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ABSTRACT
Background: We longitudinally examined the effect of intimat@r{mer violence (IPV) on
condom and diaphragm non-adherence among womée Mé¢thods for Improving
Reproductive Health in Africa (MIRA) study, a phdHeHIV prevention trial in southern Africa.
Methods. RecentiPV (fear of violence, emotional abuse, physicalemce or forced sex, in past
3 months), condom non-adherence and diaphragm dioerence were assessed at baseline, 12
month and exit visits (up to 24 months). The asgam between IPV and a) condom non-
adherence or b) diaphragm non-adherence across wes modeled using Generalized
Estimating Equations (GEE) adjusting for potentihfounders.
Results: Of 4505 participants, 55% reported recent IPVmytheir trial participation. Women
reported fearing violence (41%), emotional abu$€4B being physically assaulted (16%), and
forced sex (15%) by their regular male partner. ##as associated with condom non-adherence
in both study arms (adjusted odds ratio (AOR) 19886 confidence interval (Cl) 1.24-1.61
(control arm) and AOR 1.47, 95% CI 1.28-1.69, (imémtion arm)) and with diaphragm non-
adherence (AOR 1.24, 95% CI 1.06-1.45) adjustimgée, study sites, number of sex partners,
and knowledge of male partner infidelity. Modelieifects of each form of IPV separately on
non-adherence outcomes yielded similar results.
Conclusions: Prevalence of recent IPV was high and associatddagndom and diaphragm
non-adherence during the trial. Counseling in pnéwe trials should proactively address IPV,
for its own sake, and in product and risk-reducttonnseling. Strategies to encourage men'’s

positive involvement in product use and prevent [i@vpetration should be considered.
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INTRODUCTION

Intimate partner violence (IPV) and HIV infectioregervasive and intersecting
epidemics which pose significant threats to womeniwival worldwide. In a 10-country survey
of women, lifetime prevalence of physical or sext®! ranged from 15% to 71%In Sub-
Saharan Africa, over half of HIV infections aremomen, and in South Africa young women are
three times more likely to be infected with HIV éation than young meft: The prevalence of
IPV in South Africa and Zimbabwe is particularlyghi*® Rooted in gender power imbalances
within intimate partner relationship$and inequitable gender norms at the societal Jevel
women'’s experiences of emotional, physical and alexiolence by a male intimate partner, as
well as male perpetration of IPV, have been assetiith inconsistent condom use, multiple
sexual partners, sexually transmitted disease$#Mdnfection ®** Women who experience
IPV may be unsuccessful in their efforts to neget@ndoms, or be less likely to refuse sex or
to suggest the use of condoms because they fdaneef '+

Female-initiated methods of HIV prevention, inchiglthe female condom, diaphragms,
other barrier methods, and microbicides have thential to give women more options to
protect their health when they are unable to nagwtondom use since some of these methods
may be used without their partner’s knowledge, ay mot necessitate their partner’s active
cooperation. Adherence to methods with proven gffecess (including the male and female
condoms) is critical to averting HIV transmissi@ptimizing adherent use of female-initiated
prevention methods in HIV prevention trials is atsocial to determining the effectiveness of
the method under investigation in preventing HIfeation® Although female-initiated methods

of HIV prevention are needed to increase woment®op and autonomy over sexual decision



making, their real-world effectiveness may be camngised for women experiencing IPV.
Experiences of IPV may also pose challenges to wsnsistent use of female-initiated
methods of HIV preventiol.

Most studies linking IPV to inconsistent condom hage been cross sectional. A few
studies have explored longitudinal relationshipd®¥ to inconsistent condom use in the'®)S
and incident HIV infection in South Africdand Ugand&’ In the context of HIV prevention
trials, which require sustained high levels of aghee to study products and longer-term follow
up (i.e. 12-36 months), it is important to identif¢tors contributing to and impeding sustained
adherence. Indeed, greater adherence has alsatsmnated with greater effectiveness of oral
PrEP and microbicidés #%in preventing HIV transmission. The inability af&ral prevention
trials to establish efficacy or effectiveness haerbattributed, in part, to lower-than-anticipated
adherencé®?*We therefore examined the relationship of longitatipatterns of IPV to condom
and diaphragm self-reported non-adherence amongewgarticipating in the Methods for
Improving Reproductive Health in Africa (MIRA) studUnderstanding whether women who
fear or experience IPV can consistently use thphadegm as a potential female-initiated HIV
prevention method, or whether women who use thehdeéym experience greater IPV is critical
for evaluating its overall effectiveness and pubkalth benefitTo address gaps in prior
studies’®?° the current study sought to account for the tiing nature of exposure to IPV,
examined multiple forms of IPV including fear oblence, and investigated its relationship to

diaphragm as well as condom non-adherence in a s&gple of women in Southern Africa.

