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Abstract
Although vaginal microbicides for HIV prevention are designed to be female-initiated, male partner influence has been identified as one of the

most significant factors impacting women’s willingness and ability to use them. As a result, research teams have sought to increase male partner

involvement by encouraging disclosure of product use to male partners, promoting male partner engagement in the study through attendance at

the study clinic, and helping women to gamer male partner support for product use. This paper aims to assess the impact of these three elements

of male partner involvement on women’s adherence to the dapivirine vaginal ring during MTN-020/ASPIRE, a phase III randomized placebo-

controlled clinical trial involving 2,629 women in Malawi, South Africa, Uganda, and Zimbabwe. During the study, 64-80% of participants

reported disclosure of ring use at each quarterly visit, and 13% reported that their partners had attended the study clinic at some point during the

study. At study exit, 66% reported that their partner was supportive, 18% unsupportive, and 17% were unsure. After adjusting for age, site and

time in study, women were more likely to have low ring adherence if they had an unsupportive male partner (aRR 1.29, 95% CI 1.03-1.62).

Neither disclosure nor clinic attendance directly predicted ring adherence, but disclosure increased the probability of having a supportive partner

(aRRR 24.17, 95% CI 16.38-35.66) or an unsupportive partner (aRRR 4.10, 95% CI 2.70-6.24), relative to an unknown level of partner support.

Women were also more likely to have a supportive partner if their partner had attended the clinic (aRRR 3.77, 95% CI 1.36-10.42). This study

suggests that although the vaginal ring is relatively discreet, lack of support from male partners remains a relevant barrier to use. Though both

disclosure and clinic attendance may increase partner support, disclosure may also increase partner opposition. Interventions to reduce male

partner opposition are needed to maximize the potential impact of the ring and other PrEP products for HIV prevention.
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Introduction
Women, notably young women, continue to be disproportionally affected by HIV infection in comparison to their male counterparts both globally

and in sub-Saharan Africa.(1) Microbicides research has aimed to mitigate this imbalance by identifying HIV prevention methods that women

can initiate and use autonomously to protect themselves. Although many previous trials of female-initiated methods (including oral pre-exposure

prophylaxis [PrEP] as well as vaginal microbicides and cervical barriers) have failed to demonstrate effectiveness (2–5), the dapivirine vaginal

ring showed protective benefit in two phase III trials and in subsequent open-label extension studies, and licensure is currently being pursued.

(6–11) As with oral PrEP, the level of HIV prevention efficacy with the ring was correlated with adherence.(12) Although adherence was higher

in the open-label extension (OLE) studies than in the phase III trials, participants in the Microbicide Trials Network (MTN)-025/HOPE OLE still

had adherence corresponding to low or no HIV protection at about 1/3 of visits. (11) Research has identified a number of multilevel factors that

impact adherence among women(13–19) , and male partner influence has consistently been identified as one of the most important, despite

vaginal microbicides being designed to be female-initiated.(20–24) As a result, research teams have implemented multiple strategies to increase

male partner involvement, including encouraging and facilitating disclosure of study participation and product use to male partners, promoting

male partner engagement in the studies, for example through attendance at the study clinics or at group events outside of scheduled visits, and

utilizing community- and participant-focused strategies to help women garner their male partners’ support for product use.

These efforts have pre-supposed that male partner involvement – in any form – would enhance women’s ability to consistently use an HIV

prevention method. However, empirical evidence for this hypothesis is limited, and previous studies have focused predominantly on daily or

coitally-dependent microbicide gels and oral PrEP tablets. The importance of male partner involvement may differ for a vaginal ring, which is

inserted and left in place for a month or longer. The conceptual framework in Figure 1, adapted from Lanham et al (25), illustrates pathways by

which such involvement may influence ring adherence. Male partner involvement usually begins with disclosure, though some women may bring

their partner to the clinic to facilitate disclosure, so that clinic attendance happens simultaneously. Disclosure and clinic attendance may work

independently or together to move partners along the continuum from opposition towards active support for ring use. Male partner support, or

lack of opposition, may directly facilitate adherence, and disclosure or clinic attendance may also directly increase adherence without changing

levels of support. For example, disclosure may reduce a woman’s anxiety around her partner feeling the ring during sex, and thus reduce the

number of removals for sexual activity, even if her partner does not actively support ring use. During a clinic visit, a male partner may learn ways

to better facilitate a woman’s ring adherence, even if he was already supportive before the visit.
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Figure 1:

Conceptual framework of male partner involvement and ring adherence

This paper aims to assess the impact of male partner involvement, including disclosure, engagement, and support, on women’s adherence to the

vaginal ring during the MTN-020/ASPIRE trial. Insofar as male partners influence women’s adherence to the ring, and adherence influences

efficacy, this analysis offers valuable insight into how male partner involvement might strengthen or diminish the public health impact of this

promising HIV prevention method for women.

