


year physical (OR 0.37, p��0.001) and sexual IPV (OR 0.34, p��0.001); and greater atten-

dance (IRR 1.09, p��0.001) and male accompaniment at antenatal care (IRR 1.50, p��0.001);

and women and men in the intervention group reported: less child physical punishment

(women: OR 0.56, p = 0.001; men: OR 0.66, p = 0.005); greater modern contraceptive use

(women: OR 1.53, p = 0.004; men: OR 1.65, p = 0.001); higher levels of men’s participation

in childcare and household tasks (women: beta 0.39, p��0.001; men: beta 0.33, p��0.001);

and less dominance of men in decision-making.

Conclusions

Our study strengthens the existing evidence on male engagement approaches; together

with earlier studies our findings suggest that culturally adapted gender-transformative inter-

ventions with men and couples can be effective at changing deeply entrenched gender

inequalities and a range of health-related behavioral outcomes.

Trial registration

ClinicalTrials.gov NCT02694627

Introduction

Interestandinvestmentin interventionsengagingmenin reproductiveandmaternalhealth
andviolencepreventionin low- andmiddle-incomecountrieshasgrowntremendouslysince
the1990s[1]. Maleengagementinterventionshaveevolvedfrom seekingto involvemento
overcomespecificbarriers,suchaswomen'slimited decision-makingpoweror accessto health
care,to beincreasinglygender-transformative,engagingmenandtheir partnersto challenge
theinequitablegenderandpowerdynamicsthatgiveriseto suchbarriers[2,3].However,rigor-
ousevidenceof theeffectivenessof suchinterventions,particularlyfrom low- andmiddle-
incomecountries(LMIC), remainslimited [3±5].In addition,thereisaneedto measurehow
theseinterventionsimpactrelationshippowerdynamicsandwomen'sdecision-making,to
ensuremaleengagementapproachesdo not underminewomen'sautonomy[3]. Weundertook
arandomizedcontrolledtrial (RCT)in Rwandato assesstheeffectivenessof theBandebereho
(meaningªrolemodelºin Kinyarwanda)couples'intervention,agender-transformativepro-
gramfor menandcouplesto promotemen'sengagementin reproductiveandmaternalhealth,
caregiving,andhealthiercouplerelations.Thisstudyevaluatestheintervention'simpacton
multiple behavioralandhealth-relatedoutcomesinfluencedbygendernormsandpowerrela-
tions,whichwereaddressedby theintervention.

Maleengagementapproachesin LMIC assessedbyRCTs,whethertargetingmenaloneor
togetherwith women,haverangedwidelyin scope,from thosedistributing information to
intensive50-hourparticipatoryinterventions,andin thedegreeto whichtheyemphasizegen-
der inequalitiesandpowerdynamics.Severaltrialshaveshownpositiveimpactson outcomes
relatedto intimatepartnerviolence(IPV) [6±10],familyplanning[8,11],andmaternalhealth
[12±14].However,fewstudieshaveevaluatedinterventionsaddressingmultiple outcomes,
andfewerstill haveexaminedimpacton householdgenderandpowerdynamics,suchason
equitabledecision-making[15] andmen'sparticipationin householdtasks[10,15].

Rwandarepresentsastrategicplaceto evaluateagender-transformativemaleengagement
approach.Thecountryhasmadesignificantstridesin maternalhealthbyensuringthatnearly
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all womenattendat leastoneantenatalcarevisit (99%)anddeliverin ahealthfacility (91%)
[16]. Thematernalmortality ratio fell from 476per100,000livebirths in 2010to 210in 2015
[16]. However,19%of marriedwomenstill reportanunmetneedfor family planning[16].
Womenwith limited householddecision-makingpowerarelesslikely to usecontraceptives,
andonly 23%of Rwandanwomenaretheprimary decision-makersabouttheir ownhealth
care[16]. Intimatepartnerviolence(IPV) isalsohigh:nationally,morethan20%of married
womenreporthavingexperiencedphysicalor sexualviolencefrom apartnerin thepastyear
[16]. Accordingly,theGovernmentof Rwandarecognizesthat further progresson reproduc-
tiveandmaternalhealthrequiresinterventionswith menandcouplesto promoteequitable
genderrelations,women'sdecision-makingpower,andreducedIPV [17].

Methods

Weconductedatwo-armmulti-site randomizedcontrolledtrial to assesstheimpactof the
Bandeberehocouples'interventionon our outcomesof interest.Coupleswererecruitedfrom
localcommunitiesin Karongi,Musanze,NyaruguruandRwamaganadistrictsin Rwanda
from February19to March17,2015,andfollowedoveraperiodof 21monthsfor thisstudy.
Men wereinterviewedat threetime points:baseline,9 monthspost-baseline,and21months
post-baseline;dueto fundingconstraints,womenwereinterviewedatonly two time-points,at
9and21monthspost-baseline.In orderto highlight thelonger-termeffectsof theinterven-
tion, thispaperpresentsthefindingsfrom 21monthspost-baseline.TheRwandaMen's
ResourceCenter,alocalnon-governmentalorganizationimplementingtheintervention,
selectedthesitesin collaborationwith district authorities.

Participants

For thestudy,atotalof 1199menwererecruitedfrom 48pre-selectedsiteswithin 16sectors
(sub-districtadministrativeunits) in thedistrictsselectedfor theintervention.Couples'inclu-
sionin thestudywasdeterminedbymen'seligibility for theintervention.Eligiblemenwere
aged21±35years,marriedor cohabitating,expectantand/or fathersof childrenunder-five
years(basedon self-reports),living within accessibledistanceof themeetingsite,andwerenot
previousBandeberehointerventionparticipants.Thelegalageof marriage(21years)in
Rwandaservedastheminimum agefor participation.Communityvolunteersfacilitatingthe
interventionworkedwith localcommunityhealthworkersto identify 25eligiblemenin each
of the48sites.