METHODS



The MIRA trial was an open-label multisite, randaed controlled trial of the diaphragm
and gel for prevention of heterosexual HIV acqiositwhich enrolled and followed 5039
sexually active, 18-49 year-old, HIV-negative wonfierm 2003-2006 at five clinics in
Johannesburg (Soweto) and Durban (Botha’s Hillldmkomaas), South Africa and Harare
(Epworth and Chitungwiza), Zimbabwe. Women weralamnly assigned in a 1:1 ratio to the
intervention (diaphragm, lubricant gel and condoars) or control (condoms-only) arm.
Participants were followed up at quarterly clinisits for up to 24 months, and received product
adherence and risk reduction counseling, free c@midoms, HIV/ STI testing and treatment of
curable STlIs at each clinic visit. The methods easdilts of the MIRA trial are described in
detail elsewheré>?’ The study protocol was reviewed and approved bitiriional Review
Boards (IRBs) at the participating sites and atherersity of California, San Francisco.
Counseling staff at each site were equipped witrirgs to local support organizations that
addressed IPV.

Women completed an audio computer-assisted suntegview (ACASI) in their native
language at their baseline visit and at each qguyageidy visit. The ACASI collected
information on sexual behavior and current and ipressuse of the diaphragm, gel and condoms.
Study investigators added questions on intimatepawviolence to the ACASI interview one
year after study enroliment began, and IPV wassasskeat women’s baseline, twelve month,

and exit visits thereafter.

Analysis Sample
Of the 5039 women in the MIRA trial, 4505 women422n the intervention arm, and

2261 in the control arm) had available data on tR\¥ing a baseline, 12-month or exit visit and



condom use data at one or more follow up visit9&27 person-visits). Visit intervals after
seroconversion for women who acquired HIV were oegt$ from this analysis because the team
expected that this would affect their subsequendlpet use. Exit visits occurred between 12 and
24 months of participation. When an exit visit ared at 12 months it was classified in this

analysis as a 12 month visit rather than an esit.vi

M easur es
Intimate Partner Violence

We measured four forms of recent fear or experi@id¢BV using questions adapted
from a diaphragm acceptability study in Zimbabhand informed by a gender-based violence
study in South Africd.Questions referred to IPV by the woman’s “regpiartner” (defined as
“the person you had sex with most often. This maydur husband, your boyfriend or your
casual partner.”) during the three months prichinterview. Fear of violence was defined as
a “yes” response to at least one of the following guestions: “In the last 3 months have you
ever been afraid that your regular partner migbuslor scream at you?” or “In the last 3 months
have you ever been afraid that your regular parmght shove, hit, slap, kick or otherwise
physically harm you?.” We defined emotional abusa dyes” response to the question “In the
last 3 months has your regular partner emotiorallyerbally hurt you in some way, such as
insult you, yell at you, humiliate or swear at yoM®e defined forced sex as responding yes to
“In the last 3 months, has your regular partndreziphysically or verbally forced you to have
sex?” and we defined physical violence as a “yesponse to at least one of the following two
guestions: “In the last 3 months, has your regogatner shoved, hit, slapped, kicked or

otherwise physically hurt you?” and “Has your reguartner used, or threatened you with a



weapon, such as a gun or knife?” We classified eoas experiencing IPV, defined as “Any
fear or experience of intimate partner violencethéy reported experiencing at least one form of
violence at that study visit, and no violence #ytdid not report experiencing any form of

violence by an intimate partner.

Condom Adherence and Diaphragm Adherence

Self-reported adherence information on the two @utes, condom non-adherence and
diaphragm non-adherence, was collected via ACA8&ah visit for the prior 3 months. To be
consistent with an earlier MIRA stutcondom and diaphragm non-adherence were
individually defined as did n@ways use the product since the last visit or did net thhe
product at the most recent sexual intercourse. lBscevomen were given the diaphragm at
enrollment, and IPV was measured at only baselidenonths and exit, only diaphragm non-

adherence at the 12 month and exit visits was tigaged in this analysis.