Methods

Study design and participants

ASPIRE was a randomized, double-blind, placebo-controlled phase III trial to assess the safety and effectiveness of the dapivirine vaginal ring for

HIV prevention (ClinicalTrials.gov number NCT01617096). The study design, methods and outcomes of the trial have been described elsewhere.

(6) Briefly, 2,629 women across 15 sites in Malawi, South Africa, Uganda, and Zimbabwe were enrolled between August 2012 and June 2014.

Women were randomized in a 1:1 ratio to receive either a silicone elastomer vaginal matrix ring containing 25 mg of dapivirine or a placebo

vaginal ring. Follow-up occurred monthly for up to 2.6 years (median: 1.6 years, interquartile range [IQR]: 1.1-2.3 years). The study

demonstrated 27% efficacy overall and greater than 50% efficacy with higher levels of product use.(6, 12) Approval for this study was received

from research ethics committees and drug regulatory authorities specific to each participating site. All participants provided written informed

consent in English or their local language.

Procedures to Engage Male Partners

Male partner involvement was encouraged throughout the study: male partners could come to the study clinic at any time for information,

individual or couples counselling, STI testing and/or treatment, or HIV counselling and testing, depending on site resources. Disclosure of study

participation or ring use to male partners was not a requirement for study participation but was encouraged. Adherence support for women

included monthly participant-centered counselling sessions with trained counsellors. These sessions were designed to help women explore

challenges and facilitators of ring use, identify her specific needs to improve or maintain adherence, explore new strategies or continued use of

established strategies to address identified needs, and set a goal to try or continue one or more strategies to support ring use. The counseling

manual was not prescriptive on how to address disclosure: if a participant identified a goal to disclose to a partner or any other person, the

counselor would work with her to achieve that goal. Building partner support was encouraged whenever possible, but it was acknowledged that

this is not always feasible. If a participant preferred to use the ring covertly, counseling would focus on other adherence goals identified by the

participant, such as getting better at re-inserting the ring on her own or keeping her clinic appointments. Each site designed and implemented

unique participant engagement activities to support adherence, including activities to engage men in the community and male partners such as

community education programs, male-only workshops, couples workshops, and social events like movie days or soccer games over weekends.

The number of events and level of male partner engagement varied widely across sites.

Data Collection

Data on male partner involvement were collected through interviewer-administered questionnaires and through audio computer-assisted self-

interview (ACASI). To encourage honest reporting and minimize response bias, these interviews preceded adherence counselling and were

conducted by staff not involved in that procedure.

Disclosure. For the purposes of this study, disclosure of ring use to male partners was defined by the participant’s report of whether her primary

sex partner knew that she had been asked to use a ring as a part of the study. Answer options were “Yes”, “No”, and “Not sure”. Disclosure was

assessed via interviewer-administered questionnaire at enrolment, quarterly follow up visits, and the last study visit (study exit).

Engagement. Male partner engagement was measured by visits to the study clinic. At enrolment, quarterly follow-up visits, and study exit,

participants were asked via an interviewer-administered questionnaire whether her primary sex partner had visited the study clinic in the past

month and, if so, whether he attended with the participant, received counselling or other services, and/or came to the clinic for another reason.

1
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Support. Participants were asked two measures of male partner support or opposition via ACASI at study exit: first, if the ring was acceptable to

their primary partner, with response options of “Yes”, “No”, and “Don’t know”, and second, if her primary partner had ever asked her to stop

wearing the ring (“Yes” or “No” only).

