


Conclusion

Among our Congolese population, FSI was strongly associated with HIV infection and it

was also associated with alcohol consumption and multiple sexual partnerships, other key

HIV determinants. These behaviors need to be identified as potential risk factors of FSI

during counseling interventions. Researchers, practitioners and decision-makers should

work together to get violence prevention integrated into health, social and educational

policies.

Introduction

ThedifferencesbetweenHIV epidemicsaroundtheworld showtheimportanceof analyzing
thespecificbehavioralaswellasthesocialandstructuraldeterminants.

In theSub-SaharanAfrican (SSA)region,sexualrisk behaviorssuchasmultiple sexualpart-
nerships,transactionalsexor sexualviolenceareat thebaseof theHIV infectionandother
sexuallytransmittedinfections(STIs)[1±4].At thesametime, theyarestronglyassociated
with alow literacylevel,poverty,corruption,andgenderissues,amongothers[5,6].

A strongrelationshipbetweensexualviolenceandHIV incidencehasbeendescribed[7,8]
anddifferentmechanismshavebeenproposedto explainthisassociation:direct infection
from FSI(anogenitaltrauma),limited control oversexualintercourse(i.e.condomuse),multi-
plesexualpartnersasaresultof separationderivedfrom intimatepartnerviolence(IPV), or
violentpartnersmorelikely to exhibitHIV risk behaviors(i.e.commercialsex,frequentalco-
hol consumption,multiple sexualpartners,unprotectedsexor presenceof STIs)
[1,7,9,10,11,12±14].

In theDemocraticRepublicof Congo(DRC)HIV prevalencewas0.8%in 2015amongthe
generaladultpopulation(higheramongtheyoungpopulation)and1.6%in Kinshasa,thecapi-
tal city,wherearound10million inhabitantslive [15]. It isnot amongthehighestHIV preva-
lent countriesin SSA,but still millions of peoplearesufferingtheHIV/AIDS consequences.As
for mostAfrican countries,heterosexualtransmissionis themain transmissionroute,mainly
asaresultof earlysexualdebut,multiple sexualpartners,low frequencyof consistentcondom
use,of transactionalsexandsexualviolence[16,17].

Theunderstandingof theHIV epidemicin theDRCneedsto takeinto accountalarger
visionincluding thesocio-ecologicaldeterminantsresponsibleof thesebehaviors.Forexam-
ple,transactionalsexisanexpressionof thesurvivalconditionsfor manypeoplein thecoun-
try, suchashomelessnessandfinancialdifficultiesto obtainfood,clothes,healthcareor to pay
studentfees[10,18±21].All of thesefactorsareconnectedwith thefactthat thewarhaspara-
lyzedthedevelopmentof publicpolicies,includingpublichealth.More internationalandgov-
ernmentalinterventionis requiredto dealwith theconsequencesof thewarandimprovethe
living conditionsof peopleon DRC.

With regardsto sexualviolence,theDRCisoneof theworld regionswith thehighestpreva-
lenceof sexualviolence,andcommunityandfamily violencein generalareestablishedbehav-
iors in thecountry[16,22,23].In theDRC82%of children<15yearsold havesufferedsome
kind of violence,52%of womenatsomemomentof their life (with 13%of physicalviolence
during thepregnancy),andup to 75%find ajustificationfor amanto hurt his femalepartner
[16±18,24].Additionally, theDRChastheseriousandspecificproblemof rapesin acontextof
chronicwar in theEastof thecountry[25±29].Althoughthe2014nationalDemographicand
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HealthSurveyanalyzedtheprevalenceof sexualviolenceamongwomen15±49yearsold (27%
nationaland13%in Kinshasa,thecapitalcity), (aswellasphysical(52%)andpsychological
violence(37%)[16,24,26],thereisno specificinformation aboutsexualviolenceamongmen,
thehealthcareandHIV testingcontext,thesocio-structuraldeterminantsor aboutits associa-
tion with differentsexualrisk behaviorsor HIV infection.Therefore,weaimedto evaluate,in
apopulationwhowasvoluntarily testedfor HIV in adistrict hospitalin Kinshasa,thepreva-
lenceof forcedsexualintercourse(FSI)andits associationwith socio-demographicandbehav-
ioral factorsaswellaswith HIV infection.