Sample size determination. Weconductedapoweranalysisprior to studyrecruitment,
in June2014,to assessability to detectinterventioneffectson selectedoutcomes.Wecalcu-
latedpowerfor outcomessimilar to thoseweplannedto measure,includingperpetrationof
IPV, communicationaboutfamilyplanning,andgenderattitudes,usingestimatesfrom the
2010RwandaDemographicandHealthSurvey[18] andthe2010InternationalMen andGen-
derEqualitySurvey[19], assuminganinterventionsamplesizeof 576couples(48groupswith
12coupleseach).Weconservativelycalculatedpowerfor a5±10%differencein theseout-
comes,usingatwo-sidedtestof equalityof two proportionswith adjustmentmadefor design
effectsdueto clustering,assuminganintra-classcorrelationcoefficientof lessthan0.1andan
alphaof 0.05.Wefound that theindicatorswouldprovideenoughpower(between65%and
99%,dependingon theindicator).

Randomization and masking. Randomizationto eithertheinterventionor control group
wasdoneafterbaselineinterviewsusingtheindividual astheunit of randomization.In eachof
the48sites,12menwererandomlyassignedto theinterventionarm(n = 575),andthe
remainingmenwereassignedto thecontrol arm(n = 624).Laterite,anindependentfirm
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collectingthedata,randomizedtheparticipantsusingarandomnumbergeneratorin Stata12.
Bandeberehocommunityfacilitatorsnotified menof their assignment.All recruitedmen
remainedeligiblefor randomizationto theinterventionregardlessof participationin baseline
datacollection:in total,1199menout of apossible1200wereinvited to participatein the
study,and1195menweresurveyedatbaseline.After randomization,wediscoveredtwo facili-
tatorsfrom neighbouringsiteshadmistakenlyrecruitedthesameparticipant,whowasran-
domizedtwiceinto theintervention,resultingin 575menrandomizedto theintervention,out
of apossible576.

Dueto thenatureof theintervention,it wasnot possibleto maskgroupassignmentsfor
participants.Groupassignmentwasalsonot maskedfor thedatacollectors,whowerenot
involvedin theintervention.Specificmeasuresto trackspillovereffectswereincludedin the
studydesignbecausetheinterventionandcontrol groupsresidein thesamecommunities,and
theinterventionpromotescommunityoutreach.However,wepositedthat theeffectsof partic-
ipation in theintensiveinterventionwouldoutweighanyspillovereffectsandthatsucheffects
wouldresultin underestimation,ratherthanover-estimation,of theintervention'simpact.

Procedure

Structuredquestionnaireswereadministeredto maleparticipantsatbaselinefrom 19February
to 17March2015.Asnotedabove,men'spartnerswerenot surveyedatbaselinedueto fund-
ing constraints.After thebaselineandrandomization,theBandeberehointerventionwas
implementedwith theinterventiongroupfrom Marchto July2015.Follow-upsurveyswere
conductedwith menandtheir currentpartnersat9 months,from 9Novemberto 17Decem-
ber2015(4 monthspost-intervention),andagainat21months,from 7 Novemberto 23
December2016(16monthspost-intervention).At 21months,99.6%of thewomensurveyed
werethesamepartneridentifiedatbaseline.At eachfollow-up,theparticipationof bothpart-
nerswasnot required:eitherpartnercouldbeinterviewedevenif theotherwasunavailable.
Studyparticipantsreceiveda2000Rwandanfranctransportstipend(aboutUS$2.50)for each
interview.Sex-matchedinterviewersfrom Laterite,whohadno involvementin theinterven-
tion, conductedtheinterviewsin Kinyarwandain centrallylocatedsettingssuchasschools.
Datawerecollectedon password-protectedtablets.

All effortsweremadeto ensurestudyparticipantsafety,privacyandcomfort.Informed
consentwasobtainedfrom all participants.Theinterviewerreviewedtheconsentform with
eachparticipantandansweredanyquestions;participantssignedawritten consentif they
wereliterate,or providedathumbprint if theywerenot. Thestudywasconductedin accor-
dancewith internationalethicalguidelineson researchingviolenceagainstwomen,including
not interviewingmembersof thesamehouseholdaboutIPV [20]. At follow-up,weasked
womenabouttheir experiencesof IPV, but did not askmenaboutviolenceperpetration,and
menwerenot informedof theinclusionof questionsaboutviolencein thewomen'squestion-
naire.To minimize risk of harm,weobtainedmen'sconsentto disclosetheir participationin
thestudybeforecontactingtheir partners,andinterviewswith menandwomenwerecon-
ductedon differentdays.Participantswereofferedalist of locallyavailablesupportservices
aftertheinterviews.Maleandfemaleinterviewersreceivedethicsandsafetytraining anda
femaleRwandancounselormetwith thefemaleinterviewersbefore,during andafterdata
collection.

Thestudyprotocolreceivedapprovalfrom theRwandaNationalHealthResearchCommit-
tee(25August2014,NHRC/2014/PROT/0193),theRwandaNationalEthicsCommittee(24
October2014,346/RNEC/2014),andtheRwandaNationalInstituteof Statistics(9 February
2015,0082/2015/NISR)prior to studyrecruitmentanddatacollection.AsperRwandan
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governmentrequirements,studyapprovalwasrenewedannuallywith theRwandaNational
EthicsCommittee(19October2015,338/RNEC/2015;21October2016,883/RNEC/2016)and
theRwandaNationalInstituteof Statistics(2 November2015,0794/2015/10/NISR;27October
2016,0806/2016/10/NISR).Thetrial wasretrospectivelyregisteredatclinicaltrials.govon Feb-
ruary29,2016(NCT02694627)afterstudyenrolmentbeganin February2015,but beforecol-
lectionof the21-monthfollow-updata(reportedhere)or studycompletion.Thedelayin trial
registrationwasdueto theauthors'lackof awarenessof this requirementfor journalpublica-
tion. Weregisteredthestudyassoonaswewereawareof this requirement.No majorchanges
to thestudyprotocolor studyoutcomesweremade.Theauthorsconfirm thatall relatedtrials
to this interventionwereregistered;thereareno ongoingtrialsrelatedto thisstudy.

Study retention. At 21-monthfollow-up,1123men(94%of thesample)and1162women
(97%)weresurveyed.Respondentattrition wasslightlyhigherfor menin theintervention
groupcomparedto thecontrol group(7.3vs.5.4%),andwasessentiallyidenticalfor women
(3.1vs.3.0%)(Fig1).Reasonsfor lossto follow-upwerepredominantlyinability to find partic-
ipantsdueto relocationandrespondentunavailability.Menwhodroppedout weremorelikely
to beout of work andlookingfor work atbaselinecomparedto menwhoremainedin the
study.All availabledatawereincludedin analyses.