Covariates

We examined the association of baseline covarthtgsvere associated with IPV and
condom and diaphragm non-adherence in prior stidsvere potential confounders of the
relationship between IPV and non-adherence. Caeariaf interest covered women'’s socio-
demographic and study related characteristics @gg,study arm, educational attainment,
whether the woman earned an income, matrital statdigbitation with her partner), women’s
sexual risk behaviors (number of recent sex pastmeceiving money in exchange for sex), and
women’s report of male partner characteristics Wiedge or suspicion that the male partner had

other sex partners, age difference with the parpraatner being away from home greater than 1



month out of the year, partner alcohol use befexg gartner HIV status, and partner
employment). Covariates associated with both theomne and the violence indicator at a level

of p<0.1 were included in multivariable regressimodels.

Data Analysis

We conducted all data analyses using SAS 9.1 (Q¥LY, First, to describe the sample
and identify correlates of IPV, baseline charaste&s were compared between women who
reported IPV at least once during the study peverdus those who did not report experiencing
IPV, and differences were tested usjfitests for categorical variables. We then calculéted
prevalence of each form of IPV and any IPV at easit, summarized it in a plot, and tested for
differences in the prevalence of IPV across vissisngy” tests. Next, we calculated frequencies
of condom and diaphragm non-adherence at eachanslttested differences in the frequency of
condom and diaphragm adherence across visits yStegts. Because the prevalence of
condom non-adherence at each visit differed byafter enroliment, all analyses and models of
condom non-adherence were stratified and preséytedm.

The longitudinal relationship of IPV exposure tacaphdom non-adherence and b)
diaphragm non-adherence was modeled using Gereztdligtimating Equations (GEE) based on
binomially distributed data and a logit link. The@sking correlation was an exchangeable
correlation structure which assumed equal coriatbetween all pairs of observations from the
same subject. The unadjusted models included cataytime (visit), a time-varying
dichotomous IPV indicator and an IPV*time interaati In cases where the p-value for the
interaction of IPV and time was >0.2, the interaictierm was dropped and models included

only time and IPV. Multivariable models adjusted tioe baseline covariates that were identified
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as potential confounders. Results of the modelsegerted as odds ratios with 95% confidence
intervals. Separate unadjusted and adjusted maaetsfit for each type of violence as well as
the “Any IPV” indicator and an indicator of “Any phical or sexual IPV.”

The multivariable models which used the “Any IP¥Wdicator for the IPV exposure were then
used to generate and plot estimated probabilifie®o-adherence for combinations of violence
and visit.

Finally, we investigated the association betweenpittern of IPV exposure from
enrollment to the 12 month visit and condom noneaehce and diaphragm non-adherence at the
12 month visit, by restricting analyses to the 1padicipants who answered questions about
IPV at both the baseline and 12 month visits (96the diaphragm and gel arm, and 974 in the
condom arm). Condom non-adherence in each armiaptdrdgm non-adherence at the 12
month visit were modeled using logistic regressime predictor was the individual’s pattern of
IPV exposure (any vs. none) from baseline to md&thThese categories were: Persisting (Yes
at baseline and month 12), Incident (No at baselimkYes at month 12), Remitting (Yes at
baseline and No at month 12), and None (No at imeesehd month 12), the reference category.
Multivariable (adjusted) logistic regression modadusted for baseline covariates that were

associated with each violence pattern and the dberance outcomes at 12 months at p<0.1.

RESULTS

Overall, 52% of the 4505 women were from the Hassties 30% from the Durban site,
and 18% from the Johannesburg site. Nearly halfojddad completed high school. The
majority of women was married (60.7%), lived withegiular male partner (69.1%) and had one

sex partner over the past three months (91.9%)l€THb
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Prevalence and correlates of | PV

Among the 4505 women, 757 (16.8%) provided inforarabn IPV at one visit, 2465
(54.7%) at two visits, and 1283 (28.5%) at thresttsi Over half of the women (54.6%) reported
IPV in the three months prior to enrollment or ptio at least one follow-up visit (Table 1).
Specifically, 1841 (40.8%) reported fearing violerny their male partner, 1730 (38.4%)
reported that their male partner emotionally abukedh, 729 (16.2%) reported that their male
partner had physically assaulted them, and 668%Yreported that their male partner had
forced them to have sex in the three months poidne interview (data not shown in table).