Methodology

Study design

Aspreviouslydescribed[30], wecarriedout acase-controlstudywith aprospectiverecruit-
mentof incidentcasesin whichweanalyzeddataaboutknowledge,attitudesandbehaviors
relatedto HIV infection.

Setting and study population

FromDecember2010until June2012,peopleaged15±49attendingHIV VoluntaryCounsel-
ing andTesting(VCT) atareferencehospitalin Kinshasaandblooddonorsat thesamecenter
to whomVCT wasoffered,wereofferedto participatein thestudyby theVCT personnel.
TheyhadneverbeenHIV testedbeforeor hadapreviousHIV-negativeresult.Caseswerepar-
ticipantswith afirst-time positivetestfor HIV. Controlswereparticipantsfrom thesamebase
populationthatgotanHIV negativetestat theVCT at thestudytime.

Study sample

Whenthestudywasdesigned,around1,000peopleaged15±49annuallyattendedthestudy
VCT centerfor VCT or blooddonationandaround15%wereHIV+ newlydiagnosed.With
anestimated90%responserate,wecalculatedthatduring 18monthswecouldrecruit about
1,350participantsand200newHIV+ diagnoses[31]. Consideringthat in logisticregressions
about10eventsareneededfor eachparameterin themodel[32], wewereconfidentto beable
to simultaneouslyadjustfor around20parameters.

In orderto beableto detectthedifferencesbetweencasesandcontrolsin theprevalenceof
sexualrisk behaviours(i.e.a25%and10%prevalenceof multiple sexualpartnersamongHIV
+ casesandHIV negativecontrols,respectively)[33,34],weconsidereda1:4ratio of casesand
controls,takinginto accountthatduring thestudyperiodthenumberof caseswasnot pre-
dictedto behigh [31].

Data collection

Participantsrepliedto aface-to-faceinterviewon HIV-relatedknowledge,attitudesand
behaviors,andprovidedinformation aboutwhethertheyhadeversufferedor not from FSI.
Interviewerswerebothmaleandfemalenursestrainedfor HIV VCT. Dueto thenatureof
somesensitiveandintimatequestions,interviewersweretrainedfor acompletecomprehen-
sionof themeaningfor eachof thequestions.

Laboratory analysis

Participantsweretestedfor HIV during theVCT process:pre-testcounseling,HIV testand
post-testcounseling.Accordingto thenationalprotocolin Congo-Kinshasafor HIV diagnosis,
rapiddiagnosticroutine testswereused.Thefirst testfor HIV-antibody detectionwas
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Determine1 HIV-1/2 (immunochromatographictestfor thedetectionof antibodiesto HIV
types1 and2). If thiswaspositivethebloodsamplewasanalyzedby two otherrapidantibody
detectiontests:DoubleCheckGold1 andUnigold1 (rapid immunoassaysfor thequalitative
detectionof antibodiesto HIV-1 and/orHIV-2). Thelaboratoryanalyseswerecarriedout
locallyin Kinshasa.Thelocalcontextdid not allowto confirm `undetermined'HIV tests,
thereforeparticipantswith this resultwereexcludedfrom thestudybut theywereintegrated
for their appropriatefollow-up.

Statistical analysis

For thisstudywejust includedparticipantsthat reportedhavingeverhadsex.
FSIwasevaluatedwith thequestioǹ Haveyoueverhadsexagainstyour will?Â.Thediffer-

entansweroptionsto thisquestionwere:̀ yes',̀noÂ,̀I donÂtknowÂ.Werecategorizedthisvar-
iableinto `yes'and`no/I donÂtknow'.

Wefirst carriedout bivariateanalysesto evaluatethedifferencesbetweencasesandcontrols
andto describetheprevalenceof FSIamongthestudyparticipants,consideringtheir socio-
demographicalcharacteristics(sex,age,education,socioeconomiclevelandmaritalstatus),
their weeklyalcoholconsumption(`neverÂ,̀onceaweekÂ,̀oncedailyÂ,̀ twicedailyÂand`more
thantwiceadayÂ,recodedas`yesÂor̀noÂ)andsexualbehaviors.With regardsto thesexual
behaviorsthatcouldbeassociatedwith reportingFSI,weevaluatedtheprevalenceof multiple
sexualpartnershipsat thestudytime,aswellaspartnerÂsmultiple lifetimesexualpartnerships.
Thestudyquestionnaireincludeddifferentquestionsfor concurrentsexualpartners(`Doyou
actuallyhavemultiple sexualpartners'(no/yes),̀ howmanypartnersdo youhave?').Theques-
tion for partnerÂsmultiple sexualpartnershadfour categories(`oneÂ,̀betweentwo andfiveÂ,
`morethanfiveÂand`I donÂtknowÂ).Forbothvariablesthenumberof sexualpartnerswas
categorisedasadichotomouscategoricalvariable(yes/no).

