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Abstract

Background—Female sex workers (FSWs) may benefit from pre-exposure prophylaxis (PrEP)
including microbicides for HIV prevention. Since adherence is a key factor in PrEP efficacy, we
explored microbicide acceptability and potential barriers to use within FSWs’ intimate
relationships in Tijuana and Ciudad Juarez, Mexico, where HIV prevalence is increasing.

Methods—FSWs and their verified intimate (non-commercial) male partners completed
quantitative and qualitative interviews from 2010-2012. Our complementary mixed methods
design followed an iterative process to assess microbicide acceptability, explore related
relationship dynamics, and identify factors associated with concern about male partners’ anger
regarding microbicide use.

Results—Among 185 couples (n=370 individuals), interest in microbicides was high. In
qualitative interviews with 28 couples, most participants were enthusiastic about microbicides for
sex work contexts but some explained that microbicides could imply mistrust/infidelity within
their intimate relationships. In the overall sample, nearly 1 in 6 participants (16%) worried that
male partners would become angry about microbicides, which was associated with higher self-
esteem among FSWSs and lower self-esteem and past year conflict causing injury within
relationships among men.

Conclusions—HIV prevention interventions should consider intimate relationship dynamics
posing potential barriers to PrEP acceptability and adherence, involve male partners, and promote
risk communication skills.
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Introduction

Female-initiated pre-exposure prophylaxis (PrEP) including microbicides holds great
promise in preventing HIV acquisition among women, who comprise half of all HIV
infections globally (UNAIDS 2010b). Although efforts to develop safe, effective, and
acceptable vaginal microbicides have been underway for more than 2 decades (Rosenberg
and Devlin 2012), recent clinical trials have demonstrated efficacy of oral tenofovir/
emtricitabine combinations, including a 62% reduction among HIV-negative men and
women (Thigpen et al. 2012) and a 75% reduction among serodiscordant heterosexual
couples (Baeten ef al. 2012). A tenofovir vaginal gel inserted vaginally also reduced HIV
incidence by 39% among high risk women (Abdool Karim et a/. 2010). While several recent
trials have been unable to demonstrate efficacy (Van Damme et a/. 2012), clinical evaluation
of multiple microbicide candidates continues (Rosenberg and Devlin 2012). Following the
recent United States (U.S.) approval of tenofovir/emtricitabine for HIV prevention among
men who have sex with men (MSM) (Food and Drug Administration (FDA) 2012), it is
likely that PrEP will become a promising HIV prevention modality for other high risk
populations including women (Centers for Disease Control and Prevention (CDC) 2011).

Divergent results of recent PrEP trials may partly depend on suboptimal product adherence
(van der Straten et al. 2012). Although PrEP could benefit disesmpowered women who
struggle to negotiate consistent condom use, poor microbicide acceptability of and men’s
authority over its use could adversely affect adherence (Montgomery et al. 2008).
Qualitative research among serodiscordant heterosexual couples in Uganda revealed that
relationship dynamics including trust and stability influence microbicide acceptability and
ultimate adherence (Ware et al. 2012). Unfortunately, little research has investigated
relationship dynamics influencing microbicide acceptability or barriers to adherence among
high risk and marginalised couples (Mantell et a/. 2005), particularly in resource-limited
settings in the Western Hemisphere.

Globally, female sex workers (FSWs) experience 13 times higher risk of HIV acquisition
than other women of reproductive age (Baral ef al. 2012) through unprotected sex with
commercial and non-commercial (intimate) male partners. Condom use has improved in
many commercial sex settings (Foss et a/. 2007), yet drug abuse and related financial need
often compromise FSWSs’ ability to negotiate safe sex with clients (Cusick 2006), and FSWs
rarely use condoms with their intimate male partners (Deering et a/. 2011, Ulibarri et al.
2012) due to emotional connectedness and lower perceived risk (Jackson et al. 2009). FSWs
would likely benefit from microbicides that effectively protect them within commercial and
intimate relationships, but research on social influences over microbicide acceptability, and
ultimate product adherence within high risk FSWs’ intimate relationships remains
insufficient (Deering, et al. 2011).

Sex work is socially tolerated in the Mexico-U.S. border cities of Tijuana, Baja California,
and Ciudad Juéarez, Chihuahua, where FSWs’ HIV prevalence has risen from less than 2% in
2004 to nearly 6% in 2006 (Patterson ef al. 2008). A recent study among FSWs who inject
drugs (FSW-IDUs) found that interest in using female condoms was associated with history
of physical and sexual abuse, suggesting a need for female-initiated HIV prevention
technologies in the region (Stockman et a/. 2012). Since nearly half of FSWs in these cities
have intimate male partners with whom they are twice as likely to have unprotected sex
compared to clients (Ulibarri, et al. 2012), the overall objective of our study was to assess
microbicide acceptability within this understudied population of heterosexual couples.