The Bandebereho intervention. TheBandeberehocouples'interventionengagedmen
andtheir partnersin participatory,smallgroupsessionsof critical reflectionanddialogue.The
RwandaMen'sResourceCenter(RWAMREC),alocalRwandanon-governmentalorganization,

Fig 1. Trial profile.

https://doi.org/10.1371/journal.pone.0192756.g001
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implementedtheinterventionaspartof MenCare+,afour-countryinitiative to engagemenin
sexual,reproductive,andmaternalhealth.TheMenCare+programwascoordinatedbyRutgers
andPromundo,andfinancedbytheDutchMinistry of ForeignAffairs.In Rwanda,theMen-
Care+programwasknownasBandebereho,or ªrolemodelº,asit aimedto transformnorms
aroundmasculinitybydemonstratingpositivemodelsof fatherhood.

Theinterventionusedastructured15-sessioncurriculum adaptedfrom ProgramP,an
opensourcemanualfor engagingmenin maternalandchild health,createdbyPromundo,
CulturaSalud,andREDMAS(2013)whichincludesacurriculum for fathers/couples,resources
for designinghealthprovidertraining andcommunitycampaigns[21]. Men participatingin
theBandeberehointerventionwereinvited to 15sessions(maximum45hours)andtheir part-
nersto 8 (maximum24hours).Sessionsaddressed:genderandpower;fatherhood;couple
communicationanddecision-making;IPV; caregiving;child development;andmaleengage-
mentin reproductiveandmaternalhealth(SeeTable1 for detailson curriculum contentby
session.)

PromundoandRWAMRECadaptedthecurriculum betweenMay2013andJanuary2014,
informedby formativeresearch,andinput from theRwandaMinistry of Health,which
approvedthecurriculum for implementation,andfrom communitypilot implementations.

Table 1. Bandebereho intervention session overview.

Session Objectives Participants

1.GenderEquality To createaspaceof trust andconfidentiality; to discussthedifferencesbetweensexandgender;andto reflecton how
gendernormsinfluencethelivesandrelationshipsof womenandmen.

Couples

2.BecomingaFather To reflecton men'sconcernsaboutbecomingafather,andto discussthebenefitsthatbeinganinvolved fathercan
bring to men'schildren,their partnersandthemselves.

Men

3.Pregnancy To inform expectantfathersandmothersaboutthebiologicalprocessof pregnancy,includingwhatmencando to
ensurethehealthof themotherandfetusduring andafterbirth, andto addressmanyof their concerns.

Couples

4.SupportingYour Pregnant
Partner

To helpmenandwomenunderstandhowmencansupportwomenduring pregnancyandto discusstheroleof menin
accompanying their partnersto antenatalcarevisits.

Couples

5.Childbirth To shareideasandexperiencesabouttheroleof thefatherduring birth, andto preparemento accompanytheir
partnersduring delivery,including theimportanceof bondingwith their newsonsanddaughters.

Couples

6.FamilyPlanning To reflectuponthebenefitsof familyplanningandthevalueof couplecommunication in thisprocessandprovide
information on differentcontraceptivemethods.

Couples

7.Caringfor aBaby To learnaboutababy'scareneedsandreflectuponmen'scapacityto satisfytheseneedsandto reflecton howgender
stereotypesinfluenceafatherandmother'sbehaviortowardstheir children.

Men

8.My Parents'Impact To encouragemento reflecton their parents'influenceson their own livesandreflecton thefuture theyenvisionfor
their children,includinghowto usethepositiveinfluencesandavoidthenegativeaspectssotheydo not repeat
themselves.

Men

9.IdentifyingViolence To identify thedifferentformsof violencethatmenperpetrate,or thatarecommittedagainstthemandto become
familiar with thedifferenttypesof violencethatexist.

Men

10.Gender-based Violence To discussgender-basedviolenceandthelawandto reflecton thewaysthatmencanbreakthecultureof silence
surrounding violencein familiesandromanticrelationships.

Couples

11.ResolvingConflict To identify non-violentwaysto resolveconflict andto reflecton theimportanceof strongrelationshipsandsocial
networkswhenwefacedifficult momentsasfathersandhusbands.

Men

12.AlcoholandDrug Abuse To encouragediscussionabouttherisksandconsequencesof alcoholanddrugabuseandhowmencanhelpeachother
in reducingtheharmcausedby drugsandalcohol.

Men

13.RaisingChildren To makeconnectionsbetweenthelong-termgoalsfathersandmothershavefor their children(ages0±5)andhowharsh
disciplineaffectsthosegoals.

Couples

14.SharingResponsibilities at
Home

To reflecton howgenderrolesinfluencethedistribution of carework within thehousehold,andto encourageamore
equitabledistribution of childcareandhouseworkbetweenmenandwomen.To alsopromotediscussionabout
householdfinancesandhelpcouplesdevelopahouseholdbudget.

Couples

15.Reflection To reflecton theexperiencesparticipantshavehadin thegroupsessionsandmakeacommitment to beamoreinvolved
father.

Men

https://doi.org/10.1371/journal.pone.0192756.t001

Randomized controlled trial: Male engagement in reproductive maternal health and violence prevention in Rwanda

PLOS ONE | https://doi.org/10.1371/journal.pone.0192756 April 4, 2018 6 / 17

https://doi.org/10.1371/journal.pone.0192756.t001
https://doi.org/10.1371/journal.pone.0192756


Theinterventiondrawson sociologicaltheoriesof genderandmasculinitiesthathighlight
howgenderinequalitiesarereproduced±ortransformed±throughªeverydayinteractionsin
[the] homeº[22,23].Theinterventioncreatesastructuredspacefor menandwomento: 1)
questionandcritically reflecton gendernormsandhowtheseshapetheir lives;2) rehearse
equitableandnon-violentattitudesandbehaviorsin acomfortablespacewith supportive
peers;and3) internalizethesenewgenderattitudesandbehaviors,andapplythemin their
own livesandrelationships.Wehypothesizethatbecomingawareof inequalities,reflectingon
thecostsof rigid norms,andlearningandpracticingnewskills(e.g.couplecommunication
andjoint decision-making)in asafe,non-judgmentalpeerenvironment,canleadto changes
acrossarangeof healthandrelationshipbehaviors.