After theinitial descriptiveanalysis,wecarriedout non-conditionallogisticregressionsto
evaluatetheassociationbetweenFSIandanincidentHIV positiveresult.Thisanalysiswas
adjustedfor thestudysubgroup(VCTattendees/blooddonors),sociodemographics,alcohol
consumptionandsexualbehavioralvariables(multiple sexualpartners,multiple partnerÂs
partnersandcondomuse).

An additionalmultivariateanalysiswascarriedout to studytheassociationbetweenpartici-
pantsÂsocio-demographicsandrisk behaviorswith FSI.All sociodemographicscharacteristics,
thestudysubgroup,alcoholconsumptionandsexualbehaviouralvariables(multiple sexual
partners,multiple partnerÂspartners).wereincludedin themodel.

All multivariateanalyseswerestratifiedbysex.
A goodness-of-fit,testwascarriedout in all regressions,with non-significantp valuesshow-

ing agoodconcordancebetweentheobservedandexpectedvalues.
All statisticalanalyseswerecarriedout with Statasoftware(version12.1).P-values<0.05

wereconsideredsignificant.

Ethical considerations

Ethicalapprovalfrom theResearchEthicsCommitteesof thetwo studycenterswereobtained.
An oral informedconsentwasobtainedfrom eachparticipantconsistentwith localclinical
practicesat thatpoint [35,36].Theoralconsentwasregisteredbyoneof theinterviewers
underthesupervisionof anotherstaffmemberfrom thelocalHIV center±nurse,laboratory
technicianor doctor.
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Results

Werecruited1,630participants(31.6%womenand68.4%men),274HIV positivecasesand
1,340HIV negativecontrols.SixteenparticipantsthatgotanundeterminedHIV testand59
participants,whohadneverhadsex,wereexcludedfrom theanalyses.

Table1 showsthecharacteristicsandbehaviorsof casesandcontrolsandtheir association
with HIV positivity,consideringboth thewholestudypopulationaswellasthesamplestrati-
fiedof bysex.After adjustingfor confoundingfactors,wefound thatparticipantsthatwentto
thehospitalfor receivingVCT (client-initiatedVCT) weresignificantlymorelikely to getan
HIV positivetestthantheblooddonorsthatwereofferedto getVCT (provider-initiatedVCT)
(OR= 5.68;95%CI:3.74±8.65).Thiseffectwasmuchstrongerfor womenthanfor men.We
alsoobservedthatwomenhadahigherprobabilityof gettingandHIV positivetest(OR= 1.47;
95%CI:1.00±2.17).Forwomen,anolderage(25±49yearsvs. 15±19years)andawidowmarital
status(comparedwith married)weresignificantlyassociatedwith HIV (OR= 3.37;95%
CI:1.02±11.11,andOR= 5.00;95%CI:1.31±19.16,respectively).On thecontrary,for female,
havingahighereducationlevelandbeingsinglewereprotectiveagainstHIV infection
(OR= 0.09;95%CI:0.02±0.45andOR= 0.44;95%CI:0.22±0.86,respectively).With regardsto
theparticipantsÂsexualbehaviours,reportinghavingeverhadFSIwasassociatedwith HIV
positivity,both for womenandmen(OR= 2.93;95%CI:1.67±5.17andOR= 2.51;95%
CI:1.60±3.94,respectively).Formen,reportingconcurrentmultiple sexualpartnersincreased
theprobabilityof beingseropositive(OR= 3.53;95%CI:2.12±5.90).Finally,althoughveryfew
participantsreportedalwaysusingacondom,weobservedthat reportingusingcondoms
sometimesor almostalwayswasassociatedwith alowerprobabilityof beingHIV positive,
comparedto neveruse(OR= 0.56;95%CI:0.40±0.78).

Overall,fivehundredandthirty participants(34%)declaredhavingeverhadFSI:37.8%
amongwomenand32.4%amongmen.Whenweanalyzedthedifferencesin theprevalenceof
FSIamongHIV+ casesandHIV- controls,wefoundaprevalenceof 58%and27.8%,respec-
tively(Chi2p<0.001).

