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ABSTRACT

Therehasbeenlowadherenceofantenatalcareutilization(ANC)inlowandmiddle-incomecountries
(LMIC)despiteitsassociatednegativeoutcomeonwomenandtheirunbornbabies.Althoughseveral
studieshaveexaminedANC,themajorityfocusonisolatedaspectsanddonotexploretheholistic
approachtounderstanditsdynamics.Thesystemdynamicsapproachprovidesadeeperunderstanding
ofthephenomenonbyexaminingtheunderlyingfactors,causes,effects,feedback,anddelays.This
studyaimedatunderstandingfactorsthatinfluenceANCutilizationusingthesystem’sdynamics
approach.Aninterpretivesystematicreviewtoestablishmultifacetedandcontext-specificprocesses
wasdonebetweenMayandNovember2019.Datafrom24articlesweresynthesizedandusedto
buildcausalloopdiagrams,whichwerevalidatedthroughfocusgroupdiscussionsandinterviews
withstakeholders.Resultsrevealedhumanresourcenumbersandwelfare,awarenesscampaigns,peer
supportgroups,andcommunity-basedengagementaskeyleveragepointstowardsANCimprovement.
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INTRoDUCTIoN

Unlikethedevelopedworld,maternalmortalityisoneofthegreatesthealthanddevelopmentconcerns
inthedevelopingworld(Paxton&Wardlaw,2011).About830womendieeverydayfrompregnancy
andchildbirth-relatedcomplicationsandapproximately303,000womendiedworldwide in2015
duringandfollowingpregnancyandchildbirth(WHO,2018).Around99%ofmaternaldeathsoccur
inlow-resourcesettings(WHO,2014).
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BACKGRoUND

Antenatalcare(ANC)reducesmaternalandperinatalmortalityandmorbiditythroughdetectionand
treatmentofpregnancy-relatedcomplications,andtheidentificationofwomenandgirlsatincreased
riskofdevelopingcomplicationsduringlaboranddelivery,thusensuringreferraltoanappropriate
levelofcare(KuhntandVollmer,2017;WHO,2016).ANCisthecaregivenbyskilledhealthcare
providerstopregnantwomenandadolescentgirlsinordertoensurethebesthealthconditionsfor
bothmotherandbabyduringpregnancy(WHO,2016).ANCincludesriskidentification;prevention
andmanagementofpregnancy-relatedorconcurrentdiseases;andhealtheducationandpromotion
(WHO,2016).Worldwide,approximately64%ofwomenhadattendedfourormoreANCvisitsin
2016(Ogboet al.,2019).

ANC services enable the identification of risk factors and early diagnosis of pregnancy
complicationssuchaspretermdelivery,preeclampsia,anemia,neonataltetanus,ectopicpregnancy,
gestationaldiabetes,infectionsandbirthdefects(Perumal,Cole&Ouédraogo,2013;Aliet al.2018;
WHOUnitedNationsChildren’sFund&UnitedNationsPopulationsFund,2017).WHOenvisions
aworldwhere“everypregnantwomanandnewbornreceivesqualitycarethroughoutthepregnancy,
childbirthandpostnatalperiod”(Tuncalpet al.2015).

ANCservicesleadstotheutilizationofothermaternalserviceslikeinstitutionaldeliveryand
seekingassistanceforcomplicationsduringdeliveryandpostnatalperiod(Aliet al.,2018;Namatovu,
2018).GoodqualityANCservicesimprovethesurvivalandhealthofmothersandtheirunbornbabies
(Tekelabet al.2019).TheattainmentoftherecommendedANCvisitsvariesbetweencountries,tribe
andculture,socio-demographic,geopoliticalregion,placeofresidenceandsocio-economicstatus.
SinceANCisenvisionedtoimprovepregnancyoutcomes,itisprudenttounderstandtheconditions
thatlimititsadherence.

Motivation
Acrosstheglobe,differentinterventionsforinstancetheprovisionofcleandeliverykits;trainingof
communityhealthworkers(CHW),skilledbirthattendantsandhealthcarestaffonbirthpreparedness
throughcommunitymobilizationandhomevisitshavebeenemployedtoimproveANCattendanceand
utilization(Lassiet al,2016).However,littleprogresshasbeenregisteredinlowandmiddle-income
countries(Awasthiet al.2018;Islam&Masud,2018;WHO,2016;Bloom,Lippeveld&Wypij1999;
RamandSingh,2006)withmanynotachievingtheAli2016).Althoughseveralstudieshavebeen
conductedacrosstheglobetounderstandthefacilitatorsandbarriersofANC(Anastasiet al.2015;
Ghoseet al.2017;Mugo,Dibley&Agho,2015;Nohet al.2019;Ogboet al.,2019;Wolderufael,
2018;Morganet al.,2018),manyfocusonisolatedaspectsandhavenotexploredANCutilization
inthecontextofSystemsDynamics.Therefore,thestudyexploredtheuseoftheSystemDynamics
methodologywiththeaimofgainingadeeperunderstandingofthekeyleveragingpointsthatcould
possiblyimproveantenatalutilizationinlowandmiddle-incomecountries,hencebeingabasisto
informdecision-makingandbetterpolicyformulation.

