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Abstract

Thematernalageisanimportantcomponentindeterminingthepregnancyoutcome.
Theageofthemotherattimeofdeliveryinfluencesthechanceofhavingadverse
pregnancyoutcomes.Suchoutcomesconstitutepublichealthissuesduetoincreased
risksofstillbirth,preterm birth,lowbirthweight,jaundice,macrosomia,Downsyndrome,
perinatalmortalitiesandanincreasedriskofcaesareandelivery.Therefore,thisstudy
examinedtherelationshipbetweenadvancedmaternalageandpregnancyoutcome
usingaproductBinomialmodel.Aretrospectivestudyofpregnantwomenwasdoneto
ascertaintheeffectofadvancematernalageonpregnancyoutcomesacrossthesix
Area CouncilofFederalCapitalTerritory(FCT)Abuja,Nigeria.Delivered pregnant
womenwhoweremedicallyandobstetricallyfreebeforepregnancyweresampled
acrosssixarea councilofFCT,and data on maternalage,sexofthebabyand
pregnancyoutcomeswerecollectedandanalyzedusingaproductbinomialsampling
schemeandlocationasstrata.Therefore,6x2x2contingencytablewereformedanda
Productbinomialdistributionwasadoptedtomodeltherelativeeffectofadvance
maternalageonpregnancyoutcomesusingCochran’sandMantelHaenszelstatistic
(CMH) and Breslow-Day(BD) statistics to testfor conditionalindependentand
homogeneityofoddratiorespectively.Thepreliminaryanalysisrevealedvariationsin
maternalageacrosstheareacouncils.TheresultsfurtherrevealedthatGwagwalada
hasthehighestnumberofanormaldeliveryamongmaternalage(>=35)19(63.3%)
whilethehighestfrequencyforanadversedeliveryinthesamecategorywasobserved
inKwali27(65.8%).TheanalysisbasedontheCMHstatisticconfirmedthatpregnancy
outcomewasconditionaldependentonmaternalage.Thissuggeststhatmaternalage
isastrongdeterminantofahealthypregnancyoutcome.Likewise,resultsfrom BD
shownthattheoddratioacrossthesixAreaCouncilofFCTwasnothomogenous.This
studyrevealsthe significantinfluencesofmaternalage on pregnancyoutcomes.
Therefore,itcouldbeusedtoformulatepoliciesoncontrollingadversepregnancy
outcomesandtocreatepublicawarenessontheeffectofmaternalageonpregnancy
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outcomeswithinthestudyarea.

Keywords:Abuja,MaternalAge,PregnancyOutcome

1.Introduction

Maternalageisanintegralcomponentofachilddeliverysystem thatinfluencesresults

ofthepregnancyoutcome.Advanceandmoreadvancedmaternalageshavebeen

attributedtothefrequentrangeofpregnancycomplicationsrecordedinrecenttimeon

theglobalscene.Thesepregnancyissuesrecordedinrecenttimeincludebutnot

limitedtofatalgrowthrestriction,preeclampsia,placentalabruption,pre-term,stillbirth,

preterm birthandcaesareandelivery.Globally,therehasbeenanincreaseinriskof

healthypregnancyoutcomesandthisconstituteahugepublichealthissuesespecially

inthedevelopingnationswheretherearepoorsocio-economicconditionsandthe

availabilityofgoodhealthcarefacilitiesisstillamirage.Nutritionalimbalance,prenatal

care,childspacing,maternalagebelow 15andabove35years,overweight,obesity,

consumptionofalcohol,smokinganddrugusedaresomeofthereproductivehealth

problems(Eni-olorundaetal.,2015).Thereareabout515,000womenworldwidethat

losttheirlivesyearlyduetocausesrelatedtopregnancyandchildbirtheveryyear,and

theirdemiseleavedoveronemillionchildrenmotherless(USAID,2002;Eni-olorundaet

al.,2015).Thishugestatisticsrecordedisinthedevelopingnationsinwhichover99%

ofthesedeathsoccur(Eni-olorundaetal.,2015).