Table2 showsthecharacteristicsandbehaviorsof thestudyparticipantsassociatedwith
havingeverhadFSI.AmongparticipantsreportingFSItherewasasignificanthigheroddsof
beingawoman(OR= 1.37;95%CI:1.03±1.82)andbeingolder(OR= 2.16;95%CI:1.21±3.86
andOR= 3.31;95%CI:1.90±5.77for 20±24yearsold and25±49yearsold comparedto aged
15±19).Althoughno significant,for bothwomenandmen,havingahighereducationseemed
to protectfrom havinghadFSI.Amongwomen,comparedto beingmarried,beingsingle,
divorced/separatedandwidowwassignificantlyassociatedwith ahigheroddsof reportingFSI
(OR= 2.57;95%CI:1.43±4.60,OR= 3.58;95%CI:1.56±8.22andOR= 2.82;95%CI:1.16±6.88,
respectively).Formen,beingsinglewasprotectiveagainstFSI(OR= 0.56;95%CI:0.40±0.78)
andcohabitationwason thecontrary,associatedwith ahigherprobabilityof reportingFSI
(OR= 2.57;95%CI:1.39±4.76),Formales,reportingahighersocioeconomiclevelwasassoci-
atedwith FSI(OR= 2.23;95%CI:1.24±4.04).In thisgroup,alcoholconsumptionwasassoci-
atedwith FSI(OR= 1.84;95%CI:1.38±2.45).With regardsto sexualrisk behaviors,for both
menandwomen,havingmultiple concurrentsexualpartnerswassignificantlyassociatedwith
reportingunwantedsex(OR= 3.16;95%CI:2.20±4.53).

Discussion

Themostreportedformsof violencein SSAcountriesarephysicalandpsychologicalviolence.
Sexualviolenceis theleastreported[3,6,25].Amongour studyparticipants,34%reportedhav-
ing everhadFSI(32%and38%amongmenandwomen,respectively).Althoughour preva-
lencecorrespondsto thefiguresestimatedfor mostSSAcountries[10,37,38]it ishigherthan
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Table 1. Characteristics and behaviours of cases and controls and their association with HIV-positivity.

Cases (N = 274) (%) Controls (N = 1,340) (%) HIV OR (95%CI)a HIV OR (95%CI)a Women HIV OR (95%CI)a Men

Study group

Blood donors (n = 860) 18.2 (13.8–23.3) 60.4 (57.8–63.1) 1 (Ref.) 1 (Ref.) 1 (Ref.)

VCT (n = 754) 81.7 (76.7–86.1) 39.5 (36.9–42.2) 5.68 (3.74–8.65) 15.09 (4.83–47.13) 4.59 (2.87–7.34)

Sociodemographics

Sex

Men (n = 1,103) 47.1 (41.0–53.2) 72.7 (70.2–75.1) 1 (Ref.) — —

Women (n = 511) 52.9 (46.8–58.9) 27.3 (24.9–29.8) 1.47 (1.00–2.17)

Age (years)

15–19 (n = 145) 4.0 (2.0–7.1) 10.0 (8.4–11.7) 1 (Ref.) 1 (Ref.) 1 (Ref.)

20–24 (n = 377) 9.5 (6.3–13.6) 26.2 (23.9–28.6) 1.25 (0.51–3.05) 1.21 (0.32–4.52) 1.24 (0.34–4.51)

25–49 (n = 1,092) 86.5 (81.9–90.3) 63.8 (61.2–66.4) 2.71 (1.20–6.12) 3.37 (1.02–11.11) 1.95 (0.60–6.35)

Education

No studies/illiterate (n = 71) 12.0 (8.4–16.5) 2.8 (2.0–3.9) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Primary (n = 57) 9.1 (6.0–13.2) 2.4 (1.6–3.3) 1.20 (0.48–3.04) 0.63 (0.11–3.43) 2.36 (0.65–8.65)

Secondary (n = 1,228) 67.5 (61.6–73.0) 77.8 (75.5–80.0) 0.34 (0.17–0.66) 0.16 (0.05–0.51) 0.68 (0.24–1.90)

University (n = 258) 11.3 (7.8–15.7) 16.9 (15.0–19.1) 0.29 (0.13–0.65) 0.09 (0.02–0.45) 0.72 (0.22–2.27)