MeTHoDoLoGy

SystemsDynamics(SD)modellingpioneeredbyJayForresterinthelate1950’sisaproblem-oriented
approachthatwasinventedtohelpmanagersbetterunderstandindustrialproblems(Forrester,1958).
Sincethen,ithasbeenusedindifferentfieldslikeenvironmentalhealth(Currie,Smith&Jagals,
2018),policyanalysis(Barlas,2007),healthcaresystems(Rwashana&William,2009),foodsecurity
(Guma,Rwashana&Oyo,2018),policyplanning(Soni&Chorasia,2017),modelingandinvestigating
economy and production structure (Abdollahi & Ebrahimi, 2019), model interactions among
sustainabledevelopmentgoals(Zelinka&Amadei,2019)anddynamicsofproductdevelopment
insoftwarestart-ups(Shanbhag&Pardede,2019)..Systemsdynamicsmodellingis“discipline for 
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seeing wholes. It is a framework for seeing interrelationships rather than things, for seeing patterns 
of change rather than static snapshots…systems thinking is a discipline for seeing the ‘structures’ 
that underlie complex situations, and for discerning high and low leverage change.”(Senge,1990).
Dynamisminaproblemessentiallylooksatthechangingnatureofvariablesovertime.Thebasic
structuralmechanisminSDmodellingisthenotionoffeedbackloopsofmutualcausalityknownas
causalloops(Yearworth,2014).Causalmappingandcomputersimulationofferanunderstanding
of the systems behaviour which allows policy makers to experiment with their decision before
implementationintherealworld(Currieet al.,2018).SDdealswithdynamicpolicyproblemsof
systemic,feedbacknature,self-organizing,non-linear,adaptive,policyresistant,counterintuitiveand
historydependent(Barlas,2007;Sterman,2000).Unliketheconventionalcorrelationalmodels,SD
requiresthatmodelsconsistofcausalrelationswhicharerelevantinunderstandingandcontrolling
dynamicproblems(Barlas,2007).SDdrawsstronglyontheconceptofendogeneity,meaningthat
itseekstofindexplanationsforsystemsbehaviourbyunderstandingtheinternalstructureofthe
systemratherthanconcentratingonexternalfactors(Currieet al.,2018).Forinstance,intryingto
understandthepoorqualityservicesofferedinhealthfacilities,onewouldquicklyblameindividual
factorssuchastheattitudeofcareproviders.Anendogenousstancecapitalizesonunravelingsystemic
factorssuchascongestioninhospitals,stockoutsofdrugs,equipmentandsupplies,poorlymotivated
andinadequatehumanresources,poorremuneration,lackofpropertraining,fundingandresources
suchaswaterandoxygenamongothers.

ThisstudyemployedtheresearchdesignframeworkinFigure1,whichdrewfromexistingstudies
(RwashanaandWilliam,2009)describingSDresearchforfieldstudies.Thisframeworkintegrated
systematicreviewandsynthesisasstageswhichfocusonsystematicreviewofliterature.

ThisframeworkofferedastartingpointtodecipherissuespertainingtoANC.Theactivities
doneinthestagesareoutlinedbelow.

Stage 1: Systematic Review
AsystematicreviewofliteratureforstudiesconductedwithexpectantmothersinLMICwasdone
withtheaimofunderstandingthefactorsthatinfluenceANCutilization.Thisreviewwasconducted
between May and November 2019. Searches were made in google scholar, PubMed, Medline,

Figure 1. Research design framework for systematic reviews in system dynamics
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CINAHL(CumulativeIndextoNursingandAlliedHealthLiterature),Embase,ScienceDirect,Taylor
andFrancis,Springer,EmeraldPublishers,IEEE,AJOL(AfricanJournalsOnline),andMaternity
andNeonataldatabasesforstudiesconductedbetween2010and2018.Searchtermsusedinclude
“antenatalcare”or“prenatalcare”or“maternitycare”or“maternalhealthcare”or“maternalhealth”
or“pregnant”or“women”or“pregnantwomen”or“expectant”or“mothers”or“expectantmothers”
or“determinants”or“factors”or“utilization”or“barriers”or“facilitators”or“Uganda”or“LMIC”
or“attendance”or“systemsdynamics”or“systems”or“dynamics”.

Theselectioncriteriaincludedstudiesthatwere;i)qualitativeorquantitativeii)primarilyfocusing
onthebarriers,facilitatorsand/ordeterminantsofantenatalcareaccessandutilizationiii)carried
outinlowandmedium-incomecountries(LMIC).Amongotheraspects,thestudymusthavebeen
conductedwithpregnantwomenorwomenwhohadgivenbirthtoatleastonechildpriortothestudy.
Thequalitativestudiesincludedarticleswithsemi-structuredandstructuredinterviews,ethnography,
focusgroupdiscussionsanddiscourseanalysis.Onlyfull-textarticleswritteninEnglish-language
wereincluded.Somearticleswereobtainedfromthereferencelistoftheselectedarticleswhileothers
werereferencesfrompeers.Theexclusioncriteriaincludedstudies;i)notdirectlyrelatedtomaternal
healthcare,andii)notconductedinLMIC’s.

Datawassystematicallyextractedfromtheselectedarticlesbytheauthorsfollowingtheinclusion
criteriachecklist.Thischecklistwasdraftedbytheauthorsandadataextractionformdevelopedwhich
included:theauthor(s)name,yearofpublication,country,studydesign,samplesize,studypopulation,
datasourceandvariablesunderstudy(Table2).Outofthe216articlesthatwereidentifiedfromthe
originaldatabasesearch,only24mettheinclusioncriteria.Allreviewsweredoneindependently
bybothauthorsfollowingan8-categorychecklist.Forcorrectnessandconsistency,eacharticlewas
reviewedmorethanthreetimesbybothauthors.Toeliminatebias,theinclusioncriteriachecklist
wasvalidatedbyexpertresearchersinthefieldofmaternalhealthandSystemsDynamics.

Stage 2: Synthesis
Alldatafromtheliteraturesearchwascleanedforconsistency,integratedtoascertaincorrelation
betweenthedataandcategorizedforcoherence.Theoverallobjectiveofthisphasewasthree-fold,i)
toincreasetheapplicabilityofthefindingsii)developnewpatternsinthedatatogetadeeperinsight
intothefindings,andiii)providecriticalknowledgetosolvetheproblem.Thevariablesassociated
withANCutilizationwerecategorizedasdemandfactorsandsupplyfactors(Table3).