We drew from the Theory of Gender and Power (Connell 1987), which helps conceptualise
how gendered social norms reinforce power dynamics within heterosexual relationships and
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promote men’s control over health-related behaviours (Wingood and DiClemente 2000). In
line with this framework, we used qualitative methods to explore relationship dynamics
surrounding microbicide acceptability. We also used quantitative methods to identify factors
associated with reduced microbicide acceptability (e.g., perceived anger regarding
microbicides). Based on our qualitative findings, theoretical framework, and the literature on
microbicide acceptability among couples, we hypothesised that high trust and recent conflict
within relationships would be associated with perceived male anger regarding microbicides
in the quantitative phase of our study.

Study design and population

We drew from Proyecto Parejas [Couples Project], a prospective, mixed methods study of
the social epidemiology of HIV/STIs within 214 FSWSs’ intimate relationships in Tijuana
and Ciudad Juérez. As previously described (Syvertsen et a/. 2012), from 2010-2011, we
recruited women first and assessed their eligibility: =18 years of age; in a non-commercial
(intimate) relationship for =6 months; reporting recent sex with that intimate partner and
exchanging sex with clients (past-month); ever using heroin, cocaine, crack, or
methamphetamine; not planning to move away or break up with partners; and not fearing
severe intimate partner violence (IPV) resulting from potential participation. Eligible FSWs
(71% of women screened) brought their partners to study offices to assess men’s eligibility
(=18 years of age) and complete relationship verification screeners (Syvertsen, et al. 2012).
Enrolled couples (90% of couples screened) provided written informed consent for
qualitative and quantitative interviews and HIV/STI testing at baseline and every 6 months
for 2 years. This study draws from quantitative and qualitative follow-up visits of Proyecto
Parejas, as described below. Institutional review boards of the University of California, San
Diego, the Hospital General and El Colegio de la Frontera Norte in Tijuana, and the
Universidad Auténoma de Ciudad Juérez approved all study protocols.

Methodological framework

Our complementary mixed methods design utilised the prospective nature of Proyecto
Parejas and followed an iterative process throughout multiple, integrated phases of data
collection and analysis (Creswell and Plano Clark 2007). While quantitative and qualitative
interviews were conducted during the first year of the study, preliminary quantitative
descriptive statistics on microbicide interest, acceptability, and perceived self-efficacy,
which were generally positive, identified an unexpected concern regarding male partners’
anger about microbicides. This prompted additional qualitative inquiry during follow-up
visits to explore relationship dynamics possibly influencing this barrier to acceptability.
Emergent qualitative themes guided hypothesis development and variable selection for
quantitative analyses identifying factors independently associated with this anger concern.

Quantitative data collection

From 2010-2011, 214 couples completed individual interviewer-administered baseline
questionnaires programmed into laptop computers. Individual socio-demographics and
personal factors included age, educational attainment, income and self-esteem (Rosenberg
1965). Drug and sexual behaviours included lifetime and recent (past 6 months)
consumption and injection of illicit drugs, sex work (among women), concurrent sexual
partnerships (UNAIDS 2010a), and condom use with various partners. Based on our
theoretical framework (Connell 1987), intimate relationship measures included relationship
duration, trust (Sherman and Latkin 2001), relationship satisfaction (Johnson et a/. 2006),
sexual satisfaction, and four types of conflict: psychological aggression, physical assault,
injury, and sexual assault (Straus and Douglas 2004).
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From 2011-2012, 185 complete couples (i.e., not broken up or lost to follow-up) completed
follow-up questionnaires at 6-month study visits that assessed changes in behaviours and
relationships and microbicide interest, acceptability, and perceived self-efficacy. Based on
preliminary descriptive statistics and qualitative interviews (described below), our
dependent variable was measured using the true/false item, “Your steady male partner [you]
would get angry if he [you] found out that you [your steady female partner] were using a
vaginal gel to prevent HIV.’

Qualitative data collection and analysis

In 2010, we purposively selected couples from the cohort for maximum variation (Johnson
1990) in age, relationship duration, drug abuse and male employment. Trained interviewers
engaged participants in semi-structured baseline individual and joint (couple) interviews
exploring relationship dynamics surrounding HIV/STI risk. For this study, we re-
interviewed a subsample of 28 qualitative couples at 12-month follow-up visits in 2011 to
assess relationship dynamics relating to microbicide acceptability within and outside of their
intimate relationships, including perceived comfort discussing and using microbicides
together, potential concerns regarding microbicides, and appropriate contexts for
microbicide use.

Qualitative interviews were digitally recorded and transcribed. We kept all data in the source
language (Spanish, English, bilingual) throughout analyses to maximise accuracy and
evaluate connotations (Lopez et al. 2008). We employed a primarily deductive coding
strategy to follow-up data because themes were determined a priori (Patton 2002). We
carefully reviewed all individual and couple transcripts for microbicide content, recorded
detailed memos about interesting, important, and unique findings, identified broader
crosscutting themes (e.g., interest in and perceived appropriateness of microbicides within
different relationship contexts), and compared data relating to these themes within
individual and couple interviews for inconsistencies. We organised data according to these
themes and selected illustrative examples that were translated into English as necessary.