Adherence. Adherence was measured by levels of residual dapivirine in used rings. After the first year of the trial, all used rings were tested for

dapivirine with the use of acetone extraction and high-pressure liquid chromatography (PAREXEL). Women were defined as having low

adherence if the returned ring contained more than 22 mg of dapivirine (i.e., with ≤3 mg released from the original 25 mg ring). This cut-off

approximately corresponds to no or low adherence versus medium-to-high adherence.(12)

Statistical Analysis

Descriptive statistics were calculated for each measure of male partner involvement. Women were categorized as having “always”, “sometimes”,

or “never” disclosed ring use to male partners based on the proportion of follow-up visits at which they reported disclosure. Disclosure at the

enrolment visit is reported separately because women had not yet used the ring or committed to using it at the time of that visit, and subsequent

acceptability of and comfort with ring use may have influenced the decision to disclose at follow up visits. We calculated the frequency of male

partner attendance at the study clinic at or before study enrolment, and at any point during the study (i.e. at any enrolment or follow-up visit). For

male partner support at study exit, a summary variable was created to combine the two available measures. A participant had a “supportive”

partner if the ring was acceptable to her primary partner and he never asked her to stop wearing it. Her partner was “not supportive” if the ring

was not acceptable to her primary partner or if her primary partner had ever asked her to stop wearing the ring. The level of partner support was

“unknown” if the participant did not know if the ring was acceptable to her partner and he had never asked her to stop wearing the ring. We used

multinomial logistic regression to model the impact of disclosure and clinic attendance on male partner support, comparing supportive and

unsupportive partners to “unknown” partner support and including an interaction term between disclosure and clinic attendance to estimate the

impact of the two exposures both separately and together. Because male partner support status was only assessed at study exit, this was a cross-

sectional analysis. Disclosure was modeled as the current disclosure status at the exit visit, and clinic attendance categorized according to whether

the participant reported that her partner had ever attended the clinic during the study.

In the adherence analyses, ring disclosure and clinic attendance were modelled as time-varying exposures. The disclosure status reported at the

end of the quarter was back-filled to apply to the first two monthly visits of the quarter as well as the visit at which it was measured. Clinic

attendance was categorized as “yes” if the participant reported that her partner had attended the clinic at any visit up to, and including, the current

visit, and “no” if she did not report any clinic attendance by that visit. The association between ring disclosure, clinic attendance, and ring

adherence at each visit was analyzed using bivariate and multivariable (adjusted) generalized estimating equation (GEE) Poisson regression

models with robust standard errors and an exchangeable correlation matrix. The GEE structure accounted for repeated measures for each

participant. Because male partner support was only assessed once, we conducted a separate analysis of the association between support and

adherence at the study exit visit only, using bivariate and multivariable (adjusted) Poisson models with robust standard errors and the same

categories described above (“supportive”, “not supportive” or “unknown”).

All analyses excluded visits that occurred during permanent or temporary study-imposed product holds (6% of all visits), and visits at which a

participant did not report having a primary sex partner (3% of all visits), as adherence was unlikely to be influenced by male partner involvement

in these periods, and it may have been difficult for participants to interpret questions about disclosure or support. Because residual dapivirine

levels are only a valid adherence measure for participants in the arm that received the dapivirine ring, all analyses of adherence excluded

participants in the placebo arm.

The multivariable models adjusted a priori for age, study site, and time in study. We also evaluated the following variables as potential

confounders, but their inclusion did not result in meaningful (>10%) changes to the risk ratios, and they were not retained in the final models:

baseline measures of marital status, mobile phone ownership, partner circumcision status, engagement in transactional sex, participant’s belief

that her partner has other partners, and worries about partner not liking or approving of the ring; and time-varying measures of knowledge of

partner HIV status, participant having additional partners, and clinic attendance and ring disclosure (for the model of partner support and

adherence).

Missing data: Participant retention was high and there was little to no missing data for most measures. An important exception is that data on male

partner support was missing for 360 participants (13.8%). The primary predictor of missing data on this variable was study site: data were

missing for 86% of participants at one site and 42% of participants at a second site due to errors in data transmission. When these sites were

excluded, data were missing for <7% of participants, ranging from 3%-11% across the remaining 13 sites. The majority of participants with

missing data from these sites (82%) were lost to follow-up or refused further contact, and therefore did not complete the exit ACASI survey.
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Exclusion of the two sites with high levels of missing data did not change the findings on male partner support and ring adherence.

Results

Participant Characteristics

Baseline characteristics are displayed in Table 1. The majority of participants were older than 21 years (80.4%) and were from South African sites

(54.2%). Nearly all (99.5%) had a primary partner at enrollment, though most were unmarried (59.1%). Most women reported the HIV status of

her partner as being negative (55.2%) or unknown (43.5%), with 1.3% reporting an HIV positive partner. Just over half of participants had not

completed secondary school (54.4%) and did not earn their own income (54.9%) (Table 1).