Stage 3: Causal Loop Building
Thecauseandeffectrelationshipsbetweenthevariableswereestablished.Thebuildingofthecausal
loopdiagramswasdonethroughaniterativemodellingprocesswiththehelpofVensimmodelling
software.TheresultantCLD’swerepresentedtodifferentstakeholdersforvalidationinordertoidentify
andprovideinputtoimprovethediagrams.AlldeterminantsinCLD’sarereferredtoasvariables.

Stage 4: Validation
The validation exercise involved presenting the causal loop diagrams to several stakeholders. A
naturalistic evaluation was adopted which involved validating the CLD with real people in the
maternalhealthsetting.Venable,Pries-Heje&Baskerville(2014)positthatevaluationisanavenue
forproviding feedback for furtherdevelopment.Aqualitativeevaluation strategywithexpectant
mothers,villagehealthteams(VHT),peermothers,nursesandmidwives,gynaecologists/obstetrician
andMinistryofHealth(MoH)policymakerswasconductedtoascertainthevalidityofthecausal
factorsagainstantenatalcareutilization.Inclusioncriteriaincludedi)evaluatorconsent,ii)awoman
whoisexpectantorhashadachildbefore,iii)anurse,midwifeandVHTwithaminimumoftwo
yearsworkingwithmothers,iv)policymakersinMoHdealingdirectlywithpolicyissuesofmaternal
health.Policymakers,gynaecologistsandVHT’swerepurposivelysampledwhileexpectantmothers,
midwivesandnurseswererandomlyselectedinhealthfacilitiesduringantenatalcarevisits.Village
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healthteamswererecommendedbylocalcouncilleaders.Eachgroupofevaluatorswereengagedon
differentdaystoenablefreeexpression.AtotalofsevenFGD’sthatapproximatelytookonehourwere
conductedwith44evaluatorsasdemonstratedinTable1.Togetfurtherinsightofthevariablesand
theCLDingeneral,face-to-facesemi-structuredinterviewswereconductedwithafewparticipants
whohadearlierbeenpartoftheFGDs.Whenallthefocusgroupsweredone,arandomselectionof
13participantswasdonetoparticipateintheinterviews.Theseincluded,expectantmothersN=4,peer
mothersN=2,villagehealthteamsN=2,midwivesN=2,SDexpertsN=2andgynaecologistN=1.

Stage 5: Causal Loop Refinement
Thefeedbackandsuggestionsthatwereobtainedduringthevalidationsessionswereincorporated
andthefinalcausalloopdiagramsweredrawnaspresentedinFigures2and3.

Findings
FindingsinTable2presentthedifferentdeterminantsofANCacrossvariousareasthatwereobtained
fromthe24papersthatwereselectedduringthesystematicreview.Theregionalvariationsofthese
factorsmaybeduetoregion-specificdifferencesinsocio-economicstatus,culture,socio-demographic,
politicalstatusamongothers.Whatispeculiaraboutthefindingsisthefactthatmorethanhalfof
thedeterminantsarecommonacrosstheregions,implyingthatcommoninterventionscanbeapplied
indifferentregions.

Categorization of Variables
ThevariablesassociatedwithANCutilizationthatwerederivedfromthesystematicreviewshown
inTable2werecategorizedasdemandandsupply-sideasshowninTable3.Onthedemandsidethe
factorsassociatedwithANCutilizationwereplacedineight(8)categoriesnamely,socio-economic
status,socio-culturalvalues,awareness,trust,access,perceivedeaseofANCuse,healthofpregnant
womanandfamilialsupport.Thefactorsassociatedwiththeprovisionofhealthcareserviceswere
placedonthesupply-sideoftheANCutilizationandplacedintwo(2)categoriesnamely;service
provisionandaccess.

Causal Loop Diagrams
Causalloopdiagramsaregraphicalrepresentationsofcauseandeffectstructuresandprocessesthat
haveloops(Bures,2017).Theyprovideamethodtomapthecomplexityofasystemofinterestthat

Table 1. Validation criteria

Method of Validation Evaluators Number

Face-to-faceInterviews
FocusGroupDiscussions

ExpectantMothers 13

Peermothers 8

VillageHealthTeam 4

Nurses 5

Midwives 6

Obstetrician/Gynaecologist 4

MinistryofHealthpolicymakers 2

SDExperts 2

Total 44
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Table 2. Determinants identified from the studies related to Antenatal Care

Author and Year Study Design/ Methods 
Used

Country/ Sample size/ 
Study Population Determinants

Abekar-Nkrumahet 
al.,2013

Cross-sectionalstudy,

Interviews

Ghana
4,916
Womenwhohadgiven
birthinthepastthreeyears
priortothestudy

Useofcontraception,timingoffirstANCandplaceof
delivery(responsevariables),religion,Availabilityof
transport,distance,ICTaccess,education,ruralresidence,
householdwealth,age,numberofwomeninahousehold,
Ethnicity

Anastasiet al.,2015

Cross-sectionalstudy.

EntryandExitinterviews,
semi-structured
interviews,focusgroup
discussions(FGD)

Uganda
130
Women,healthworkers,
policymakers,menand
traditionalbirthattendants

Age,woman’seducation,husband’seducation,ethnicity,
distancetohealthfacility,timetoreachhealthfacility,costof
reachingthefacility,religion,gravidity,permissiontogotoa
healthcentre,Perceivedeaseofreachingthefacility,received
ANCadviceduringthelastpregnancy.

