccesi completelydifferentfields.This paper howevershowshat
naturalmethodsof fertility regulationareimportantin reducingfertility rates+especialfpr
thepoor. Any programmaticor policy shift awayfrom thesenaturalmethodswill seean
increasen inequalityin fertility rates.
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