Whilethereareanumberofstudiesonpregnancyoutcomesoftheadvancedmaternal

age(AMA)inthedevelopedworld(Hoque,2012;Lamminpää,2015),thereremains
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paucityofcurrentdataregardingthecausationofstillbirthinadvancedandmore

advancedpregnancyagesandliteratureonthesubjectmatterespeciallyinSub-Saharan

Africa (SSA) and particularly Nigeria has received less attention in recent

times.Reducingthematernalmortalityandnew-bornmortalityrateisofparamount

importantespeciallynowthattheSustainableDevelopmentGoals(SDGs)vision2030is

ofglobalinterest.NormalhealthydeliverywithanAMAisabigchallengeduetomany

factors.Issuesrangingfrom gestationaldiabetesduringpregnancyorlikelihoodofpre-

existingdiabetesinolderwomen,highbloodpressure,pregnancyloss,preeclampsia,

comorbidityeffects,prematurebirthandlow birthweightamongstothersinolder

womeninfluencethepregnancyoutcomeindifferentways(Bayrampouretal.,2012).In

recentyears,reportsoninfluenceofmaternalageonpregnancyoutcomesparticularin

developingworldlikeNigeriaarefairlylimited.Hence,thisstudyseekstoexplore

productbinomialtomodeltherelationshipbetweenAMA andpregnancyoutcome

basedonthedatacollectedfrom themajorprimaryhealthcareacrossthesixArea

CouncilofAbuja,Nigeria.

2.LiteratureReview

Overtheyears,therehasbeenanincreaseinnumberofwomenwithdelayedin

childbearing(Cookeetal,2012).Thisdelayhasbeenattributedtomanyreasonslike

education,socio-economic related factors and choice oflifestyle adopted by an

individualwoman(Bayrampouretal.,2012).AnAMAismainlyaninstanceofawoman

beingofanolderageatastageofreproduction.APregnancyatageof35yearsand

aboveisusuallyexperiencecertainissueswiththepregnancyoutcomes.Suchahigh
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riskpregnancycomeswithhealthproblemssuchasstillbirth,complicationinlabour,

preterm birth,chromosomaldefectsandsometimesacaesareansection(Eni-olorunda

etal.,2015).

SeveralstudieshavebeenreportedinliteratureonanAMAandpregnancyoutcome.

Some ofthese methodologies explored were mainly usage ofdescriptive and

preliminary analyses (Bayrampouretal.,2012)while otherexplored chi-squared,

correlationanalysisandgeneralizedlinearmodels(Hoque,2012;Lamminpää,2015;

Williamsonetal.,2014).Thiscurrentstudyapproachedthesubjectmatterusinga

Cochran–Mantel–Haenszeltestforrepeatedtestsofindependencewithaproduct

binomialsampling scheme.The popular sampling scheme in literature is the

hypergeometricwhich isabinomialexperimentwithoutreplacementfrom afixed

numberoftrials(Adejumo and Adetunji,2013).TheFisher’sexacttestapplythe

distributionof2×2tableswithfixedmarginsishypergeometricwhichvariousscholars

haveconsideredirrespectiveofsamplingscheme.Mostoftheauthorsfixedrow and

columntotalsofpartialtablesarbitrarilyandassumedahypergeometricdistributionto

computethevariousprobabilitiesfrom thecontingencytablessoformed.Forinstance,

AdejumoandAdetunji(2013)usedhypergeometricdistributiontomodeltheCochran

mantelHaenszelwithapplicationtostudentperformance.

3.Methodology

3.1ResearchDesign

Thisstudyisaretrospectivestudydoneonpregnantwomenandpregnancyoutcome

acrossthesixAreaCouncilofthefederalcapitalterritory(FCT),Abuja.Delivered
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pregnantwomen who weremedicallyand obstetricalfreebeforepregnancywere

sampledacrossthesixAreaCouncilsinAbuja.Dataonthematernalage,sexofthe

babyandpregnancyoutcomeswerecollected.Thesamplingframeusedwasthe

deliveryregisterofpregnantwomenwhodeliveredinaparticularhealthcarecentre.

Also,duringthesamplingprocess,random samplingtechniquewasappliedinorderto

selectafacility(healthcare)usedforthestudy.

3.2DataCollection

Thedataforthisstudywerecollectedfrom majorhealthcarecentresacrossthesix

AreaCouncilofFCT,Abuja,Nigeria.Theareacouncilsconsideredinclude:Abaji,Bwari,

Kwali,Gwagwalada,AbujaMunicipalAreaCouncil(AMAC)andKuje.Samplesfrom

thesecouncilswereselectedusingstratifiedsampling.Atotalof200subjectswere

chosenfrom eachoftheselectedhealthcareunits.Theseselectionsweredoneinline

withrequirementoftheproductbinomialsamplingscheme.