Andrewet al.,2013

Cross-sectionalstudy

FGD,in-depthinterviews,
observationinhealthcare
facilities,casestudies

PapuaNewGuinea
210
Expectantmothers,their
relatives,biomedicaland
traditionalhealthproviders,
opinionleadersand
communitymembers

Antenatalcare(responsevariable).Visitfee,transportcost,
costofbabybook,availabilityoftransport,durationofANC
visits,desiretoobtainmedicine,notwantingtotakemedicine,
limitedknowledgeofANCinterventions,familialsupport,
relationshipwithhealthcareprovider,fearofdisclosing
pregnancy,spite,experienceattheclinic,stigma,fearof
sorcery.
TimingofthefirstANCvisit(responsevariable).Perception
oftherighttimetostartANC,strengthofthefetus,parity,
experience,desiretoavoidmultiplevisits,transportcosts,
cliniccharges,distance,laziness.

Atekyerezaand
Mubiru,2014

Cross-sectionalstudy,

Informantinterviews,
FGD

Uganda
45
Women,mothersand
expectantmothers

Pregnancyperceptions,socio-culturalbeliefs,age,occupation,
residence,qualityofservice,education,religion,marital
status,pregnancyexperience,patriarchalculture,cultural
valuesandbeliefs.

Ayeleet al.,2014
Cross-sectional

Questionnaire,interview

Ethiopia
495
Mothers

Age,education,healtheducationonANC,familysize,
historyofabortion,meansoftransporttothehealthfacility,
perceptionofqualityofservice,rural-urbanresidence

Bbaale,2011

Populationbasedcross-
sectionaldata

2006Uganda
DemographicandHealth
Survey

Uganda
8531
Women

Maternaleducation,educationofspouse,wealthoreconomic
status,location,timingandfrequencyofANC,natureof
facilityvisited,accesstomedia,utilizationofprofessional
care,birthhistory,age,religion,ownershipofANCfacility,
practiceoffamilyplanning.

Cumberet al.,2016
Cross-sectional

Questionnaire

Cameroon
50
Expectantmothers

Age,religion,maritalstatus,education,profession,knowledge
ofANC,poverty,culture/religion,distance,availabilityof
healthfacilitiesinremoteareas.

Ndidiand
Oseremen,2010

Cross-sectional

Questionnaire

Nigeria
494
Expectantmothers

Age,parity,socialclass,maritalstatus,maritalsetting,costof
care,ignoranceaboutANC,perception.

Ganleet al.,2015

Cross-sectional

FGD,individual
interviews,keyinformant
interviews

Ghana
185
Expectantandlactating
mothers,healthcare
providers

Decision-makingautonomy,age,education,occupation,
maritalstatus,religion,typeofmarriage,location/village,
residence,parity,gravida,placeofdelivery.

Ghoseet al.,2017

Populationbasedcross-
sectionaldata

2014Bangladesh
DemographicandHealth
Survey

Bangladesh
4309
Women

Age,education,occupation,wealth/economicstatus,parity,
decision-makingautonomy,residence,

Grosset al.,2012

Cross-sectional

Qualitativeexploratory
study,questionnaireand
exitinterviews

Tanzania
440
Expectantmothers

Perceivedqualityofcare,recognitionofpregnancy,support
fromspouseorpartner,age,parity,maritalstatus,historyof
abortion,education,ethnicity,knowledgeofservice,perceived
healthcareattitudes,traditionmedicineuse,money,advice
receivedtoattendANC,accompanimenttotheclinic.

Kahnet al.,2015
Cross-sectional

Questionnaire

Uganda
676
Expectantmothers

Age,gravidity,parity,HIVprevalence,location,cash
incentivegivenpervisit.
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continued on following page

Author and Year Study Design/ Methods 
Used

Country/ Sample size/ 
Study Population Determinants

Kawungeziet al.,
2015

Cross-sectional

Intervieweradministered
questionnaire,FGD,key
informantinterviews

Uganda
401
Expectantmothers

Age,maritalstatus,religion,education,parity,occupation,
placeofdelivery,absenceofpregnancyproblems,distance,
lackofknowledge,attitudeofhealthworkers,

Kisuuleet al.,2013

Cross-sectional

Interviews,clinical
observation,questionnaire

Uganda
400
Expectantmothers

Age,religion,distance,maternaleducation,paternal
education,maritalstatus,obstetrichistory,gravidity,history
ofabortion,historyofaproblemincurrentorprevious
pregnancy,occupationofwoman,occupationofman

Morganet al.,2017
Cross-sectional

Groupdiscussions

Uganda
46
Womenwhohadgiven
birth,fatherswhosewives
hadgivenbirthanddrivers

Economicstatus,lackofdedicatedtransport,lackofsupport
fromhusband,highworkload,perceptionofwomen’sattitude
duringpregnancy,attitudetowardsfatherhood,attitude
towardsdomesticviolence,healthworkerattitudeand
behaviour,decision-making.

Mugoet al.,2015

Householdhealthsurvey

2010SouthSudan
householdhealthsurvey.
Interviews

SouthSudan
9069
Women

Geographicalregion,typeofresidence,maternalage,birth
order,gravida,pregnancyoutcome,parity,maritalstatus,
polygamystatus,education,literacy,healthknowledge,wealth
index,pregnancycomplications,desiretogetlastpregnancy

Pellet al.,2013

Cross-sectional

Interview,FGD,
Observations

Ghana,Kenya,Malawi

645Pregnantwomen,
healthworkers,traditional
birthattendants,opinion
leaders,relatives,
communitymembers.