In bivariate analyses, women who reported fearmexperiencing IPV versus those
reporting no IPV were more frequently from-the Jotesburg site and less frequently from the
Durban site, more likely to have earned an incaméave had more than one sex partner in the
past three months, and to have had sex in exclfangeoney or drugs (Table 1). Women
fearing or experiencing IPV more frequently hadaepartner who was away from home at
least one month out of the year, who they knewuspscted had sex with other partners, who
had sex under the influence of alcohol or drugd,who was HIV-positive or of unknown HIV
status. Age group, education, marital status, gwiith the male partner, HIV seroconversion,
and partner employment were not associated witbrtgpf IPV prior to enroliment or during
followup.

The proportion of women reporting any IPV, overaid by type of IPV was highest at
the baseline visit, and was lower at subsequeiis\{isigure 1) For example, the proportion of
women who feared that their partner would be vibteward them in the past three months

declined from 36% at the baseline visit, to 24%nanth 12, and 23% at exit (p<0.0001). The
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prevalence of physical violence (p<0.0001) andddrsex (p=0.03) differed modestly over time

(Figure 1).

Prevalence of Condom and Diaphragm Non-adherence

Condom non-adherence was reported at 2339/4798%3&f person visits among
women in the control arm and 3040/4750 (64.0%)ev§pn visits among women in the
intervention arm. The proportion reporting condoom+adherence was similar in the two arms at
baseline and diverged during follow-up as previpusported the proportion non-adherent
decreased from 69.7% at baseline to 40.8% at 12he@md 43.6% at exit in the control arm
(p<0.0001) and from 72.1% at baseline to 62.7%Ranbnths and 60.2% at exit in the
intervention arm (p<0.0001) (data not shown ingajl

Women reported diaphragm non-adherence at 1974[(3398%) of the intervention arm
12 month or exit visits (baseline visit not inclddleThe proportion reporting diaphragm non-
adherence was similar at the 12 month (54.3%) aind55.3%) visits (p=0.771) (data not

shown in tables).

PV and Condom and Diaphragm Non-Adherence: Unadjusted and Adjusted Results

Table 2 presents unadjusted and multivariable &) models of IPV and condom non-
adherence by arm, and diaphragm non-adherenceseptirate models for each form of IPV. In
unadjusted and adjusted models, IPV predicted higtiés of condom non-adherence over the
trial period in both arms and diaphragm non-adhezen the intervention arm (Table 2). In
adjusted models, the association between IPV andau non-adherence (adjusted odds ratio

AOR 1.41, 95% confidence interval (Cl) 1.24-1.6@n({ol arm) and AOR 1.47, 95% CI 1.28-
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1.69, (intervention arm)) and with diaphragm nohexénce remained (AOR 1.24, 95% CI 1.06-
1.45) adjusting for age, study sites, number ofmexners, and knowledge of male partner
infidelity.

Figures 2a-2c show the association between IP\ftam@robability of condom (2a-2b)
and diaphragm (2c) non-adherence at the three stadypoints, as estimated by the
multivariable models. The estimated probabilitycohdom non-adherence declined over time in
both arms and it was higher when women reportedti2v when women reported no IPV,
controlling for age, site, number of sex partnars] partner infidelity (Figure 2a-c). Among
women in the control arm, the effect of IPV on neépd condom non-adherence differed over
time (p-value for IPV*visit interaction=0.0008);dle was no association between IPV and
condom non-adherence at baseline and a positiegiaien at 12 months and at exit. Although
the probability of diaphragm non-adherence didapgear to change from the 12 month to exit
visit, it was higher when women reported IPV, rekato when women did not report IPV

(Figure 2c).

| PV Pattern and Condom and Diaphragm Adherence: Unadjusted and Adjusted Results

Among the 1924 women who answered questions aBduat both baseline and 12
month visits, 23.9% reported persisting IPV, 10 4orted incident IPV, 25.2% reported
remitting IPV and 40.4% reported no IPV at bothtsi§Table 3). In multivariable models,
women in the control arm who experienced persidfig(AOR 2.2, 95% CI 1.54-3.1) and
incident IPV (AOR 1.69, 95% CI 1.08-2.6) had higbdds of reporting condom non-adherence
at month 12 compared to women with no IPV priobdth their baseline and month 12 visits.