Table 1:

Demographic Characteristics at Baseline

Male partner involvement in ASPIRE: Disclosure and clinic attendance

Almost two-thirds (64.2%) of study participants reported disclosure at study enrollment, meaning that their primary partner knew that they had

been asked to use the ring. During follow-up, 65.1% reported disclosure at every visit, 21.6% reported disclosure at some (but not all) visits, and

13.4% never reported disclosure (Table 2). The largest increase in disclosure was during the first quarter of study participation, from 64% to 74%.

Thereafter, 76-80% of women reported disclosure at each visit after enrolment, and the proportion of women who disclosed increased by about

1% for each quarter after study enrolment (p<0.001, data not shown).

Table 2:

Descriptive statistics for male partner disclosure, engagement, and support

Male partner clinic attendance was reported by 54 participants (2.1%) at study enrolment, of whom 49 (90.7%) had disclosed ring use. By the end

of the study, 388 participants (12.9%) of participants reported that their male partner had attended the clinic at least once (Table 2). Most visited

either once (75.2%) or twice (16.9%), and the reported maximum number of visits by any one partner was seven (Table 2). Of the 405 clinic visits

that occurred after enrollment, the vast majority (359; 88.6%) took place after the participant had disclosed ring use. There were few visits at

which the participant’s male partner was not aware of ring use (23; 5.7% ), or when disclosure and the clinic visit had both taken place since the

last study visit (21; 5.2%). Accompanying the study participant or seeking services related to HIV counselling and testing and STI treatment at

the research site were the main reasons for male partner visits.

Male partner support for ring use:

At study exit, most participants reported that their partners accepted the ring (71.0%) and never asked them to stop wearing it (89.4%, Table 2).

For the composite support variable, nearly two-thirds of the participants (65.9%) were classified as having supportive partners at study exit

because their partners both found the ring acceptable and did not ask the participant to remove the ring. Almost 18 percent (17.5%) of participants

had partners who were not supportive, including 10.5% who reported that their partner asked them to stop wearing the ring during study

participation. The level of partner support was unknown for 16.7% of women, of whom 66.2% had not disclosed ring use to their primary partner

at the visit at which support was assessed (data not shown).

Male partner support was significantly associated with current disclosure status (i.e. at study exit) and with any history of male partner clinic

attendance during the study (Table 3). Among women who had disclosed, 78.4% reported a supportive partner, compared to only 22.5% among

women who had not disclosed. Among women whose partner had attended the clinic, 81.2% reported a supportive partner, compared to 64.2%

among those whose partners had not attended. As expected, women who reported disclosure, compared to non-disclosure, had a significantly

higher probability of having a supportive partner, compared to an unknown level of partner support in both bivariate and multivariate analyses
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(adjusted relative risk ratio [aRRR] for disclosure, 24.17, 95% CI 16.38-35.66, p<0.001). They also had a significantly higher probability of

having an unsupportive partner, compared to an unknown level of partner support (aRRR 4.10, 95% CI 2.70-6.24, p<0.001), though the effect

size was not as strong. Women who reported male partner clinic attendance had a significantly higher probability of having a supportive partner

(aRRR 3.77, 95% CI 1.36-10.42, p=0.01), but not of having an unsupportive partner (aRRR 1.45, 95% CI 0.42-5.07, p=0.56), compared to an

unknown level of partner support. There was no evidence of interaction between disclosure and clinic attendance on male partner support (global

p for interaction term =0.33).

Table 3:

Association of male partner support with disclosure and clinic attendance (N=1942 )

Association between male partner involvement and ring adherence.

Data on residual dapivirine in used rings was available for 20,699/27,904 (74.2%) of follow-up visits included in our analysis, of which 7,123

(34.4%) had residual dapivirine concentrations >22mg, meeting our definition of low adherence. When modeled jointly, there were no significant

associations between ring adherence and ring disclosure or male partner clinic attendance in bivariate analysis or after adjusting for age, site and

time in study. When compared to the majority of visits at which women had disclosed ring use but had never had a partner attend the clinic, the

risk of low ring adherence was slightly higher at visits when women had not disclosed ring use to their primary partner (adjusted risk ratio [aRR]

1.09, 95% CI 0.99-1.19, p=0.07) and slightly lower at visits when their partners had come to the study clinic at any point prior (aRR 0.88, 95% CI

0.77-1.00, p=0.06), (Table 4). There was no evidence of effect modification between male partner clinic attendance and disclosure status (p=0.5).