Communityvolunteers(localfathers)metwith thesamegroupof 12men/coupleson a
weeklybasis.Thevolunteersreceivedatwo-weektraining,materialsupport,andrefresher
trainingsfrom RWAMREC.Localnursesandpoliceofficersco-facilitatedthesessionson
pregnancy,familyplanning,andlocallaws,respectively.Sessionswereconductedin local
schoolsandadministrativeoffices.A transportationstipendof 2000Rwandanfrancs(about
US$2.50)wasprovidedto men/couplesfor eachsessionattended.RWAMRECstaffmonitored
implementationof thegroupsessionsandmentoredthefacilitators.Threeinterventioncycles,
eachwith 570±576couples,wereimplementedbetweenMarch2014andJuly2015.Thisstudy
assessedthethird cycle,in whichmenattendedon average14.1out of 15sessions,andwomen
6.8out of 8 sessions.Thecontrol groupreceivedno groupintervention,thoughit did have
accessto communityactivitiesandcampaignsrelatedto thebroaderMenCare+project.

Measures

Weassessedfivesetsof outcomesspecificallytargetedby theintervention,eachcaptured
throughmultiple variables:(1) reproductiveandmaternalhealthbehaviors,includingmen's
participationin ANC visits;(2) women'sexperiencesof IPV; (3) useof physicalpunishment
againstchildren;(4) gendereddivisionof childcareandhouseholdtasks;and(5) men'sdomi-
nancein householddecision-making.Table2 summarizesthekeyoutcomemeasures.

Statistical analysis. Wecomparedmen'scharacteristicsatbaselineusingfrequenciesand
descriptivestatistics.To estimatetheeffectsof theinterventionon outcomesmeasuredat
21-monthfollow-up,weconductedintention-to-treatanalysisusingregressionmodelswith
normal,Bernoulli,andPoissonresponsedistributionsandidentity, logistic,andlog link func-
tions.Weusedgeneralizedestimatingequationsto fit themodels,andusedrobuststandard
errorswith clusteringby facilitatorfor hypothesistestingandconfidenceintervalconstruction.
Foreachoutcomewefit bothunadjustedandadjustedmodels;thelatterincludedcontrolsfor
age,education,andbaselinesocio-economicstatus(definedashavingbasicneedsmet).All
analyseswereconductedusingStata/SE14.In our presentationof results,weusestandard
abbreviationsfor statisticalterminology,including:SD±standarddeviation;CI±confidence
interval;OR±oddsratio;andIRR±incidencerateratio.

Results

Table3 presentsthebaselinecharacteristicsof menby interventionandcontrol groups.Inde-
pendentsamplest-testsandchi-squaredtestsof association,asappropriate,showedno statisti-
callysignificantdifferencesin baselinecharacteristicsbetweentheinterventionandcontrol
grouprespondents.Men reportedameanageof 28.7andtheir partners'meanageof 26.6
years.More than60%of menhadonly primary educationor less,andlessthanathird
reportedalwaysbeingableto affordbasicitems.Nearlyall menwereemployed,with the
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Table 2. Outcome measures.

Variable Respondents Instrument, Indicators Coding Expected direction of

difference in

intervention vs.

control group

Reproductive and

maternal health

behaviors

Meannumberof ANC
visitswomenattended

Women WomenwereaskedhowmanyANC
visitstheyattendedduring their current
pregnancy(if applicable)andduring
their mostrecentpregnancy.

Continuous. Variablewascodedto
includevisitsduring mostrecentor
currentpregnancy.

Higher

Meannumberof ANC
visitsaccompanied by
man

Women;
Men

Womenwereaskedhowmanytimes
their partneraccompanied themto
ANC visits;menwereaskedhowmany
timestheyaccompanied their partner.
Accompanimenttypicallymeant
waitingin thehealthfacility or
attendingpartof thevisit with the
partner.

Continuous. Variablewascodedto
includevisitsduring mostrecentor
currentpregnancy.

Higher

Perceivedpartner
supportduring
pregnancy

Women Womenwereaskedif during their
currentor mostrecentpregnancytheir
partnerdemonstratedanyof six types
support:1) providedfinancial support;
2) did anyhouseholdtasksshenormally
does;3) prepared foodor madesureshe
atenutritious food;4) encouragedher to
takecareof herself;5) providedcareor
emotional support;or 6) provided
spiritualsupportor guidance.

Continuous, rangingfrom 0 to 1;
compositeis ameanof yes= 1 and
no = 0 responsesto theindicators
describedat left.

Higher

%Usedmodern
contraception

Women;
Men

Womenandmenwereaskedabout
their or their partner'scurrentuseof
anymoderncontraceptivemethod(e.g.
implant, injection,maleor female
condom,pill, IUD, vasectomy,
hysterectomy).

Binary,coded1 if usinganyof the
moderncontraceptivemethods,0 if
answeredno to all. Included thefull
sample(whetherpregnantor not),
consistentwith othermeasuresof
contraceptiveprevalence.

Higher

Experiences of

intimate partner

violence

Experiencedphysical
violencefrom partner
in past12months

Women Womenwereaskedfive itemsadapted
from theWHO multi-country study
[24], regardinghowmanytimesin the
past12monthstheir partnerhad:1)
slappedthemor threwsomethingat
themthatcouldhurt them;2) pushedor
shovedthem;3) hit themwith afist or
with somethingelsethatcouldhurt
them;4) kicked,dragged,beat,choked
or burnedthem;5) threatenedto useor
actuallyusedaknife or stickagainst
them.Responsesrangedfrom 0 = never,
1 = once,2 = afewtimes,and
3 = frequently.

Binary,coded1 if respondedonceor
moreoftento anyof thefive items
listedat left,0 if neverto all.