Remitting IPV was associated with condom non-adieat follow-up in unadjusted models,
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but not in adjusted models. In the intervention,asmly women experiencing persisting IPV

(AOR 1.53, 95% CI 1.06-2.2) had higher odds of @ndon-adherence relative to women with
no IPV prior to both visits. Women experiencinggsting IPV (AOR 2.0, 95% CI 1.39-2.9) and
remitting IPV (AOR 1.51, 95% CI 1.07-2.1) had higleeds of diaphragm non-adherence at 12

months relative to women with no IPV at both vigiiable 3).

DISCUSSION

Women in the MIRA trial reported high rates of necH’V and the association between
IPV and diaphragm and condom non-adherence patsistr the trial period. Modeling the
effects of each form of IPV on non-adherence yielsienilar results. The similar OR estimates
for different types of IPV underscore that IPV arad just one particular form of IPV is
associated with condom and diaphragm non-adherefoese results suggest that IPV is likely
to impede adherence to HIV prevention interventi@ven those that are specifically designed to
give women greater control over protecting thexuse health.

The prevalence of various forms of recent IPV reggbby women in the MIRA trial was
high and similar to that found in other studieswitomen in South Africa and Zimbabwe. For
example a DHS survey in Zimbabwe found 25% of womegrorted physical violence and 12%
forced sex in a current relationsHiVe also observed a drop after the baseline visit i
prevalence of some forms of IPV, particularly fedwiolence and verbal abuse, which may have
been attributable to several potential factormdy be that once women began to participate in
the trial they were less likely to report intimg@tner violence out of a desire to provide
socially desirable responses. ACASI was used tlecdPV data to minimize social desirability
bias. Alternatively, women may have felt a senssabéty and support as a result of their

participation in the trial and their interactiongwstaff that reduced their fear of and threataby
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male partner. A third possible explanation is thamen who experienced IPV were less likely
to be retained in the study and were lost to foligmor withdrew without completing a closing
visit, however we did not observe differences by BXxposure in the proportion completing a
closing visit.

This longitudinal study found that when women répdifearing or experiencing IPV
they had greater odds of diaphragm non-adhereelativie to when women did not report IPV,
consistent with an earlier study in Zimbabf#®édditionally, there was a tendency toward
greater associations with diaphragm non-adheresro@dmen experiencing persisting IPV and
persisting emotional abuse relative to no IPV. Yiet,also found that persisting and remitting
forced sex were associated with condom non-adheiemicnot diaphragm non-adherence. It
could be that non-use of condoms was a strategsoimie women to mitigate further experiences
of forced sex; the lack of an association with Hiagm non-adherence may suggest that for
some women the diaphragm was an alternative opiteinwas acceptable to their male partner
or that women were able to use covertly or distyeetgardless of whether they had
experienced forced sex.A study of sex workers in Madagascar found thatwen who reported
experiencing IPV upon requesting that their partrser a condom were more adherent than those
with no IPV exposure to a gel-diaphragm combinafiosduct?® A study of product substitution
(use of the diaphragm instead of condom) in MIRAM@ that women who experienced IPV at
baseline had nearly 2.0 greater odds of reportiiggua diaphragm instead of a condShit
may be that there are subgroups of women who expeilPV who are able to use the
diaphragm when condom use is not possible, yetr®fbe whom even consistent diaphragm use

is not possible in the face of IPV.
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There are some limitations to this study. Resutimfthis study are not generalizable to
women who did not participate in the trial. All dadre self-reported, however since both non-
adherence and IPV are sensitive behaviors, ikéhithat those who reported it actually had
experienced it. Despite these limitations, thiglgtinas several important strengths, which
include the large sample of women, the longituddesdign within a randomized trial, and the
comprehensive examination of multiple types antepas (e.g., persisting, incident, remitting)
of IPV exposure in relation to both condom and dragm non-adherence.