Table 4:

Associations between male partner disclosure, engagement, and support with low ring adherence, measured by residual ring concentrations

>22mg

Reporting an unsupportive male partner at the study exit visit was significantly associated with low ring adherence at that visit in both bivariate

and adjusted analyses (aRR 1.29, 95% CI 1.03-1.62, p=0.03), while the risk of low adherence was similar among women who reported supportive

partners and women whose partner support was classified as “unknown” (aRR 0.87, 95% CI 0.66-1.15, p=0.32). These associations did not

change meaningfully when the model controlled for disclosure and clinic attendance (aRR 1.25, 95% CI 0.99-1.57, p=0.06), or when we

restricted the analysis to women who had disclosed ring use (aRR 1.23, 95% CI 0.94-1.60, p=0.13), though in both cases the p-values increased to

>0.05.

Discussion
This study confirms an association between male partner support and women’s adherence to the dapivirine vaginal ring. Women with an

unsupportive male partner were 30% more likely to have low adherence than women who had supportive partners. Disclosure of ring use and

clinic attendance were both associated with a higher probability of having a supportive partner, but were not directly associated with ring

adherence.

Although most women reported that their partners supported their ring use at the end of the study, a substantial number faced unsupportive

attitudes or requests to not wear the ring or did not know how their partner felt. Even among women who had disclosed ring use, those who did

not know whether their partner was supportive had adherence levels similar to or higher than women with supportive partners, which may suggest

that active support provides little benefit over passive acceptance. This hypothesis also helps to explain why disclosure did not predict ring

adherence in this study. Partners who are unaware of ring use cannot actively oppose it, and while disclosure may lead to partner support, it may

also result in partner opposition that could, in turn, inhibit ring use. These results are consistent with other studies among oral PrEP and vaginal

gel users finding that tacit acceptance (also labelled neutrality(26) or non-interference(25)) is sufficient for most women, and with findings that

experience of social harm from male partners is associated with lower ring adherence.(27) Here we add that opposition from male partners

remains a relevant barrier to adherence with the vaginal ring, even when it does not lead to a reportable social harm during study participation.

*

*
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Our observed lack of association between disclosure and ring adherence contrasts with findings from recent oral PrEP studies among young

women in sub-Saharan Africa, in which disclosure has been one of the strongest determinants of adherence.(16, 28) Although our study

population was older, our findings suggest that the ring may be a preferable option for women who wish to use an HIV prevention product

without disclosure. Despite this potential advantage, the proportion of women that reported disclosure to their partners was similar to other

microbicide and PrEP studies such as CAPRISA 004 (67%) (13) , MDP301 (84%)(29), and VOICE (87%, personal communication, E.T.

Montgomery). The ring is arguably more discreet than these other methods, suggesting that disclosure seems to be less dependent on the dosing

modality and more a product of social context. This is consistent with qualitative studies in which men, women and community stakeholders have

endorsed the idea that women should disclose microbicide use to male partners to avoid suspicions, prevent relationship problems and to

demonstrate respect. However, similar to microbicide gels, women have also reported fearing that the ring would be felt by her partner during

vaginal intercourse or digital foreplay, and that the male partner’s discovery of undisclosed use could result in violence, anger, or relationship

discord.(30–32) Therefore, disclosure patterns may differ with a completely undetectable intervention delivery method such as an injection.

Only a small proportion of male partners ever attended the study clinic during ASPIRE, despite concerted efforts by study staff. Similar

challenges have been noted in previous HIV prevention studies,(23, 33) and male engagement in the HIV prevention and treatment cascade is a

widely cited challenge to achieving the 90/90/90 targets.(34–36) Although effective strategies to encourage male engagement in the health care

system are needed to improve men’s health outcomes, we did not find evidence that male partners’ clinic attendance enhanced ring adherence,

although it contributed to gaining their support.

Our findings suggest that future interventions to shift male partner attitudes should be targeted at reducing opposition to ring use rather than

promoting disclosure or male engagement for their own sake. In qualitative studies, male partner opposition to the ring has related to actual or

feared changes to the feeling of sex and concerns about short and long-term side effects (e.g. infertility, cancer)(30, 31, 37, 38). Strategies that

offer male partners the opportunity to interact directly with clinical staff may address men’s concerns and simultaneously provide a forum to

promote the ring in a way that emphasizes the positive impact it could have on health and sex. That said, social scientists have suggested that

male resistance to female-initiated methods may be more indicative of broader, structural-level concerns about shifts in gender power, enhanced

female independence and access to knowledge than in specific features of product use. (32) Given this perspective, and the low rates of male

partner clinic attendance in ASPIRE, it may be more effective to implement community-based interventions that address gender norms and other