Lower

Experiencedsexual
violencebypartnerin
past12months

Women Womenwereaskedtwo itemsregarding
howmanytimesin thepast12months:
1) their partnerhadforcedthemto have
sexwhentheydid not wantto; and2)
theyhadconsentedto sexout of fearof
whattheir partnermight do if they
refused.Responsesrangedfrom
0 = never,1 = once,2 = afewtimes,and
3 = frequently.

Binary,coded1 if respondedonceor
moreoftento eitherof thetwo items
listedat left,0 if neverto all.

Lower

(Continued)
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majority of thoseself-employed.Threequartershadbiologicalchildren,andabouttwo thirds
wereexpectingachild.Womenwerenot surveyedatbaseline.

Men'sreportson keyoutcomesatbaselineweresimilaracrossgroups.Men reported
attendingon average1.50ANC visitswith their partnersduring their currentor mostrecent
pregnancy(SD0.94),and57%reportedusingmoderncontraceptionwith their partner.A
meanscoreof 1.89on ascaleof 1 to 5 of thegendereddivisionof childcareandhousehold
tasksreflectslow participationbymenin thesetasks.Nearly60%reportedthat theyhadthe

Table 2. (Continued)

Variable Respondents Instrument, Indicators Coding Expected direction of

difference in

intervention vs.

control group

Use of physical

punishment

against children

Usedphysical
punishmenton one's
child in pastmonth

Women;
Men

Men andwomenwereaskedseven
itemsadaptedfrom theMultiple
IndicatorClusterSurvey(MICS)child
disciplinemodule,a includingwhether
or not they:1) shookthechild;2)
spanked,slappedor hit thechild on the
bottomwith abarehand;3) hit thechild
on thebottomor elsewhereon thebody
with somethinglike abelt,stickor other
hardobject;4) hit or slappedthechild
on theface,head,or ears;5) hit or
slappedthechild on thehand,arm,or
legs;6) beatthechild up,meaninghit
thechild overandoverashardasone
could;and7) madethechild kneelon
thegroundfor aperiodof time.

Binary,coded1 if respondedyesto
any,0 if no to all.

Lower

Gendered division

of childcare and

household tasks

Sharingof childcare
andhouseholdtasks

Women;
Men

Men andwomenwereaskedhowthey
divided6 childcareandhouseholdtasks
with their partner:1) washingclothes/
laundry;2) cleaningthehouseand
surroundings;3) cookingfor the
household;4) makingthebed;5)
providingdailycareof children;and6)
bathingchildren.Responsesranged
from 1 = womanalwaysdoesthetask,
3 = sharedequallyor donetogether,
5 = manalwaysdoesthetask.

Continuousscaleof meanscore
acrosstheitems,rangingfrom 1 to 5,
with 5 indicatingmen'sgreater
participation.

Higher

Timespenton
childcareand
householdtasks

Women;
Men

Thisvariablerepresentsthenumberof
hoursperdaythatmenor womenspent
on the6 tasksin thepastweek.
Respondentswereaskedon howmany
daysin thepreviousweektheydid each
task,andhowmuchtime (in hoursor
fractionsof hours)on averagethey
spenton thetaskon eachof thosedays.

Continuous, representing hours
spentperday:time spentperdayfor
eachtaskwasmultiplied by the
reporteddaysperweek.Thesumof
thetotal hoursperweekfor all tasks
wasdividedby 7 to producethe
hoursperdayvariable.ªNot
applicableºresponseswerecodedas
0.

Lowerfor women;
higherfor men

Men’s dominance

in household

decision-making

Man hasfinal sayon
household'sweekly/
monthly incomeand
expenses

Women;
Men

Men andwomenwereaskedwhohas
thefinal sayin makingthedecision:self;
partner;bothhavethesamesay;
someoneelse;don't know.

Binary,coded1 if manhadfinal say,
0 if decisionmadeby woman,made
jointly, or respondent didn't know.

Lower

Man hasfinal sayon
howmanychildrento
haveor spacingof
children

Women;
Men

Men andwomenwereaskedwhohas
thefinal sayin makingthedecision:self;
partner;bothhavethesamesay;
someoneelse;don't know.

Binary,coded1 if manhadfinal say,
0 if decisionmadeby woman,made
jointly, or respondent didn't know.

Lower

a MICSsurveyscanbeaccessedathttp://mics.unicef.org/surveys

https://doi.org/10.1371/journal.pone.0192756.t002
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final sayon decisionsregardingthehousehold'sincomeandexpenses,andabout43%hadthe
final sayon howmanychildrento haveor thespacingof children.

Table4 presentstheeffectof theinterventionon theoutcomesof interest.Resultsfrom
analysesadjustedfor age,levelof education,andsocio-economicstatus,arepresentedin the
text.Outcomesrelatedto IPV wereonly askedof women.At 21-monthfollow-up,morethan
halfof womenin thecontrol group(56.53%)reportedexperiencingphysicalviolencefrom the
partnerin theprevious12months,comparedto one-thirdof womenin theintervention
group(33.33%)(OR0.37,95%CI 0.28±0.49p<0.001).Similarly,ratesof sexualviolencefrom
apartnerwere60�17%amongwomenin thecontrol groupcomparedto 35.01%in theinter-
ventiongroup(OR0.34,95%CI 0.25±0.48,p<0.001).

Womenin theinterventiongroupreportedattendingslightlymoreANC visitscompared
to womenin thecontrol group(IRR1.09,95%CI 1.05±1.14).Bothwomenandmenin the
interventiongroupreportedhighermeanratesof men'sparticipationin ANC visitscompared
to women(IRR1.50,95%CI 1.36±1.65,p<0.001)andmen(IRR1.33,95%CI 1.23±1.45,

Table 3. Men’s characteristics at baseline.