Age,parity,gravidity,previousorongoinghealthproblems,
timing,pregnancydisclosure,women’sfearofchastisement
fromhealthworkers,directchargesofANC,transportcosts,
journeytohealthfacilities,inflexiblemonthlyfollow-up
appointments,decision-makingdynamics,delaydiscovering
awoman’sHIVstatus,stigmaofadolescentpregnancy,
complacencyamongoldermultiparouswomen

Resty,2011

Cross-sectional

Interview,questionnaires,
Observations

Uganda
98
Pregnantwomen,health
workers

Residence,age,educationlevel,maritalstatus,occupation,
frequencyofANCattendance,attitudetowardspregnant
mothers,longwaitinghours,lackofeducation,longdistances.

Rurangirwaet al.,
2017

Crosssectional

Interviewadministered
questionnaire

Rwanda
921
Womenwhohadgiven
birth13monthspriorto
thestudy

Maternalage,numberofpeopleinthehousehold,marital
status,everattendedschool,highestlevelofeducation,
socio-economicstatus,socialsupport,husbandage,husband
everattendedschool,husbandeducationlevel,husband’s
occupation,totalhouseholdmonthlyincome,pregnancies
beforethelatestone,typeofANCfacilityvisit,timewalking
toANCclinic,placeofdelivery,previousANCattendance,
householdhead,numberofpeopleinthehousehold,
householdassets,pregnancycomplications

Rutaremwaet 
al.,2015

Householdhealthsurvey

2011Uganda
DemographicHealth
Survey.

Uganda
1728
Womenofreproductive
agewhodeliveredachild
oneyearpriortothe2011
UDHS

Levelofeducation,regionofresidence,religion,age,rural/
urbanresidence,wealthindex,parity,distancetohealth
facility,visitedhealthfacilityinpastyear,maritalstatus.

Tranet al.,2012

Cross-sectional

Householdinterviews
usingstructured
questionnaires

Vietnam
2132
Pregnantwomen

Agegroup,education,occupation,ethnicgroup,household
economicstatus,communitycondition,parity,pregnancyat
risk,typeofANCfacilities,timeforfirstvisit,maritalstatus,

Turyasiimaet al.,
2014

Cross-sectional

Interviewadministered
questionnaire

Uganda
427
Pregnantwomen,midwives

Religion,tribe,maritalstatus,educationlevel,distanceto
healthfacility,knowledgeofANC,economicstatus,husband
support,husbandstatus,husbandeducationallevel,opening
hours,traditionalbeliefs,HIV/AIDStesting,ANCcards,
roleofhusbandsandin-laws,healtheducation,outcomeof
pregnancy,negativeattitudetowardsANC,plantingseason,
lackofoutreachservices,lackofmedicalequipment.

Table 2. Continued
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consistsofvariables,causalrelationshipsandpolaritiesofbothlinksandfeedbackcycles(Hovmand,
2013).FromthefindingspresentedinTable3,twocausalloopdiagramsweredevelopedtorepresent
thedemandandsupplysidedeterminantsofANCutilization.

Demand Side
ThefirstcausalloopdiagrampresentedinFigure2showsthefactorsassociatedwiththedemand
forANCutilizationthatarerelatedtothepregnantwomenandthecommunityinwhichtheylive.

Author and Year Study Design/ Methods 
Used

Country/ Sample size/ 
Study Population Determinants

Wolderufael,2018

Cross-sectional

Questionnaire,face-to-
faceinterviews

Ethiopia
639
Motherswhogavebirthin
thelastfiveyearspriorto
thesurvey

Age,maritalstatus,religion,ethnicity,maternaleducation,
paternaleducation,occupation,previousobstetrichistory,
gravidity,parity,birthorder,husbandattitude,mother’s
knowledge,family’sincome,familysize,accesstohealth
facility,visitbyhealthextensionworker,polygamy,movement
offamilyduringrecentpregnancy,sourceofinformation
aboutANCservices.

Worku,2013
Cross-sectional

Interview,questionnaire

Ethiopia
1668
Womenwhohadbirths
intheyearprecedingthe
survey.

Birthorder,maternalandpaternaleducation,wealth,
awarenessonriskofpregnancy,awarenessofplacestoget
skilledproviders,pregnancywantedness,ANCinprevious
pregnancy,healthprofessionalspreferredbywomen,source
ofincome,self-sustained,averagedistance,presenceofsignal
functions,dutyservice,availabilityofobstetricguidelines,
paymentrequirement.

Table 2. Continued

Table 3. Categorization of variables associated with ANC utilization

Category Determinants

Determinants at the demand-side of ANC utilization

Socio-economicstatus Educationlevel,occupation,totalhouseholdincome,ageofmother,placeofresidence,
plantingseason,poverty,socialclass

Socio-culturalvalues Culturalvaluesandbeliefs,practiceofsorcery,traditionalmedicineuse,ethnic
attachment,religiousvalues

Awareness AttitudetowardsHIVtesting(fear),accesstoICT,motherreceivedANCadviceduring
previouspregnancy,fearoftakingANCprescriptionmedicine,accesstomedia

Trust Experiencewhileattheclinic,Fearofchastisementfromhealthworkers,knowledgeof
ANC,relationshipwithhealthcareproviders

Access DurationofANCvisit,perceivedeaseofreachingthehealthfacility,timetoreachthe
facility,availabilityoftransport,costofaccessingcare

PerceivedeaseofANCuse Attitudetowardsfatherhood,laziness,maternalattitude

Healthofapregnant
woman

Recognitionofpregnancy,unplannedpregnancy,historyofabortion,practiceoffamily
planning,birthhistory,strengthofthefetus,gravidity,pregnancycomplication,parity

Familialsupport Influenceoffamilyandfriends,numberofwomeninthehousehold,maritalstatus,
polygamousmarriage,husbandsupport

Determinants at the supply-side of ANC utilization

Serviceprovision Moraleofstaff,qualityofcare,waitingtimewhileathospital,frequencyofmonthly
follow-upmeeting,availabilityofmedicalequipment,openinghours,numberofstaff

Access Availabilityofahealthfacility,distance,costoftransport,costofservice,typeoffacility
visited
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Thecausalloopdiagramhasfivereinforcingloops(R1,R2,R3,R4,R5)andtwobalancingloops
(B1andB2).Thefivereinforcingloopsareallvirtuouscycleswhichbringoutgrowingdesirable
outcomesas illustratedbelowwhile thebalancing loops are aimedat achievinggoals related to
improvingANCutilization.