Socioeconomic level

Low (n = 565) 47.1 (41.0–53.2) 32.5 (30.0–35.1) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Middle (n = 929) 48.5 (42.5–54.6) 59.4 (56.7–62.0) 0.68 (0.47–0.97) 0.55 (0.31–0.97) 0.75 (0.47–1.22)

High (n = 120) 4.4 (2.3–7.5) 8.1 (6.7–9.6) 0.34 (0.16–0.75) 0.38 (0.11–1.33) 0.28 (0.10–0.80)

Marital status

Married (n = 420) 33.6 (28.0–39.5) 24.5 (22.2–26.9) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Single (n = 1,045) 41.6 (35.7–47.7) 69.5 (66.9–71.9) 0.57 (0.38–0.85) 0.44 (0.22–0.86) 0.65 (0.39–1.09)

Cohabitation (n = 61) 3.3 (1.5–6.1) 3.9 (2.9–5.1) 0.81 (0.35–1.88) 0.76 (0.04–15.07) 0.83 (0.34–2.04)

Divorced/separated (n = 50) 10.2 (6.9–14.4) 1.6 (1.0–2.5) 1.73 (0.83–3.60) 1.46 (0.57–3.79) 1.19 (0.27–5.15)

Widow (n = 38) 11.3 (7.8–15.7) 0.5 (0.2–1.1) 4.69 (1.82–12.08) 5.00 (1.31–19.16) 1.77 (0.27–11.46)

Substance use

Alcohol consumption (weekly)

No (n = 890) 55.5 (49.4–61.4) 55.1 (52.4–57.8) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Yes (n = 724) 44.5 (38.5–50.6) 44.9 (42.2–47.6) 1.11 (0.78–1.57) 1.37 (0.77–2.44) 1.01 (0.64–1.60)

Sexual behaviours

Forced sexual intercourse

No (n = 1,082) 42.0 (36.1–48.1) 72.2 (69.7–74.5) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Yes (n = 532) 58.0 (51.9–63.9) 27.8 (25.4–30.3) 2.61 (1.86–3.67) 2.93 (1.67–5.17) 2.51 (1.60–3.94)

Multiple current sexual partners

No (n = 1,452) 79.6 (74.3–84.2) 92.1 (90.5–93.5) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Yes (n = 162) 20.4 (15.8–25.7) 7.9 (6.5–9.5) 3.12 (1.97–4.95) 1.75 (0.63–4.84) 3.53 (2.12–5.90)

Partner with multiple lifetime

partners

No (n = 1,347) 78.8 (73.5–83.5) 84.4 (82.3–86.3) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Yes (n = 267) 21.2 (16.5–26.5) 15.6 (13.7–17.6) 1.31 (0.87–1.98) 1.58 (0.86–2.93) 1.06 (0.57–1.97)

Condom use

Never (n = 655) 61.4 (55.3–67.2) 36.7 (34.1–39.3) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Sometimes (n = 859) 37.1 (31.4–43.2) 57.0 (54.3–59.7) 0.56 (0.40–0.78) 0.51 (0.29–0.90) 0.58 (0.37–0.91)

Always (n = 88) 1.5 (0.4–3.7) 6.3 (5.1–7.8) 0.34 (0.11–1.02) NA 0.41 (0.13–1.28)

a OR: Odds Ratio, CI: confidence interval. Logistic regression adjusted for all the variables in the table. Goodness-of-fit test, p = 0.1016.

NA Not applicable.

https://doi.org/10.1371/journal.pone.0189632.t001
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thefiguresdescribedfor womenin Kinshasain the2014nationalDemographicandHealth
Survey(DHS),in which16%of womenreportedhavingsufferedsexualviolence(thesamefre-
quenciesdescribedin theprevious2007DHS)[16,33].Manyof our participantswereattend-
ing ahealthcarecenterfor HIV VCT andtherefore,it wasahigherrisk population,probably
morelikely to report risk behaviorsthanthegeneralpopulation.

Table 2. Prevalence of forced sexual intercourse (FSI) among study participants and characteristics and behaviours associated with FSI.

N FSI (N = 530) % (95%CI) FSI OR (95%CI)a FSI OR (95%CI)a Women FSI OR (95%CI)a Men

Study group

Blood donors 823 28.7 (25.6–31.8) 1 (Ref.) 1 (Ref.) 1 (Ref.)