Control Group Intervention Group All

(n = 624) (n = 571) (n = 1195)

Age(years):mean(SD) 28.62(3.76) 28.70(3.58) 28.65(3.68)

Ageof partner(men'sreports) 26.53(4.05) 26.72(4.14) 26.62(4.09)

Level of education

None 63(10.10%) 49(8.58%) 112(9.37%)

Someprimary 321(51.44%) 318(55.69%) 639(53.47%)

Primarycomplete 147(23.56%) 130(22.77%) 277(23.18%)

Secondary,vocationalor higher 93(14.90%) 74(12.96%) 167(13.97%)

Employment status

Employed/earning awage 54(8.65%) 65(11.38%) 119(9.96%)

Self-employed 564(90.38%) 503(88.09%) 1067(89.29%)

Out of work andlookingfor work 6 (0.96%) 3 (0.53%) 9 (0.75%)

Household can afford basic items

Neveror sometimes 245(39.26%) 218(38.18%) 463(38.74%)

Often 185(29.65%) 175(30.65%) 360(30.13%)

Always 194(31.09%) 178(31.17%) 372(31.13%)

Hasbiological children 474(75.96%) 434(76.01%) 908(75.98%)

Numberof children,mean(SD) 1.45(0.67) 1.51(0.75) 1.48(0.71)

Expectingachild atbaseline 399(64.15%) 372(65.15%) 771(64.63%)

Men’s participation in RMH

# ANC visitsaccompanied by menmean,(SD) 1.50(0.94) 1.42(0.92) 1.46(0.93)

%Currentlyusingmoderncontraception 356(57.05%) 328(57.44%) 684(57.24%)

Gendered division of childcare and household tasks

Sharingof tasksmean,(SD) 1.83(0.43) 1.85(0.43) 1.84(0.43)

Household decision-making

Man hasfinal sayon householdweekly/monthly incomeandexpenses 361(58.04%) 338(59.19%) 699(58.59%)

Man hasfinal sayin howmanychildrento haveor spacingof children 271(43.57%) 234(41.34%) 505(42.51%)

Notes:Baselinecharacteristicsareonly availablefor men,aswomenwerenot interviewedatbaseline.Thereareno statisticallysignificant differencesbetween

interventionandcontrol armsatbaseline. Questionsrelatedto physicalpunishmentagainstchildrenwerenot askedatbaseline,andquestionsrelatedto thefrequency

of tasksweremeasureddifferentlyatbaselinecomparedto follow-upandarethereforenot included.

All statisticsaren (%)unlessotherwisespecified.

https://doi.org/10.1371/journal.pone.0192756.t003
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Table 4. Effect of the intervention on outcomes, 21-month follow-up.

Summary Statistics Intervention effect

Control Intervention All Unadjusted Adjusted�

(n = 590 men, 605

women)

(n = 533 men, 557

women)

(n = 1123 men, 1162

women)

Experiences of intimate partner violence

Experiencedphysicalviolencefrom partnerin past12months
(women'sreports)

342
(56.53%)

186
(33.33%)

528
(45.40%)

OR= 0.38
(0.29±0.50)
p<0.001

OR= 0.37
(0.28±0.49)
p<0.001

Experiencedsexualviolenceby partnerin past12months
(women'sreports)

364
(60.17%)

195
(35.01%)

559
(48.11%)

OR= 0.36
(0.25±0.50)
p<0.001

OR= 0.34
(0.25±0.48)
p<0.001

Reproductive and maternal health behaviours

# ANC visits(women'sreports) 3.11
(1.22)

3.40
(1.09)

3.25
(1.17)

IRR= 1.09
(1.05±1.14)
p<0.001

IRR= 1.09
(1.05±1.14)
p<0.001

# ANC visitsaccompanied by men(men'sreports) 1.57
(0.92)

2.09
(1.03)

1.82
(1.01)

IRR= 1.33
(1.23±1.45)
p<0.001

IRR= 1.33
(1.23±1.45)
p<0.001

# ANC visitsaccompanied by men(women'sreports) 1.15
(0.68)

1.71
(1.02)

1�42
(0�90)

IRR= 1.49
(1.35±1.64)
p<0.001

IRR= 1.50
(1.36±1.65)
p<0.001

%Currentlyusingmoderncontraception (men'sreports) 382
(64.86%)

401
(75.38%)

783
(69�85%)

OR= 1.65
(1.24±2.21)
p = 0.001

OR= 1.65
(1.24±2.20)
p = 0.001

%Usedmoderncontraception (women'sreports) 366
(60.50%)

390
(69.89%)

756
(65.00%)

OR= 1.52
(1.15±2.01)
p = 0.003

OR= 1.53
(1.15±2.04)
p = 0.004

Perceivedsupportduring pregnancy(women'sreports) 0.74
(0.34)

0.92
(0.20)

0.82
(0.30)

Beta= 0.18
(0.13±0.22)
p<0.001

Beta= 0.18
(0.13±0.23)
p<0.001

Use of physical punishment against children

Men'suseof physicalpunishment (men'sreports) 387
(67.30%)

303
(57.71%)

690
(62.73%)

OR= 0.66
(0.50±0.89)
p = 0.006

OR= 0.66
(0.50±0.88)
p = 0.005

Women'suseof physicalpunishment (women'sreports) 467
(79.15%)

374
(68.25%)

841
(73.90%)

OR= 0.56
(0.40±0.79)
p = 0.001

OR= 0.56
(0.41±0.79)
p = 0.001

Gendered division of childcare and household tasks

Sharingof tasks(men'sreports) 1.77
(0.48)

2.10
(0.50)

1.92
(0.52)

Beta= 0.33
(0.26±0.41)
p<0.001

Beta= 0.33
(0.26±0.41)
p<0.001

Sharingof tasks(women'sreports) 1.65
(0.48)

2.04
(0.51)

1.83(0.53) Beta= 0.39
(0.31±0.47)
p<0.001

Beta= 0.39
(0.31±0.47)
p<0.001

Timespenton tasks-Hoursperday(men'sreports) 1.40
(2.09)

2.26
(2.38)

1.80
(2.27)

Beta= 0.86
(0.49±1.23)
p<0.001

Beta= 0.86
(0.50±1.22)
p<0.001

Timespenton tasks-Hoursperday(women'sreports) 8.34
(5.30)

8.34
(5.05)

8.34
(5.18)

Beta= 0.002
(-0.60±0.61)

p = 0.99

Beta= 0.07
(-0.53±
0.68)

p = 0.81

Men’s dominance in household decision-making

Man hasfinal sayon weekly/monthly incomeandexpenses
(men'sreports)

409
(70.27%)

241
(45.47%)

650
(58.45%)

OR= 0.35
(0.26±0.49)
p<0.001

OR= 0.35
(0.25±0.48)
p<0.001

(Continued)
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p<0.001)in thecontrol group.Similarly,bothwomenandmenin theinterventiongroup
reportedgreateruseof moderncontraceptioncomparedto thecontrol group(OR1.53,95%CI
1.15±2.04,p = 0.004for women;OR1.65,95%CI 1.24±2.20,p = 0.001for men).Womenin the
interventiongroupreportedhigherlevelsof partnersupportduring pregnancy(mean0.92,SD
0.20on ascalefrom 0 to 1) comparedto womenin thecontrol group(mean0.74,SD0.34).