Reinforcing Loop R1:Anincreaseinthematernalandspouseeducationwilllinearlyimprovetheir
occupationstatus,whichwillincreasetheirtotalhouseholdincomehenceimprovingtheirability
toseekeducation.Thesesocio-economicfactorsthatarelikelytoinfluenceANCutilizationin
apositiveway,henceavirtuousreinforcingloopthatimprovesthesocio-economicstatusof
thehouseholds.

Reinforcing Loop R2:An increase in theattendanceofANC increases themother’sawareness
ofANCsuchaspotentialoutcomes.Oncemothers’awarenessofANCincreases,thisreduces
thefearoftakingANCprescriptiondrugs.Oncethefearamongwomenreduces,therewillbe
confidencetovisithealthfacilitieshenceimprovedANCvisitsresultinginavirtuousloopof
increaseduptakeofANCmedication.

Reinforcing Loop R3:ThisloopdemonstratesthatincreasedawarenessofANCpotentiallyimproves
knowledge of ANC, which in turn increases women’s trust in the health system. The trust
positivelyinfluencesthewomen’sabilitytoseekANCwhichenhancesawareness,resultingin
avirtuousloop.

Reinforcing Loop R4:Thisloopshowsthatwhenwomenhaveahighleveloftrustinthehealth
system,theirrelationshipwithhealthcareproviderswillimprovewhichconsequentlyreduces
thechastisementbythestaffinthehealthfacilities.Chastisementcanbealleviatedbyimproving

Figure 2. Causal Loop Diagram of Determinants influencing ANC Utilization at the demand side
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thewelfareofthehealthcareproviderswhichpositivelychangestheirattitudetowardsmothers.
Oncechastisementiscurbed,itimproveswomen’strusttoseekANCservices.

Reinforcing Loop R5:LoopR5demonstratesthatmotherswithhighattachmenttosocio-cultural
beliefsandvalues,whichisinfluencedbytheirethnicaffiliation,religiousandculturalvalues,
practiceofsorceryandtraditionalmedicineuse,arelikelynottodisclosetheirpregnancieswhich
negativelyaffectsANCutilizationhenceleadingtonegativepregnancyoutcomes.Motherswith
negativepregnancyoutcomeswillinthelongrunassociatelessculturalpracticewithpregnancy,
resultinginavirtuousloopofincreasedbeliefinANCutilization.

If thevirtuous cycles are strengthenedas explained, therewill be a tremendous increase in
thedemandforANCutilisationwhichinthelongrunnecessitatesanincreaseintheANCservice
provisiontomatchthegrowingpopulations.

Balancing Loop B1:LoopB1demonstratesthatwomenwithgoodhealthhaveincreasedchancesof
beingpregnant(gravidity),whichtendstoreducefamilialsupportandinturnmayaffecttheir
health.Thereductioninfamilialsupportmayresultinprenatalandpostnataldepressionandnot
adheringtoprofessionalvisitsatthehospital.Familialsupportisthehelpandencouragement
womengetfromfamily,friends,spouseandothersinthecommunity.Asthegravidityincreases
thefamilysizealsoincreaseswhicheventuallylowersthefamilialsupport.

Balancing Loop B2:LoopB2issimilartoloopB1,however,itbringsoutthefactthatanincrease
ingravidityresultsinincreasedparitywhichresultsinpregnancycomplicationsresultingfrom
havingtoomanychildren.Inordertominimizethis,effortsshouldbeputinplacebythehealth
sectorstoprovideeasytouseandaccessiblefamilyplanningserviceswhichreducethefrequency
ofpregnancies, thusloweringtheparity, leadingtominimizedpregnancycomplicationsand
therebyimprovingtheoverallwellbeingofthewoman.

Supply Side
ThesecondcausalloopdiagrampresentedinFigure3showsthefactorsassociatedwiththesupply
oftheANCserviceprovision.ThecausalloopdiagramrepresentingthesupplysideofANCservice
provisionhassixbalancingloops(B3,B4,B5,B6,B7andB8)andtworeinforcingloops(R6and
R7)demonstratingfactorsthatinfluenceantenatalcareutilization.

Reinforcing Loop R6:LoopR6showsthatstaffwelfareandtrainingresultsinimprovementinstaff
moralewhichresultsinimprovedqualityofANCserviceprovisionthroughincreasedservice
hours and improved attitude towards the women. When the quality of service is enhanced,
ANCattendancewillbemeliorated,hencehealthworkers’moraletowardstheservicewillbe
heightened,leadingtoavirtuousreinforcingloop.

Reinforcing Loop R7:LoopR7showsthatincreasedfundingofthehealthsectortantamountto
increasedavailabilityofhealthfacilities,whichinturn,reducesthedistancethatmothershave
totraveltothehealthfacilities.Oncethisdistanceisshortened,mothers’willingnesstoutilize
ANCwillincrease.WhenANCattendanceimproves,thequalityoftheANCserviceprovision
isloweredduetothehugenumbersofwomenthatexceedthecapacityofthehealthfacilities.
Oncethequalitygoesdown,theneedforANCserviceprovisionwillgoupwhichincreases
thefundinginthehealthsector,resultinginconstructionofmorehealthfacilitiestoincrease
utilization.Thisresultsinavirtuouscyclewhichleadstoconstructionofmorehealthfacilities.