3.3VariableCodingandClassification

Thevariousvariablesused forthisstudywerecoded and classified to easethe

computation complexity.These variables include maternalage,sex ofthe baby,

pregnancyoutcomeand location ofthehealthcareunit.Tables1 displaysmodel

variablesandtheirdescriptions

Table1.ModelVariablesandDescriptioninRelatedStudies

Variable Type of

variable

Group Description Source

Maternal

Age

Independe

nt

<35 Normalmaternalageorcontrol Kahveci et al.
(2018)
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>=35 Advancedmaternalage

Sex of the

Baby

Covariate Male Malebabygivenbirthtobymaternal

woman

Krefisetal.(2010)

Female Female baby given birth to by

maternalwoman.Classification was

basedonrelatedliterature.

Pregnancy

Outcome

Dependent Normal a pregnancy outcome with no

complications

Xiaolietal.(2014)

Adverse Acaseofdeathoranycomplications

during pregnancy is defined as

adverse

Location Control Abaji

Kwali

Kuje

Gwagwalad

a

Bwari

AMAC

This was done in line with other

related studies documented in

literature

Krefisetal.(2010)

and Dev et
al.(2016)

AMAC:AbujaMunicipalAreaCouncil

3.4.AProductBinomialModelSamplingScheme

Letnk11 followsabinomialdistributionwithparametersnk1+ , k11.Similarly,letnk21π

followsthebinomialdistributionwithparametersnk2+,k21respectively,then,π

nk11 b(nk1+ , k11) nk21 b(nk2+ , k21)asdisplacedinTables2and3,Sincetheseare~ π ~ π

independentsamples,itfollowsthatthevectorn=(nk11,nk12,nk21,nk22)followsaproduct

binomialprobabilitymodelin(1)

P(n|M1 )= (1)π (
nk1 +

nk11
)πk11

nk11πk12
nk12(

nk2 +

nk21
)πk21

nk21πk22
nk22

Withconstraint =nki+and =1fori,j=1,2k=1,2…∑j
nkij ∑j

πkij
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Table2:ContingencyTableforObservedScores

AMA Pregnancyoutcome Total

Adverse normal

>=35years

<35years

nk11

nk21

Nk12

Nk22

Nk1+

Nk2+

Total Nk+1 Nk+2 N

AMA:Advancedmaternalage

Table3:ProbabilityTable

AMA Pregnancyoutcome Total

Cases control

>=35years

<35years

k11π

k21π

k12π

k22π

k1+π

k2+π

Total k+1π k+2π

AMA:AdvancedMaternalAge

3.5AssumptionofaProductBinomial

1.Prospectivestudies,themarginaltotalsnki+isoftenfixed

2.Retrospectivestudies,themarginaltotalsnk+jisoftenfixed

3.Crosssectionalstudies,thesamplesizeNisassumedfixed

Therefore,based on these assumptions,this currentstudy fixed the pregnancy

outcomesacrossthesixareacouncilsinFCT

3.6HomogeneityHypothesis

Intheaboveframework,theusualhypothesisofinterestinvolvestestingfortheequality

ofthe“cases”rates and forthetwoindependentsamplesorsub-populationsπk11 πk21

(>35yearsand )acrossthesixareacouncilofFCT(strata).Thatis,≤35years
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H0:: =πk11 πk21

UnderH0,letthecommonparameterforthetwopopulationsbe anditscomplimentπα

πβ

+ =1 (2)πα πβ

Thus,underH0theprobabilitymodelintheproductbinomialmodelp(n|m1,)in(3).π

P(n+1|m1, ,H0)= (3)πα (
nk1 +

nk11
)πα

nk11πβ
nk12(

nk2 +

nk21
)πα

nk21πβ
nk22

Chasingthealgebrafrom (3)abovegives:

P(n+1|m1, ,H0)=πα (
N

nk+1
)πα

nk+1πβ
nk+2

Where = isthecolumntotalsforj=1,2.∑j
nkij

nk+j

3.7Maximum LikelihoodEstimatesofπα

From theaboveexpression,thelikelihoodequationis

L(,n,H0)=π (
N

nk1 +
)πα

nk+1πβ
nk+2

=logN!- + log( + log( ) (4)e ∑∑log ( )nkij
nk+1 )πα nk+2 πβ

Where isthelog-likelihood,letG= log( + log( ),thekernelofthelog-e nk+1 )πα nk+2 πβ

likelihood;then,sincethefirsttwotermsontherighthandsideof(4)donotinvolvethe

s,wewillthereforemaximizeGsubjecttotheconstraintsin(4).UsingtheLagrangeπ

multipliers,wecanwriteG*as:

G*=nk+1log( )+nk+2log( )– ( + -1)πα πβ λπα πβ
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Then

= – (5)∂G*

∂πα

nk+1

πα

λ

= – (6)∂G*

∂πβ

nk+2

πβ

λ

= (7)∂G*

∂λ
-( + -1)πα πβ

Settingtheequationsin(6)through(7)tozero,wehave

=nk+1

̂
πα

̂
λ

=nk+2

̂
πβ

̂
λ

Addingthese,andnotingthatfrom equation(7)wehave =N,
̂
λ

Consequently,

= and (8)
̂
πα

nk+1

N

= (9)
̂
πβ

nk+2

N

ThecorrespondingexpectedfrequenciesunderH0becomes

mijk=nki+ ifi=1,2andj=1 (10)
̂
πα

mkij=nki+ ifi=1,2andj=1 (11)
̂
πβ

3.8ParameterEstimatesandCochran-Mantel-Haenszel(CMH)TestStatistic

Ifwelettheestimatesofthesuccess(orcases)ratesfortheresponseoroutcome

variablebegivenby

Pk11= ,andpk21=
nk11

nk+1

nk21

nk2 +

Andifwefurtherlet
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d=pk11–pk21= - = (12)
nk11

nk+1

nk21

nk2 +

( - )nk11nk22 nk12nk21

nk1 +nk2 +

Be the estimate ofthe observed difference ofthe success rates in the two

subpopulations,then

E(d)= k11– k21 (13)π π

SothatunderH0,

E(d)=0

And var(d)=var(pk11–pk21)= +
πk11πk12

nk1 +

πk21πk22

nk2 +

Sothat var(d|H0)= + =
παπβ

nk1 +

παπβ

nk2 +

παπβ( +
1

nk1 +

1

nk2 +
)

= = (14)
Nπαπβ

nk1 +nk2 +

N (1- )πα πα

nk1 +nk2 +

Thus,thevarianceofdunder,thenullhypothesisdependsonthenuisanceparameter .πα

mk11=nk1+ = = (15)
̂
πα

*nk1. nk.1

N

*nk1. nk.1

N

Var(nk11)=var(nk1+ )= (16)
̂
πα

nk.1nk1.nk.2nk2.

N2

CMH=
)̂2( |∑k

| -nk11 mk11)

∑kVar( )nk11

3.9CommonOddsRatio

AnestimatorofMantel-Haenszelestimateofthecommonoddratioincase-control

studiesisgivenin(17).
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BD= (17)
̂
θ

∑K
k=1(

*nk11 nk22

N )
∑K

k=1(
*nk12 nk21

N )

3.10Breslow-DayTestforHomogeneityoftheOddsRatios

Theestimationofthecommonoddsratioassumesthatthestrengthofassociationas

measuredbytheoddsratiosineachsub-tableisthesame.Thisassumptionistested

bythetestofhomogeneityoftheoddsratio.Totestthishypothesis,theBreslow-Day

testisoftenemployed.Thisstatisticiscomparedtoastandardχ2distributionwith(K—

1)degreesoffreedom.Thenullhypothesisofhomogeneityofoddsratioacrossthesub

-tablesisrejectedifP-valueis,<α

TheBreslow-daystatisticiscomputedas:

BD= (18)
̂
θ

))∑H
h=1( -E( |nh11 nh11

̂
θMH

2

var( || )nh11

̂
θMH

4.ResultsandDiscussion

4.1PreliminaryAnalysisandResults

Table4displaysthedistributionofmaternalagebyareacouncilinFCT.Theresults

revealedthatKujehas86.5%ofthematernalwomenincludedinthisresearchareless

than35yearsofagewhile13.5%weregreaterorequalto35yearsofage.Also,inKwali,

79.5%ofthematernalwomenconsideredforthisstudywere<35yearsofageand20.5%

were>=35years.InAMAC,77%were<35while23%were>=35,InAbaji,84%were<35

and16%were>=35years.InGwagwalada,85%were<35and15%were>=35years,and

inBwari83%were<35yearsofagewhile17%were>=35years(Figure1).