Physicalpunishmentof childrenwasreportedby79.15%of womenand67.30%of menin
thecontrol group,comparedto 68.25%of women(OR0.56,CI 0.41±0.79,p = 0.001)and
57.71%of menin theinterventiongroup(OR0.66,95%CI 0.50±0.88,p = 0.005).

Interventiongroupparticipantsreportedhigherlevelsof men'sparticipationin childcare
andhouseholdtaskscomparedto participantsin thecontrol group(Beta0�39,95%CI 0�31±
0.47,p<0.001for women;beta0.33,95%CI 0.26±0.41,p<0.001for men).While menin the
interventiongroupreportedspendingmorehourson thesetaskscomparedto menin thecon-
trol group(Beta0.86,95%CI 0.50±1.22,p<0.001),therewereno statisticallysignificantdiffer-
encesin women'stime spenton thesetasksbetweentheinterventionandcontrol groups.

Therewerelargedifferencesin reportsof men'sdominancein decision-makingbetween
control andinterventiongroups.In theinterventiongroup,56.08%of women(OR0.31,95%
CI 0.24±0.42,p<0.001)and45.47%of men(OR0.35,95%CI 0.25±0.48,p<0.001)reported
that themanhadthefinal sayon decisionsregardingthehousehold'sincomeandexpenses,
comparedto 78.74%and70.27%in thecontrol group,respectively.Fordecisionsabouthaving
childrenor thespacingof children,34�91%of women(OR0.57,95%CI 0.45±0.72,p<0.001)
and31.94%of men(OR0.48,95%CI 0.36±0.63,p<0.001)in theinterventiongroupreported
that themanhadthefinal saycomparedto 47.81%and49.03%in thecontrol group,
respectively.

Sincewomenwerenot interviewedatbaseline,it wasnot possibleto adjustfor baselineval-
uesfor all indicators.However,includingbaselinevaluesfor theavailablemen'sindicators
(accompanimentto ANC, contraceptiveuse,anddecision-makingvariables)yieldssimilar
results(not shown).

Discussion

TheBandeberehointerventionledto substantialimprovementsin multiple reportedout-
comes,includingwomen'sexperienceof physicalandsexualIPV, women'sANC attendance,

Table 4. (Continued)

Summary Statistics Intervention effect

Control Intervention All Unadjusted Adjusted�

(n = 590 men, 605

women)

(n = 533 men, 557

women)

(n = 1123 men, 1162

women)

Man hasfinal sayon weekly/monthly incomeandexpenses
(women'sreports)

474
(78.74%)

309
(56.08%)

783
(67.91%)

OR= 0.35
(0.26±0.46)
p<0.001

OR= 0.31
(0.24±0.42)
p<0.001

Man hasfinal sayin howmanychildrento haveor spacingof
children(men'sreports)

278
(49.03%)

168
(31.94%)

446
(40.81%)

OR= 0.49
(0.37±0.64)
p<0.001

OR= 0.48
(0.36±0.63)
p<0.001

Man hasfinal sayin howmanychildrento haveor spacingof
children(women'sreports)

284
(47.81%)

192
(34.91%)

476
(41.61%)

OR= 0�59
(0.47±0.73)
p<0.001

OR= 0.57
(0.45±0.72)
p<0.001

� Analysesadjustedfor men'sandwomen'sself-reportedcurrentageandlevelof education,andmen'sreportsof socio-economic statusatbaseline(definedashaving

basicneedsmet).

https://doi.org/10.1371/journal.pone.0192756.t004
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men'saccompanimentatANC, moderncontraceptiveuse,andpartnersupportduring preg-
nancy.Importantly, theinterventionalsoledto reductionsin men'sdominancein household
decision-makingandimprovementsin thehouseholddivisionof labor.Notably,our findings
at21-monthsaresimilar to thoseat9months(not reportedhere),suggestingsustainedeffects
overtime.Our studystrengthenstheexistingevidenceon maleengagementapproaches;
togetherwith earlierstudiesour findingssuggestthatculturallyadaptedgender-transformative
interventionswith menandcouplescanbeeffectiveatchangingdeeplyentrenchedinequali-
tiesandarangeof health-relatedbehavioraloutcomes.

Our IPV findingsareespeciallycompelling,with asignificantreductionin thelikelihoodof
bothphysicalandsexualviolencefrom apartnerreportedbywomenin theinterventiongroup
comparedto thecontrol group.While previoustrialshavedemonstratedreductionsin
reportedphysicalIPV [7], sexualIPV [7, 8], andmen'sperpetrationof IPV [6], thedegreeof
IPV risk reductionwereport isseldomachievedin rigorouslyevaluatedinterventions[25].
Encouragingly,our studyalsodemonstratedanimpacton women'sandmen'sphysicalpun-
ishmentof children,despitethis topicbeingof relativelylimited focusin theinterventioncur-
riculum. Consistentwith globalliterature,wefind higherratesof women'suseof harsh
punishmentof childrencomparedto men[26], likely dueto thedisproportionateamountof
time theyspendcaringfor children.Our studystrengthensevidencefrom recentnon-trial
studiesof maleengagementapproaches,suchastheevaluationof REALFathersin Uganda
that found reductionsin bothharshpunishmentof childrenandIPV perpetration,by focusing
on women'sreportsof experiencingviolence[27].