Balancing Loops B3, B4, B5, B6 and B7:LoopsB3,B4,B5,B6,B7arebalancingloopsthatrelate
to theprovisionof qualityANCservice.Funding in thehealth sector improves stock (B3),
numberofhealthworkersinthehealthfacilities(B4),availabilityofmedicalequipment(B5),
monitoringandsupervision in thehealth sector (B6)andstaffwelfareand training (B7)all
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resultinginimprovementinthequalityofANCserviceprovision.Increasedserviceprovision
lowerstheneedforANCfundingwherebythepriorityisshiftedtomoreurgentneeds.Thisinturn
willaffectthefundingforthehealthsectorwhicheventuallyaffectstheANCserviceprovision.

Balancing Loop B8: Loop B8 demonstrates that when the quality of ANC service provision
increases,theANCutilizationalsoincreaseswhichwithtimelowersthequalityofservicesince
theresourcesbecomeinadequateduetothehugenumbers.Thiscallsforadequateplanningand
monitoringtoensurethatasgrowthtakesplaceinutilizationthehealthserviceisequippedto
managetheexpansion.

Bothcyclesproducenegativeloops,indicatingaproblemthatrequiresintervention.Government
canintervenebyincreasingfundingtoimprovestaffingnumbers,staffwelfareandstockinghealth
facilitieswithdrugs,equipmentandsuppliestoimproveserviceprovision.This,intime,willimprove
onthedeflatedmoraleofstaffandqualityofcarewillsubsequentlyimprove,therebyimproving
ANCattendance.

ReSULTS FRoM THe VALIDATIoN

Foreachfocusgroup,CLD’swerepresentedtotheevaluatorstoascertainandvalidatethedeterminants
ofANCandwhethertherepresentationwascorrect.ResponsesfromalltheFGDswerefollowedby
anecdotalstatements,whichhavealsobeenintegratedwithinterviewresponses.Participantswere
askedwhethertheCLD’sespeciallythevariables,loops,delayswerecorrectlyrepresented.Except
fornine, the rest identified somevariablesbeingambiguous for example stigma, religion;other

Figure 3. Causal Loop Diagram of Determinants Influencing ANC Utilization at the supply side
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variableswere repeatedly represented like tribeandethnicity;whileothersdidn’tshowthe right
polarity.InsomeCLD’sforexamplethedemand-side,someloopsweremisrepresentedandothersnot
presentedatall.Whenparticipantswereaskedaboutinterventionsthatwouldchangemother’shealth
seekingbehaviour,majorityofmothers(8outof13)advocatedforsensitizationofmothers,3outof
13advocatedforANCincentiveslikegivingsmallpresentstomotherwhoadheredtoANC,while
2outof13emphasizedimprovingthewelfareofhealthworkers,.Somemidwivesalikenotedthat
improvingtheirwelfarewouldimproveservicedelivery.Otherhealthworkerspositedthatintroducing
freefamilyplanningacrossthecontinuumofhealthwillhelpreducepregnancies.Onegynecologist
inparticularexplainedthatimprovingonstaffingnumberswillgreatlydecongesthospitals,inhis
expressionshenarrated“.... working in government hospitals is very frustrating because of the many 
patients yet we are few…...if the government improved on staffing, this will greatly help mothers……”
Exceptforonemother,therestwereinagreementthatstockinghealthfacilitieswouldimprovethe
qualityofcare.Onemotherofferedastatementthatwasrepresentativeoftheopinionsofmanyofthe
focusgroupparticipants;thisstatementsumsupsomeoftheinterventionsthatwouldhelpalleviate
non-utilizationofANC.

I urge the government to increase on the number of health facilities especially in the rural areas 
where access to services is very hard. This should be coupled with improvement of services like 
recruiting more staff which in long run will reduce on waiting time and improve quality of service. 
Also, healthcare workers should routinely be evaluated for performance and reprimanded, in the 
worst-case scenario, dismissed for poor performance.

Leverages
FromtheanalysisofthetwoCLDs,highleveragepointsthatcanaffectsignificantimprovement
inANChavebeenidentified.Leveragesaresmallchangesthatcanbeusedmaximumlytocause
substantialchangeandbenefitasystem.Eightleveragepointsthatcouldsubstantiallyimproveantenatal
careutilizationbothatthedemandandsupplysideinclude;sensitizationofmothers,offeringfamily
planningservices,improvingthewelfareofhealthworkers,socio-economicstatus,community-based
counselling,peersupportgroups,stockinghealthfacilities,recruitingmorehealthcareworkersand
certainlyincreasedfundingforthehealthsectorbygovernment.Theseinterventionscombinedmay
resultinimprovedANCutilization.

Sensitization of Mothers
ANCutilizationprovides an avenue formothers to identify and treat complications thatmayor
maynothavearisenduetopregnancy.Itishighlyenvisagedthataknowledgeablemotherhashigh
chancesofseekingcarethanhercounterpart(Abekar-Nkrumahet al.,2013).Sooncemothershave
beenproperlysensitized,theirlikelyadherencetoANCismostcertainhencethiswillimprovetheir
levelofawarenesswhichwillimprovetheirpregnancyandneonataloutcomesasillustratedinloops
R2,R3andR5.GovernmentthroughtheMinistryofHealthandcommunityleaderscanembarkon
sensitizingmothersonthebenefitsofANC,andthelikelypregnancyoutcomesofnon-utilization.

Family Planning Services
Familyplanningisthepracticeofcontrollingthenumberofchildrenonecanhaveandtheintervals
betweentheirbirthsdoneusingcontraceptivesorvoluntarysterilization.AsshowninloopB2,there
isaneedtoencouragewomentousefamilyplanningservices.Highlygravidandparousmothers
especiallyintheruralsettingdonotadheretofamilyplanningbecauseofinaccessibilityandthe
misconceptionthatisassociatedwithit.Thiscanbecorroboratedtoastudythatwasconductedin
AtiakHealthcentreIV,AmurudistrictinNorthernUganda(Oumaet al.,2015).Forthesewomen
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tocomply,thegovernmentmustinvestinmassivesensitizationoffamilyplanningbenefitsandoffer
affordableservicestoallwomenintheirreproductiveage.