VCT 732 40.2 (36.6–43.7) 1.55 (1.19–2.02) 1.25 (0.72–2.17) 1.59 (1.16–2.18)

Sociodemographics

Sex

Men 1068 32.4 (29.6–35.2) 1 (Ref.) — —

Women 487 37.8 (33.5–42.1) 1.37 (1.03–1.82)

Age (years)

15–19 121 14.9 (8.4–21.3) 1 (Ref.) 1 (Ref.) 1 (Ref.)

20–24 357 26.0 (21.5–30.6) 2.16 (1.21–3.86) 2.86 (1.27–6.46) 2.01 (0.86–4.69)

25–49 1077 38.9 (36.0–41.8) 3.31 (1.90–5.77) 4.13 (1.90–8.96) 3.12 (1.38–7.08)

Education

No studies/illiterate 68 38.2 (26.4–50.1) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Primary 56 58.9 (45.6–72.2) 2.42 (1.13–5.20) 5.94 (1.58–22.31) 1.79 (0.64–4.99)

Secondary 1181 32.3 (29.7–35.0) 0.91 (0.52–1.57) 0.94 (0.42–2.12) 0.91 (0.41–2.00)

University 250 35.6 (29.6–41.6) 0.82 (0.43–1.53) 0.65 (0.24–1.80) 0.84 (0.35–1.99)

Socioeconomic level

Low 545 32.5 (28.5–36.4) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Middle 894 33.5 (30.5–36.7) 1.19 (0.92–1.54) 0.77 (0.49–1.21) 1.41 (1.02–1.94)

High 116 45.7 (36.5–54.9) 2.16 (1.35–3.48) 2.10 (0.91–4.85) 2.23 (1.24–4.04)

Marital status

Married 413 38.7 (34.0–43.5) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Single 993 29.0 (26.2–31.8) 0.82 (0.61–1.08) 2.57 (1.43–4.60) 0.56 (0.40–0.78)

Cohabitation 61 55.7 (42.9–68.6) 2.48 (1.40–4.40) — 2.57 (1.39–4.76)

Divorced/separated 50 56.0 (41.7–70.2) 1.85 (0.98–3.46) 3.58 (1.56–8.22) 1.72 (0.54–5.51)

Widow 38 52.6 (36.0–69.3) 1.39 (0.68–2.85) 2.82 (1.16–6.88) 0.78 (0.13–4.53)

Substance use

Alcohol consumption (weekly)

No 846 27.9 (24.9–30.9) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Yes 709 41.5 (37.8–45.1) 1.73 (1.37–2.18) 1.51 (0.98–2.32) 1.84 (1.38–2.45)

Sexual behaviours

Multiple current sexual partners

No 1393 31.2 (28.8–33.7) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Yes 162 58.6 (51.0–66.3) 3.16 (2.20–4.53) 4.03 (1.60–10.13) 2.81 (1.88–4.20)

Partner with multiple lifetime

partners

No 1288 34.5 (31.9–37.1) 1 (Ref.) 1 (Ref.) 1 (Ref.)

Yes 267 32.2 (26.6–37.8) 0.90 (0.66–1.22) 1.36 (0.86–2.16) 0.70 (0.46–1.08)

a OR: Odds Ratio, CI: confidence interval. Logistic regression adjusted for all the variables in the table. Goodness-of-fit,p = 0.0848.

https://doi.org/10.1371/journal.pone.0189632.t002
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Asdescribedin manyotherlow-incomecountries[10,38±40],theprevalenceof FSIin our
studywassignificantlyhigheramongwomen.African culturalpracticesandbeliefsystems
providethesocialenvironmentfor mento considerwomenasaproperty[41]. At thesame
time,womenaresocializedto believethatmenaresuperiorto them,andalsoacceptviolence
asawayof discipline[6,42±46].Cultural theoristspoint to thedeterminantsthat leadto
unequalpowerrelations(differentialsocializationpatterns,forcedmarriages)assomeof the
processesthatmakesomeAfrican menabusetheir partners.With regardsto sexualviolence
amongmen,althoughin SSAmenareusuallyconsideredasperpetrators[47], theycanalsobe
victims[48]. Therearefewdataon theprevalenceof men'sexperienceof sexualviolencebut
nationalestimatesbetween6%and27%havebeendescribedfor differentSouthernAfrican
countries[1,49±52].Therearealmostno dataavailablefrom Kinshasaregardingthepreva-
lenceof sexualviolencesufferedbymen.ThenationalDHSmostlyshowsdataon women,
exceptfor someinformation on theprevalenceof womenbeingphysicallyviolentagainsttheir
partners(7.4%and9.4%in Kinshasa)[16]. In anotherstudycarriedout in theDRCapreva-
lenceof 4%of malevictimswasdescribed[53]. In our studywefound that32%of men
reportedhavingsufferedfrom FSI.Therefore,bothmenandwomenneedto beinvolvedin
activitiesto work on violenceandtheunderlyinggendernorms[54].