Results from this study have implications for tffe@ive prevention of HIV infection in
women and for implementation of HIV preventionigigClinical trials should provide support
and protection to women who experience IPV, andesidIPV as part of study counseling. In
addition, since the associations we observed betW&¢ and condom and diaphragm non-
adherence may be key pathways through which IPV megyhten HIV risk, interventions and
policies that explicitly address IPV and links tbHnfection risk are urgently needed. In South
Africa, structural interventions aiming to shifeiuitable gender norms, roles and expectations
and improve women’s economic empowerment have shpsamise in reducing IPV rates, but
yielded mixed results regarding HIV-related riskr Example, the IMAGE study, a community
level microcredit and gender awareness interversimwed a decline in IPV prevaleftbut no
effect on HIV incidence. Similarly, Stepping Stojiea gender-transformative intervention to
build more gender equitable relationships betwemmg men and women, showed a reduction
in IPV prevalence and HSV-2 incidence but not HTYiese approaches that prevent men’s
perpetration of IPV and reduce HIV risk by alteringquitable gender norms that condone
men’s use of violence to assert power and contret womert-~*are critically important, as are

interventions that promote men’s positive involverrie product us8. Research that identifies
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multilevel determinanté of men’s perpetration of IPand evaluates interventions targeting

young men and women should be a high priority.

Copyright © Lippincott Williams & Wilkins. All rights reserved.
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Figure Legends
Figure 1: Prevalence of recent intimate partnelevice among women in the MIRA study.

IPV=Intimate Partner Violence

Figures 2a-2c: Estimated probabilities of condom-adherence in the control arm (a)
condom non-adherence in the intervention arm (d)cdaaphragm non-adherence in the
intervention arm (c) for visits with and withoutimate partner violence, based on GEE
models. Models adjusted for age, site, numberxpsetners, and partner infidelity. Error
bars represent 95% confidence intervals. IPV=intenpartner violence, GEE=generalized

estimating equations.



Table 1: Baseline characteristics of 4505 women enrolled in the MIRA study

No
Intimate Partner
Intimate Partner Violence Violence
Characteristic All (N=4505) (N=2448) (N=2057) P-value
Socio-Demographic
Characteristics
Study Arm
Intervention 2244 (49.8) 1190 (48.6) 1054 (51.2)
Control 2261 (50.2) 1258 (51.4) 1003 (48.8) 0.08
Site
Harare 2325 (51.6) 1256 (51.3) 1069 (52.0)
Durban 1351 (30.0) 632 (25.8) 719 (35.0)
Johannesburg 829 (18.4) 560 (22.9) 269 (13.1) 0.0001
Age
<=24 1654 (39.0) 932 (40.0) 722 (37.7)
25-34 1702 (40.1) 915 (39.3) 787 (41.1)
>=35 885 (20.9) 481 (20.7) 404 (21.1) 0.30
Education >High School 1996 (44.2) 1108 (45.3) 884 (43.0) 0.16
Earned income 2408 (56.8) 1357 (58.3) 1051 (55.0) 0.03
Currently married 2736 (60.7) 1482 (60.5) 1254 (61.0) 0.78
Lived with partner 3110(69.1) 1704(69.6) 1406 (68.5) 0.35
# partners last 3 months
1 4141 (91.9) 2180 (89.0) 1961 (95.3)
2 or more 364 (8.1) 268(11.0) 96 (4.7) 0.0001
Exchanged sex for
money, food, drugs,
shelter 238 (5.3) 163 (6.7) 75 (3.6) 0.0001
HIV seroconversion
during the trial 88(2.0) 52(2.1) 36(1.8) 0.33
Completed closing visit
Yes 4368 (97.0) 2369 (96.8) 1999 (97.2)
No 137 (3.0) 79 (3.2) 58 (2.8) 0.2
Number of visits
reporting IPV
1 - 1476 (60.3) -
2 - 778 (31.8) -
3 - 194 (7.9) -
Partner Characteristics
Partner older
<5 years 1986 (48.7) 1065 (47.5) 921 (50.1)
5-9 years 1470 (36.0) 836 (37.3) 634 (34.5)
10+ years 625 (15.3) 341 (15.2) 284 (15.4) 0.18
Partner away > 1 month 1249 (29.6) 743 (32.0) 506 (26.6) 0.0001
Partner infidelity
Knows/suspects 1340 (29.7) 938 (38.3) 402 (19.5)
No 1201 (26.7) 528 (21.6) 673 (32.7)
Don’t know 1964 (43.6) 982 (40.1) 982 (47.7) 0.0001



No
Intimate Partner

Intimate Partner Violence Violence

Characteristic All (N=4505) (N=2448) (N=2057) P-value
Partner had sex under
influence of alcohol or
drugs 1539 (36.5) 981 (42.2) 1539 (29.4) 0.0001
Partner HIV+

Yes 134 (3.2) 81 (3.5) 53(2.8)