This is thefirst trial of amaleengagementintervention,to our knowledge,to demonstrate
at leastamodestimpacton women'sANC attendance[3,28].Wealsoshowthat theBandeber-
ehointerventionincreasedmen'saccompanimentto ANC andtheir provisionof supportdur-
ing pregnancy,factorswhichmaybeassociatedwith women'sincreasedcareseeking.
ResearchbyPåfsandcolleaguesin Rwandahasfound thatandmensawtheir presenceat
maternalhealthservicesasimportant for ensuringtheir partnersreceivedqualitycare[29].
Previousmaleengagementtrials in LMIC havedemonstratedpositiveimpacton partnerassis-
tanceduring obstetricemergencies[12], women'sattendanceatpostpartumvisits[13], care
seekingfor problemsduring pregnancyandhospitaldelivery[14], andmixedresultsat
increasingmalepartneraccompanimentto ANC [30]. Non-trial researchhasfound thatmale
partnersupportisassociatedwith women'santenatalattendance,birth preparednessanduse
of askilledbirth attendant[3,28].Our resultsstrengthenthisevidencebase.

TheBandeberehointerventionalsoledto asubstantialincreasein thelikelihoodof reported
moderncontraceptiveuse.Wehypothesizethat in addition to providing information about
contraceptives,theinterventionstrengthenedcouplecommunication,support,andjoint deci-
sion-making,whichpositivelyaffectcontraceptivebehavior.Brunieandcolleagueshave
reportedthatRwandanwomenwhosepartnerssupportfamily planninghavemorethan8
timesgreateroddsof usingcontraceptivesthanwomenwhosepartnersdid not, with spousal
communicationafacilitatingfactor[31]. Our findingscomplementevidencefrom the
CHARM andMalawiMaleMotivator trialsof gender-transformativefamilyplanninginter-
ventions,whichalsodemonstratedincreasedmoderncontraceptiveuseandcouplecommuni-
cationaboutcontraception[8,11].In both theinterventionandcontrol groups,menreported
slightlyhigherratesof moderncontraceptiveusecomparedto women.Thisdiscrepancymay
bedueto severalreasons,suchasmen'slackof awarenessof their partner'suse/non-useof
contraceptionat thespecifictime-point,or to astrongersocialdesirabilitybiasamongmen,in
bothcontrol andinterventiongroups.Furtherresearchcouldexplorethisdiscrepancy.

TheBandeberehointerventiondemonstratedareductionin men'sdominancein house-
hold decision-making,which isassociatedwith negativehealth-relatedoutcomesfor women
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andchildren[32]. Our findingssuggestthatbyemphasizingjoint decision-makingthrough
skills-basedactivitiesandbycreatingspacesfor couplecommunication,theinterventionwas
successfulat targetingunderlying,unequalgenderedpowerdynamics.Qualitativeresearchby
Doyleandcolleagues,in anearliercycleof theBandeberehointervention,found thatmen's
participationin theinterventionwith their partnerledto greaterrespectandvaluefor their
partners'opinions[33]. Futureresearchshouldseekto understandhowdecision-makingpat-
ternschange,andhowinterventionsthatencourageandbuild joint decision-makingskills
affectwomen'sowndecision-makingpower.

Thestudyisuniquein measuringboth thedistribution of tasksbetweenpartnersandin
collectingdetailedtime usedatafrom bothpartners,whileotherstudieshaveshownonly
changesin men'sparticipationin thesetasks[10,15].Encouragingly,theinterventionledto
changesin thehouseholddivisionof labor,with bothmenandwomenreportinggreatershar-
ing of childcareandhouseholdtasks,andmenreportingmoretime spenton thesetasks.Criti-
calreflectionon thegendereddivisionof laborandits coststo thefamily±andskill building
aroundthecareof infants±wereacorefocusfor theintervention,leadingto increasedmen's
participation.However,despitegreatermaleinvolvement,wedid not find areductionin
women'stime spenton thesetasks,which isquitesubstantialatmorethan8 hoursperday.
Thismaybedueto womenin theinterventiongrouphavingthetime to takeon additional
aspectsof thesetasks,or to couplesdoingthesetaskstogether;further researchshouldseekto
understandhowtaskschangeor shift within thehouseholdasmentakeon greatercaregiving
roles,andhowmen'sinvolvementcanalleviatewomen'scareburden.

Our studyisnot without limitations.Wewereunableto collectbaselinedatafrom women
andtheinterventionconstrainedthesampledesignto randomizationat theindividual level.
Wewereunableto maskgroupassignmentfrom participantsor thedatacollectors,whowere
not affiliatedwith theintervention.Likemanybehavioralinterventionsassessingviolenceand
reproductivehealth,our outcomesareself-reported,andinterventionparticipantsmaybe
morelikely to reportwhattheypresumearedesirableanswers.However,collectingdatafrom
menandwomenandat21months(whichwas16monthsaftercompletionof theinterven-
tion) might havemitigatedsomeof theseconcerns.It isalsoimportant to notethatour preva-
lencefindingsarenot generalizableto thepopulationof Rwanda.Finally,our follow-up time
frameis limited to 21months,which,while longerthanmanystudies,doesnot giveafull pic-
tureof changesacrossthelife-course.

Conclusions

Our studydemonstratesthatagender-transformativeinterventioncanpositivelyimpacta
rangeof healthandgender-relatedbehavioraloutcomes.Our studybuildson existingevidence
of maleengagementinterventionsandmakesuniquecontributionsto measuringtheimpactof
maleengagementon householdpowerdynamics.While our findingsshowsubstantialpositive
effects,highratesof inequalityandviolencepersist:aboutonein threewomenin theinterven-
tion groupreportedexperiencingIPV in thepast12months,thevastmajority of parentsused
physicalpunishment,andmenstill dominatedhouseholddecisions.Furtherresearchshould
examinewhethertheseratescanbeloweredif theinterventionis implementedoverlongertime
periodsor with additionalcomponents.Futureresearchcouldalsodirectlymeasurehealthout-
comesandusehealthfacility or biomarkerdatato corroborateself-reportedbehaviorchange,
andexaminetheeffectof theinterventionif implementedoverlongertime periods,when
implementedwith greaternumbersandin othersettings,or whendeliveredthroughthepublic
sector.Nevertheless,thefindingshighlight thepromiseof theBandeberehointervention,
designedandadaptedto fit theparticularculturalcontext.Targetingthetransitioninto
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fatherhoodandparenting,andsupportingcoupleswith skillsto maketheir relationshipsstron-
gerandmoreequitable,hadimportant effectson theinterventionoutcomes.
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