In our study,olderadults(25±49yearsold) weresignificantlymorelikely thanyoungerpar-
ticipantsto havereportedhavinghadsexagainsttheir will. Wedid not askabouttheageat
whichtheyhadcoercedsex.A recentpaperon IPV amongSouthAfrican pregnantHIV
+ womenshowedthatalthoughemotionalandphysicalviolenceweremorefrequentamong
18±24yearsold,sexualviolencewasmoreprevalentamong25±29yearsold women[55]. A
comparativestudyincludingDHSdatafrom 13SSAcountriesfound in all countriesthat
women`sagewassignificantlyandstronglyassociatedwith their acceptanceof wifebeating
[56]. Maybeit isnot just theagealone,but alsootherage-relatedfactors,suchastheagediffer-
encebetweenthecouplemembers[51,56,57],whichcouldhaveastrongerimpacton sexual
violencesufferingor reporting.

An unexpectedfinding wastheassociationbetweenreportingFSIandperceivingahigh
personaleconomicstatus(this wasonly significantfor men).Lowereconomiclevelsmay
increasetherisk of violenceasaresultof womenÂseconomicdependenceon men,or violence
perpetuationasaconsequenceof menÂslow incomeor low job status[6,58].However,some
studieshavealsoshownanassociationbetweenahighereconomicstatusandviolence[6,29].

Wedid not find astatisticallysignificantassociationbetweenlevelof educationandFSI,
althoughaprotectiveeffectseemsto beapparentfor higherlevels.Althoughahighereducation
canhaveanimpacton decisionmaking[56] andconsequentlyon thecapacityof refusing
forcedsex,apartfrom educationempowermentcanprotectagainstsexualviolence[3]. The
partnerÂseducationlevelcanalsoinfluencethisassociation[6,59,60].

With regardsto themaritalstatusof theparticipants,consistentwith otherstudies[61±63],
wefound that,for men,thosereportingcohabitationweresignificantlymorelikely to report
FSIcomparedto marriedparticipants.Somepossibleexplanationshavebeensuggested,such
as:theloweror absentlegalprotectionamongcohabitors;thelowersocioeconomicstatusof
thecouple[64]; theweaksocialcohesionasaresultof amoretemporalandunstablecharacter
of thecohabitingstatus;thelowersecurityof their relationship[61,63];or thedifferentobjec-
tives,lifestylesandpersonalcharacteristicsof thepeoplewhochoosecohabitation[63,65].
Therefore,thecohabitationstatusneedsto beconsidered,especiallynow that theprevalence
of cohabitationin theDRChasincreased(15%in 2014,comparedto 7%in 2007)[16,33].For
womenbeingsingle,separated/divorcedandwidow,comparedto beingmarried,increased
their vulnerabilityof havingsufferedFSI,asshownin the2016South-AfricanDHS[66].
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Wealsofoundanindependenthigherrisk of FSIamongmenreportingconsumptionof
alcoholat leastonceaweek.Accordingto the2014DHSfrom theDRC,amongwomenreport-
ing sexualviolence,31%saidthat their partnerdrank`oftenÂ.It hasbeenwidelyshownthat
alcoholisarisk factorfor sexualviolenceandviceversa[10,11,37,38,67].Alcoholmaycause
aggressivebehaviorsasaresultof adistortion in theperceptionsor of adisinhibition [6], it
canalsomakeit moredifficult for thevictimsto protectthemselvesor it canevenbring the
victimsto placeswheretheyhaveagreaterrisk of meetingapotentialoffender[3,9,68±70].It
isarelevantaspectto beconsideredin sexualviolencepreventionandin HIV VCT for adults
andyoungpeoplein theDRC,whereahighpercentageof adolescentsbothusealcoholandare
sexuallyactive[9].