No 3048 (71.9) 1604 (68.9) 1444 (75.6)

Don’t know 1055 (24.9) 642 (27.6) 413 (21.6) 0.0001
Partner employment

Employed 3312 (78.2) 1816 (78.0) 1496 (78.3)

Unemployed 762 (18.0) 413 (17.7) 349 (18.3)

Student 88(2.1) 51(2.2) 37 (1.9)

Other/Don’t know 75 (1.8) 47 (2.0) 28 (1.5) 0.41

Intimate Partner Violence defined in this table as any fear or experience of intimate partner violence
reported at >=1 visit. All values shown represent numbers (%) unless otherwise stated.
Data missing for 173 participants for income, 313 participants for partner age, 186 participants for

partner away, 173 participants for partner employment, 175 participants for partner had sex under
influence of alcohol or drugs, 173 participants for whether partner had HIV infection.
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Table 2: Effect of Exposure to IPV on Each Non-Adherence Outcome: GEE Results’

IPV Indicator

Condom non-adherence in control arm

OR (95% Cl)

aOR (95% Cl)*

Condom non-adherence in intervention arm

OR (95% Cl)

aOR (95% Cl)*

Diaphragm non-adherence

OR (95% Cl)

aOR (95% Cl)?

Any IPV (vs. none)

Fear of Violence
(vs. none)

Emotional Abuse (vs.

none)

Physical Violence (vs.

none)

Forced Sex (vs. none)

Any physical or
sexual IPV (vs.
none)

1.47 (1.29-1.65)
1.49 (1.3-1.71)

1.40 (1.22-1.60)
1.44 (1.18-1.76)

2.15(1.74-2.66)

1.75(1.48-2.07)

1.41 (1.24-1.61)
1.45 (1.26-1.68)
1.34 (1.16-1.54)
1.39 (1.13-1.70)

1.99 (1.59-2.48)

1.66 (1.39-1.98)

1.43 (1.25-1.63)
1.36 (1.18-1.57)
1.29 (1.11-1.49)
1.65 (1.33-2.04)

1.55(1.22-1.96)

1.60(1.34-1.92)

1.47 (1.28-1.69)
1.37 (1.18-1.59)
1.34 (1.16-1.54)
1.66 (1.33-2.08)

1.56 (1.22-1.99)

1.66 (1.39-1.98)

1.31(1.13-1.50)
1.41 (1.20-1.66)
1.31(1.12-1.55)
1.47 (1.16-1.86)

1.30(1.01-1.68)

1.36 (1.12-1.65)

1.24 (1.06-1.45)
1.28 (1.07-1.53)
1.31(1.09-1.56)
1.26 (0.97-1.64)

1.35(1.02-1.78)

1.28(1.03-1.58)

IPV=Intimate partner violence, OR=0dds Ratio (unadjusted), aOR=adjusted Odds Ratio, Cl=Confidence Interval, GEE=Generalized estimating equations
!Separate models fit for each of the six IPV types and indicators

’Adjusted models controlled for age, site, number of sex partners, male partner infidelity



Table 3: Effect of change in IPV exposure from baseline to 12 months and condom and diaphragm non-adherence at 12 months

Condom non-adherence
in control arm

Condom non-adherence
in intervention arm

Diaphragm non-adherence

OR (95% Cl)

aOR(95% Cl)

OR (95% Cl)

aOR(95% Cl)

OR (95% Cl)

aOR(95%Cl)