GSJ: Volume 10, Issue 2, February 2022 
ISSN 2320-9186 2350

GSJ© 2022 
www.globalscientificjournal.com



12

Table4:DistributionofMaternalagebyAreaCouncils

Location MaternalAge Frequency(%)

Kuje <35 173(86.5)

>=35 27(13.5)

Kwali <35 159(79.5)

>=35 41(20.5)

AMAC <35 154(77)

>=35 46(23)

Abaji <35 168(84)

>=35 32(16)

Gwagwalada <35 170(85)

>=35 30(15)

Bwari <35 166(83)

>=35 34(17)

AMAC:AbujaMunicipalAreaCouncil

Figure1.MaternalAgeDistributionacrosstheSixAreaCouncilsinAbuja

ThedistributionofpregnancyoutcomebyareacouncilsinFCTrevealedthat79%ofthe

womenincludedinthisresearchexperiencedanormalpregnancyoutcomewhile21%
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experiencedanadversepregnancyoutcome(Table5).

Table5:DistributionofPregnancyOutcomebyAreaCouncil
Location PregnancyOutcome Frequency(%)

Kuje Normal 158(79)

Adverse 42(21)

Kwali Normal 158(79)

Adverse 42(21)

AMAC Normal 158(79)

Adverse 42(21)

Abaji Normal 158(79)

Adverse 42(21)

Gwagwalada Normal 158(79)

Adverse 42(10)

Bwari Normal 158(79)

Adverse 42(21)

AMAC:AbujaMunicipalAreaCouncil

Table6displaysthedistributionofthesexofnewbornbabiesacrossthesixarea

councilinFCT.ThedistributionrevealedthatKujeareacouncilhasthehighestnumber

ofmale(115(57.5%))whilethehighestnumberoffemaleswererecordedinBwariwith

atotalnumberof112(56%).

Table6:DistributionofSexbyAreaCouncil
Location SexofTheBaby Frequency(%)

Kuje Male 115(57.5)

Female 85(42.5)

Kwali Male 95(47.5)

Female 105(52.5)

AMAC Male 106(53)

Female 94(47)

Abaji Male 99(49.5)

Female 101(50.5)
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Gwagwalada Male 107(53.5)

Female 93(46.5)

Bwari Male 88(44)

Female 112(56)

AMAC:AbujaMunicipalAreaCouncil

Table7depictstheassociationbetweenAMAandpregnancyoutcomecontrollingfor

Areacouncil.InKujeAreacouncil,15outof27AMA womenexperiencedadverse

pregnancyoutcomewhile27outof41AMAwomenexperiencedadversepregnancy

outcomeinKwali.Likewise,outof46AMA womeninAMAC,only19experienced

adversepregnancyoutcomeswhileoutof32AMA women12experiencedadverse

pregnancyoutcomeinAbaji.Thenullhypothesisthatmaternalageisindependentof

thepregnancyoutcomeforeachareacouncilwererejectedinalltheareacouncilsasp-

value<0.05.ThisChi-squaredresultimpliedthatmaternalagewasassociatedwith

pregnancyoutcomeinalltheareacouncils.

Table7.AssociationbetweentheMaternalAgeandPregnancyOutcome

Location PregnancyOutcome

Adverse Normal Total p-value

Kuje MaternalAge >=35

<35

15 12 27

27 146 173 0.001

Total 42 158 200

Kwali MaternalAge >=35 27 14 41

<35 15 144 159 0.001

Total 42 158 200

AMAC MaternalAge >=35 19 27 46
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<35 23 131 154

Total 42 158 200 0.001

Abaji MaternalAge >=35 12 20 32

<35 30 138 168 0.001

Total 42 158 200

Gwagwalada MaternalAge >=35 11 19 30

<35 31 139 170 0.001

Total 42 158 200

Bwari MaternalAge >=35 21 13 34

<35 21 145 166 0.001

Total 42 158 200

AMAC:AbujaMunicipalAreaCouncil

Theoddofmaternalage>=35experiencinganadversepregnancyoutcomewas18.51

morelikelythan<35inKwali.Thisareacouncilhasthehighestoddratioacrossthesix

areacouncilsconsideredinFCT.Onthecontrary,Abajihastheleastoddratioof4.0.

Thisresultimpliedthatthosepregnantwomenwhowereexactlyorabove35yearsold

were4timesmorelikelytoexperienceadversepregnancyoutcomethanotherwomen

whowerenotupto35yearsold(Table8).