Asdescribedbyotherauthors[3,67,71±76],reportingmultiple sexualpartnershipswas
associatedwith FSI.Thisassociationhasbeendescribedboth for sufferingandperpetrating
sexualviolence.Perpetratorsin casualrelationshipshavebeendescribedto havehadmoresex-
ualpartners,to bemoredominant,to belesslikely to haveplannedsex,andto disagreewith
thewoman'sinterestfor longerrelationships.Additionally,menhavingcasualsexaremore
likely to pressurepreviouspartnerstheyfeelbelongto them[45].

Finally,wefoundastrongassociationbetweenreportingFSIandHIV infection,asshown
in manyotherstudies,whichalsohavedescribedanassociationwith othersexuallytransmit-
tedinfections[4,10,38,77,78].Differentmechanismshavebeensuggested:vaginalandanal
injuriesasaresultof forcedsex,immunesystemderegulationanddysfunction,increasedvagi-
nalwashinganddrying or increasein sexualrisk behaviorsasaconsequenceof coercedsex
[77,79±83].Therelationbetweenviolencein generalandHIV andotherSTIsisbidirectional
[3,75],asbeinginfectedcanalsoleadto violence,asaresultof disclosureandstigma-related
problems[82]. Therefore,preventiveprogramsneedacoordinatedandmulti-sectorial
approach,whichincludesbothviolenceandHIV-relatedcontents[84].

Healthcaresettingscanbeagoodoption to integratesexualviolenceandHIV prevention
servicesandHIV counselingcanbeagoodopportunity for empowermentandsupport
[13,54,67].Additionally,antiretroviralprovidingcenterscanhelpwith sexualviolencepreven-
tion andcontrol,asit hasbeenreportedthatviolenceisalsoassociatedwith alowerattendance
[8] andlowertreatmentadherenceamongHIV positiveparticipants[85]. Apart from the
healthcare-centers,theengagementof theCongolesegovernment,NGOs,socialmovements,
andothersactorsisurgentlyneededin orderto reducetheprevalenceof thestructuraland
interpersonalfactorsassociatedwith FSI.Researchers,practitionersanddecision-makers
shouldwork togetherto getviolencepreventionintegratedinto health,socialandeducational
policies[3].

Thepresentstudyhassomelimitations.First,all theinformation collectedwasbasedon
self-reportwhichmayleadto unreportedeventsdueto stigmatization[25]. However,we
observedsimilarprevalencesof FSIin Kinshasathanin otherAfrican studiesandevenif
under-reportingwaspresent,wefoundprevalenceshighenoughto highlight theneedof
urgentpreventionof sexualviolence.In anycase,thequestionnairewasanonymous,which
likely wouldresultin morereportingof FSI.Alsotheinterviewstook placein aprivateplace
andtheinterviewershadreceivedspecifictraining abouthowto dealwith sensitivequestions.
Secondly,weaskedaboutthepresenceof FSIin general,without specifyingwhetherpartici-
pantshadbeenexposedto physicalor psychologicalviolenceor whetherit hadbeenrelated
with asexualpartner.Finally,wedid not askaboutthespecifictime atwhichFSIhadtaken
placebut takinginto accountlocalresearch,forcedsexin adulthoodis likely to haveoccurred
in our studypopulation.

Despitetheselimitations,thisstudyhasseveralstrengths.First,this is thefirst analytical
studyin theDRCthathasanalyzedtheassociationof FSIbothwith socio-demographicand
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behavioralcharacteristics,andwith andtheparticipantsÂHIV serostatus.Secondly,thanksto
our largesamplesize(1,614Congoleseparticipants)wecouldestimaterelevantadjusted
associations.

Conclusion

Forcedsexualintercourse(FSI)hasastrongassociationwith HIV infection.At thesametime,
it isassociatedwith beingawoman,beingin acohabitationrelationship,beinganalcoholcon-
sumerandhavingmultiple sexualpartnerships,otherkeyHIV determinantsin Kinshasa.
Therefore,theseassociatedbehaviorsneedto beidentifiedbyqualifiedHIV counselorsas
potentialrisk factorsof FSIduring counselinginterventionsandto bementionedin groups
whendeterminantsof HIV infectionarediscussedin preventionprograms.Thereisanurgent
needof programsandpoliciesfocusedon thereductionof theprevalentFSIin this
population.
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