sources of male resistance than labor- and resource-intensive strategies to get men into clinics for direct one on one interventions. Alternatively,

or in complement, counseling interventions for women to help them to gain male partner support after disclosure could be effective, especially

given the social pressures to disclose, described above. We observed that most disclosure happened within the first three months of the study,

suggesting that such interventions would be most effective at the early stages of product initiation. However, the process of disclosing and

building support is often continuous, rather than a one-time decision. From qualitative studies, we learn that some women who disclosed and

received unsupportive reactions pretended to discontinue ring use, returning to a state of non-disclosure (31), while others changed partners

during the study, and may have waited until the partnership was more established before choosing to disclose.(30) Interventions to help women

gain their partner’s support should be offered throughout product use to accommodate changes in women’s lives, in combination with efforts to

address other factors known to contribute to poor adherence, such as initial concerns about using an unfamiliar product (19), discomfort with

using the ring during menses (18), negative peer influence, and perceived side effects (30).

Several limitations of this study should be noted. Because this is a secondary data analysis, the measures of male involvement were not originally

designed to answer the questions we pose here and were not administered at the ideal time points or with the ideal phrasing. Our disclosure

variable was based on the participant’s report of whether her partner was aware that she had been asked to use the ring as part of the study, and we

cannot distinguish whether she told him about the ring or whether he found out in another way, whether he was aware that the ring was intended

for HIV prevention, or whether she told him that she would actually be using the ring (rather than having been asked to use it and declined). Our

measure of support was likewise imperfect. Because it was only measured at the end of the study, we don’t know how much women’s perceptions

of male partner support changed throughout the study timeline, nor the reasons for any changes (e.g. partnership change, increasing acceptance,

or unintentional disclosure). We were unable to account for partner change or a change in a partner’s level of support in this analysis, or for the

existence of multiple concurrent partnerships with differing levels of disclosure or support. Further, women’s perceptions of her partner’s support

for ring use may be based on her own fears or subjective interpretations as opposed to actual experiences. Indeed, the concepts of disclosure,

engagement, and support are not universally defined nor understood, and operationalization has not been systematic in previous studies,

highlighting the difficulties in quantifying “male involvement”.(39) Finally, this study of male engagement was conducted in the context of the

ASPIRE trial, and women’s experiences could be different outside of a trial setting. Study-related male engagement activities are likely to have

facilitated disclosure to partners and increased male partner support, and frequent clinic visits for the trial follow-up may have made it more

difficult for women to use the ring covertly. Rates of partner opposition may be higher under non-study conditions, and rates of disclosure lower.
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Alternatively, the provision of the ring outside of research context may normalize it and increase rates of partner support, as described during an

open-label implementation trial of the tenofovir gel in South Africa. (40) Overall rates of ring adherence are also likely to be different in non-

study conditions. In open label extension studies of oral PREP and the vaginal ring, adherence rates were higher than in clinical trials (10, 11, 41,

42), likely because participants knew that they were using an effective HIV prevention product instead of an experimental product or placebo.

However, if the ring becomes available in non-research settings, adherence rates may be lower if women receive less frequent or comprehensive

adherence counseling and support.(28, 43) Future studies should evaluate the relationship between male involvement and ring use in

programmatic settings.

Conclusions
We assessed the association between ring adherence and three aspects of male partner involvement: partner clinic attendance, disclosure to

partners, and partner support for ring use. The perception of a non-supportive male partner was the greatest barrier to ring adherence, while

disclosure and clinic attendance were each associated with a higher likelihood of support. The results suggest that the ring is a method that can be

used successfully by women without partner disclosure, highlighting its potential as a woman-initiated HIV prevention method. Despite this

positive news, women with unsupportive partners had inconsistent ring use at significantly more visits, and previous studies strongly suggest that,

for many women, partner opposition is detrimental to product adherence. Future roll-out should include efforts to identify women with

unsupportive partners; offer them strategies to win support through disclosure, education, and counseling; and assist them to use the ring safely

and consistently despite partner opposition. Given the challenges of bringing men into clinics, supplemental community-based activities may

reach a wider audience and help to normalize ring use. These findings also have implications for other current and future PrEP products such as

oral PrEP, injections, and implants: regardless of the level of discretion they provide, many women will desire or seek partner support, or will fear

the consequences of covert use, while others will use the products without disclosing to partners. By providing support for women in their choice

to use HIV prevention products independently or to engage their partners to reduce opposition, we can make these products fit more easily into

the lives of more women, increasing their potential to reduce HIV risk.
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