Table8:PartialConditionalOddRatio

95%ConfidenceInterval

Location OddsRatio Lower Upper

Kuje 6.76 2.85 16.02

Kwali 18.51 8.02 42.73

AMAC 4 1.92 8.36

Abaji 3.78 1.63 8.76

Gwagwalada 10.36 3.81 28.18
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Bwari 10.57 4.64 24.11

AMAC:AbujaMunicipalAreaCouncil

Table9revealstheresultindependenttestofmaternalageonthepregnancyoutcome

acrossthesixareacouncils.Theresultsshowedpregnancyoutcomewasconditionally

dependentonmaternalage(p-<0.05).

Table9:TestofConditionalIndependencefortheMaternalAge

Chi-squared Df p-value

Cochran’s 162.65 1 P<0.001

Mantel-haenszel 159.36 1 P<0.001

df:degreeoffreedom

Table10showstheresultsofhomogeneityoftheoddsratioacrossthesixarea

councilsusingBreslow-day.Thenullhypothesiswhichassumedthattheoddsratiofor

maternalagebypregnancyoutcomewasequalforalltheareacouncilswasrejected,

indicatingthattheoddsratioswerenothomogenous

Table10:TestsofHomogeneityoftheOddsRatioforMaternalAge

Chi-squared df p-value

Breslow-Day 16.06 5 0.03

df:degreeoffreedom

4.2Discussion

Inthisstudy,conditionaleffectofAMAonpregnancyoutcomewasfittedthrougha

productbinomialsamplingschemewhichlaterresultedintoCHM statistic.Pregnancy

outcomewasfixedacrosssixareacouncilofFCTwhilecellobservationsandAMA

weretreatedasrandom variables.ThedistributionofpregnancyoutcomebyArea

CouncilinFCTrevealedthat79%ofthewomenincludedinthisresearchexperienceda
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normalpregnancyoutcomewhile21%experiencedanadversepregnancyoutcome.The

reasonforthiscouldbeduetothepresenceofgoodhealthfacilitieswithinandaround

Abujametropolis.Thepresenceofteachinghospitalandothergoodhealthcaredelivery

systemsinthestudyareacouldberesponsibleforthisparticularstudyoutcome.This

resultisinagreementwithrelatedstudydocumentedinliterature(Pinaelal.2015).

Thisstudyshowedthatthematernalageisastrongdeterminantofpregnancyoutcome

andthatsexofthebabyatdeliveryhasnosignificanteffectonthepregnancyoutcome.

BasedonthefactthatAMAhasbothdirectandindirecteffectonpregnancyoutcome

byconditioningonlocationsupportredefinedHealthActionProcess(HAP)(Wallston

andArmstrong,2002).Theauthorspositedthatactionarenotonlyafunctionof

intentions and cognitive controlbutalso are influenced byperceived and actual

environment.

Additionally,variationinenvironment(location)showedasignificantinfluence.This

couldbeexplainedbasedonanintuitivegroundandalsoonaconceptofspatial

variabilityinwhichobjectswithinclosegeographicalrangesexperiencesasimilar

patternwhiletherearealwaysvariationsondistanceobjects.Hence,thedistanceapart

betweentheseareacouncilscouldbethemainreasonforthisparticularresult.Thisis

consistentwithrelatedstudyonspatialheterogeneity(Shietal,2018).

TherewasnocommonoddratioasindicatedinBreslow-dayresults.Thisagreeswith

previous studydocumented in literature (Palomba etal.,2016).Also,the results

revealed thatmostwomen with AMA experienced adverse pregnancy outcome.

Therefore,from thispresentstudy,itshowsthatAMAisaveryriskyageforallchild
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bearingwomenbecauseofitstendencytopredisposetocomplicationswhichmayput

thelifeofthemotherorthelifeofthefoetusindanger.Thisresultisconsistentwiththe

relatedstudyinliterature(Bakiretal.,2018).

5.Conclusion

Basedontheresearchfindingsofthisstudy,aproductbinomialsamplingschemeis

flexibleandhasjustifiableassumptionstodealwithreallifedataorphenomenonthat

presentsitselfinreallifescenarios.SpatialeffectsthroughBayesiananalysisshouldbe

employedtoascertaintheactuallocationeffectontheresults.Itcanalsobeconcluded

thatadvancedmaternalagewomenhadahigherprevalenceofadversepregnancies

outcomethanyoungerwomen.
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