Improving the Welfare of Health Workers
The welfare of workers significantly improves their morale, performance, absenteeism, theft of
drugsandequipmentandimprovestheoverallattitudetowardsservicedelivery.Governmentsshould
improvewelfarethroughenhancedsalaries,flexibleworkinghours,careerdevelopment,improving
theworkenvironmentandresourceavailabilityasshowninloopR4.Thiswillpositivelyimpacton
performancesuchasbeingavailableduringopeninghoursandhavingapositiveattitudetowards
themotherswhichintrinsicallytricklesdowntosavingmothers’lives,childrentreatedorprotected
againstdisease,fewermissedopportunities,andmoreeffectiveuseofmoney(Berman,2011).

Socio-Economic Status
Theimprovementinthelivelihoodandincomeofthefamilieswillresultinsupportfromfamily
andcommunity in thefollowingways; i)betterfeedingwhichwill improvethehealthof the
mothers,ii)moneyfortransporttothehealthfacilitiesandresourcesneededforANC,iii)moral
support,andiv)timeofftoattendANCappointmentsasillustratedinloopsR1andB1.Many
pregnantwomen,especiallyadolescents,receivelittleornosupportfromtheirfamilies.This
notonlypreventsmothersfromattendingANCbutfurtheraggravatestheirconditionespecially
thosethatarehighlystigmatizedhencefallintodepression.Thesestudies(Morgan,et al.,2017;
Turyasiima,et al.,2014)corroboratethis.Governmentshouldspearheadcampaignstoencourage
men and other family members to support pregnant women both financially and morally in
order to deal with stigma and improve health seeking behaviour. Additionally, governments
shouldprovidesupportprogrammestoimprovetheincomeandlivelihoodofwomeninorderto
supplementthesupportgivenbyfamilyandcommunity.

Community-Based Counselling
Governmentshouldalsoseekinterventionfromrespectedcommunityelders,especiallyvillagehealth
teamsandtraditionalbirthattendants(TBA)toguideandcounselwomeninsituationswherethe
numberofhealthworkersisdismallylow.Manystudies(Adatara,Afaya,Baku,Salia&Asempah,
2018;NyirendaandMaliwichi,2017)indicatethefundamentalrolesofTBA’sandtherespectaccorded
totheminthecommunityhenceagoodalternativetooffermoralsupporttowomen.Counselling
canbeanavenuetominimisecertaintribalandculturalbeliefs,mythsandstereotypesandcan,in
thesamevain,helpbuildconfidenceofstigmatisedandsociallydiscriminatedwomeninsocietyas
illustratedinloopR5.

Peer Support Groups
Usinglocalcouncilandvillageelders,thegovernmentshouldencourageandadvocateforpeersupport
groupsamongwomentohelptroubledandstigmatisedmothersespeciallyadolescentsappreciate
theircircumstances,whichmaypositivelychangetheirattitudetowardsseekingANCcare.

Funding for ANC Service Provision
OneofthedemotivatingfactorsamonghealthcareworkersisthequalityofANCserviceprovision
whichisdemonstratedbyinadequacyofresourcesasillustratedinloopsB3,B4,B5.B6andB7.
Governmentmustensureadequatefunding,supervisionandmonitoringofthehealthfacilitiesto
ensureadequateandtimelysupplyofdrugs,equipmentandsuppliesaswellasinordertoimprove
thequalityofcare,savelivesbutalsobuildconfidenceamongwomen.Womenwithlittleornotrust
inthehealthcaresystemseenoreasontovisitahealthfacilitywithnosupplies.
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Improve Staffing Levels
Governmentshouldconsiderimprovingthenumberofcareproviders,especiallymidwivesandnurses
inordertoimprovethequalityofcareasshowninloopB4.Emphasisshouldbeonhard-to-reachand
remoteareassincemosthealthcareprovidersshuntheseplaceswhichcompromisesonservicedelivery.

CoNCLUSIoN

Forbalancedandfocusedinterventions,there’sneedtotailormaternalinitiativesonboththedemand
andsupply-side.This reviewrevealedseveral factorssuchaseducational level,economicstatus,
culturalvaluesandbeliefs,parity,costofservice,distancetothehealthfacilityasdeterminantsof
ANCutilizationinlowandmiddle-incomecountries.Thiscanlargelybemitigatedthroughawareness
campaignsatfamilialandvillagelevelandadvocatingforcommunity-basedengagementbetween
mothersandvillagehealthteams.Improvingmaternaland/orneonataloutcomesrequiresnational,
community,individualandfamilialintervention.Sincethechallengesaresystemic,itnecessitatesa
holisticinterventionapproachforinstanceimprovementofqualityofservices,changeinwomen’s
behaviourandattitude,enhancingwomen’sdecision-makingautonomyandempoweringcommunities.

FUTURe ReSeARCH

Futureresearchshouldinvestigatetheroleofinformationandcommunicationtechnologyspecifically
focusingondigitaltechnologiesformaternalhealth.Itispremisedthatdigitaltechnologiescanimprove
patientoutcomes,patient-to-providerrelationsandcantrackpatient’shealthstatus.Relatedly,efforts
shouldbecognizantoftraditionalbirthattendantswhoseinfluenceoverexpectantmothersespecially
intheruralareasisgreat.Theycanbekeychangeagentsandcangreatlyinfluencemother’shealth
seekingbehaviour.
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