Any IPV
Persisting
Incident
Remitting
None

Fear of Violence
Persisting
Incident
Remitting

None

Emotional Abuse
Persisting
Incident
Remitting

None

Physical Violence
Persisting
Incident
Remitting

None

Forced Sex
Persisting
Incident
Remitting
None

2.33(1.67-3.22)
1.75 (1.15-2.7)
1.47 (1.06-2.04)
1.00

2.08 (1.41-3.03)
2.08 (1.37-3.12)
1.79 (1.28-2.44)
1.00

2.08(1.41-3.03)
1.39(0.91-2.13)
1.09 (0.77-1.52)
1.00

2.08 (0.88-5.0)
1.25 (0.72-2.17)
1.41 (0.92-2.17)
1.00

4.35 (1.79-10.0)
1.64 (0.93-1.86)
1.75 (1.06-2.86)
1.00

2.2 (1.54-3.1)
1.69(1.08-2.6)
1.38 (0.99-1.94)
1.00

1.88(1.25-2.8)
2.0(1.32-2.1)
1.67(1.2-2.3)
1.00

2.0(1.37-3.1)
1.25(0.80-1.95)
1.02 (0.72-1.46)
1.00

1.73 (0.72-4.2)
1.12 (0.64-1.98)
1.37 (0.88-2.1)
1.00

3.9 (1.6-9.6)
1.53 (0.58-2.8)
1.71 (1.03-2.8)
1.00

1.54 (1.09-2.17)
1.25 (0.77-2.0)
0.95 (0.68-1.33)
1.00

1.23(0.81-1.89)
1.61(1.01-2.63)
1.09 (0.79-1.51)
1.00

1.45 (0.94-2.27)
1.49 (0.92-2.38)
1.19 (0.83-1.72)
1.00

1.32 (0.59-2.94)
2.0 (1.09-3.85)
1.05 (0.66-1.67)
1.00

4.35 (1.27-14.3)
2.08 (1.01-4.35)
1.45 (0.85-2.5)
1.00

1.53 (1.06-2.2)
1.2 (0.74-1.95)
0.99 (0.7-1.39)
1.00

1.22 (0.79-1.89)
1.61(0.99-2.6)
1.15 (0.82-1.6)

1.36 (0.87-2.1)
1.4 (0.86-2.3)
1.2 (0.82-1.74)
1.00

1.33 (0.59-3.0)
1.97 (1.01-3.8)
1.07 (0.67-1.70)
1.00

4.1 (1.21-14.0)
1.94 (0.94-4.0)
1.36 (0.8-2.3)
1.00

2.17(1.56-3.12)
1.45 (0.90-2.27)
1.61 (1.16-2.27)
1.00

1.64 (1.09-2.5)
2.04(1.27-3.23)
1.72 (1.23-2.38)
1.00

2.33(1.47-3.70)
1.41(0.89-2.22)
1.18 (0.83-2.87)
1.00

2.70 (1.08-6.67)
1.15 (0.65-2.04)
1.37 (0.87-2.17)
1.00

2.08 (0.82-5.26)
1.67 (0.86-3.23)
1.37 (0.82-2.27)
1.00

2.0 (1.39-2.9)
1.42 (0.88-1.3)
1.51(1.07-2.1)
1.00

1.38(0.9-2.1)
1.98 (1.23-3.2)
1.55(1.11-2.2)
1.00

2.3(1.43-3.7)
1.34(0.83-2.2)
1.09 (0.76-2.58)
1.00

2.4 (0.97-6.1)
1.05 (0.58-1.91)
1.26 (0.78-2.0)
1.00

2.1(0.82-5.5)
1.8 (0.93-3.6)
1.3 (0.79-2.3)
1.00



Physical Violence
or Forced sex

Persisting 2.69 (1.45-4.98) 2.4 (1.25- 4.5) 2.16 (1.14-4.08) 2.2 (1.14-2.1) 2.29 (1.23-4.25) 2.1(1.11-3.9)
Incident 1.62 (1.01-2.59) 1.48 (0.91-2.4) 1.84 (1.04-3.25) 1.74 (0.97-2.3) 1.31(0.77-2.20) 1.28 (0.75-2.2)
Remitting 1.60 (1.10-2.34)  1.53 (1.04-2.3) 1.19 (0.80-1.77) 1.13 (0.75-1.7) 1.34 (0.90-1.99) 1.32 (0.88-1.9)
None 1.00 1.00 1.00 1.00 1.00 1.00

IPV=Intimate partner violence, OR=0dds Ratio, aDR=adjusted Odds Ratio, CI=Confidence Interval; 1Separate models fit for change from baseline to 12 months in
exposure to each of the six IPV types and indicators; *Adjusted models controlled for age, site, number of sex partners, male partner infidelity at baseline.
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Figure 1. Prevalence of Recent Intimate Partner Violence Among Women in the MIRA Study. IPV=Intimate
Partner Violence
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Fig. 2a-2c: Estimated probabilities of condom non-adherence in the control arm

(a) condom non-adherence in the intervention arm (b) and diaphragm non-adherence
in the intervention arm (c) for visits with and without intimate partner violence, based

on GEE models. Models adjusted for age, site, number of sex partners, and partner
infidelity. Error bars represent 95% confidence intervals. IPV=intimate partner violence,
GEE=generalized estimating equations.
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