Quantitative data analysis

Results

Qualitative findings guided the selection of measures and hypothesis development for our
quantitative assessment of concern about male partners’ anger regarding microbicides. Our
binary dependent variable was concern that male partners would become angry. We
calculated means and frequencies for key variables stratified by this anger concern (i.e., to
compare participants with and without the anger concern). We used bivariate probit
regression to examine associations between each key variable and the anger concern (i.e., bi-
variable analyses). We individually entered variables that were relevant to our theoretical
framework or qualitative findings and/or attained statistical significance (p<.20) in bi-
variable analyses into multivariable models while comparing the fit of nested models,
assessing multicollinearity, and controlling for potential confounders (e.g., city, age). We
calculated marginal effects to interpret coefficients as probabilities of anger concern.

Preliminary quantitative findings

Sample characteristics—Among 185 FSWs and their 185 intimate male partners
(n=370 individuals; Tijuana: n=158; Juarez: n=212), median age was 36 years (interquartile
range [IQR]: 30-42) and 65% of participants had monthly income under USD $200 (Table
1). Median relationship duration was 3 years (IQR: 2-6), trust between study partners was
high (median 8 out of 10 points; IQR: 8-10), and most couples were satisfied with their
relationships (median 15 out of 20 points; IQR: 13-15). However, conflict was relatively
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common, with couples reporting past-year psychological aggression (75% of couples),
physical assault (45%), injury (23%), and sexual coercion (15%). Unprotected sex within
steady relationships was routine (median 100% of past-month vaginal sex acts with study
partners were unprotected; IQR: 80-100%). Recent drug abuse was common: participants
used heroin (58% of participants), methamphetamine (26%), crack and (11%) cocaine (8%),
and injected drugs (58%) in the past 6 months.

Microbicide acceptability—Most participants were highly interested in microbicides
(89%) and felt that they could discuss microbicides with their intimate partners (85%).
However, 16% of participants were concerned that male partners would become angry about
microbicides (21% of women thought their male partners would become angry if they used
microbicides; 12% of men reported that they themselves would become angry).
Concordance between partners’ anger concern within couples was limited: both women and
men reported the anger concern in only 6 couples (3%; Table 2). These preliminary statistics
prompted additional qualitative inquiry into relationship dynamics surrounding microbicide
acceptability. [Table 2 near here]

Qualitative findings

Among 28 couples completing qualitative interviews (n=56 individuals; 14 Tijuana couples,
14 Juérez couples), demographics, risk behaviour profiles, and microbicide-related concerns
mirrored those of the cohort, and 10 participants (18%) were concerned that male partners
would become angry about microbicides.

In their individual interviews, FSWs were enthusiastic about microbicides for sex work
contexts, in which condom negotiation was not always feasible: “When clients don’t want to
use condoms, | try to convince them, but | can’t force them’ (Tijuana FSW-IDU, age 44,
individual interview). Microbicides could provide women with ‘back-up’ protection to
condoms because ‘accidents happen’ especially ‘for a person who has sex as often as us’.
Although several FSWs would want to keep their microbicide use discreet while at work,
most were unconcerned about disclosing microbicide use to clients and explained that, most
importantly, microbicides would empower them to have more control over their health
during sex work:

It would be super perfect because it would be like extra protection that I’d be
responsible for...1’d be in charge of myself, of my body, of my health, and |
wouldn’t have to put my life in someone else’s hands. (Tijuana FSW-IDU, age 29,
individual interview)

Most male partners also expressed high levels of interest in and support for their FSW-
partners’ use of microbicides in sex work contexts, explaining that microbicides would help
protect their intimate relationship from this outside risk (sex work). Several men also echoed
women’s view of microbicides as a “back-up’ to condoms, which they rarely used within
their intimate relationships: ‘It would be good for both of us. It would be an extra point of
protection, right? If an accident happens, it would reinforce our protection and be easier and
more convenient for everyone than condoms’ (Tijuana male IDU, age 33, couple interview).
Support for microbicides was particularly strong among men who perceived heightened HIV
risk in their lives due to their drug use, sex work, and the local risk environment more
generally:

I would support her decision [to use microbicides] because, these days, you never
know who is sick, and with the syringes, you never know... (Juarez male IDU, age
36, individual interview)
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I think that [Tijuana], and other cities [with] a lot of prostitution, [is] where there
should be [microbicides]. If there was a gel for men, | would use it, too! (Tijuana
male IDU, age 29, individual interview)

When asked about their intimate relationships in individual and couple interviews, most
participants reported that they would be able to discuss microbicides openly, citing the
importance of health-related communication as well as trust, support, and love. Two men
also explained that microbicides could be viewed as another way to demonstrate affection
and concern for partners’ health: ‘Everything that is good for her health, | agree with,
because we have a mutual support, trust, and that is how you can show the love that you
have for someone’ (Juarez male IDU, age 53, individual interview). However, in several
women’s individual interviews, concerns were raised about explaining microbicides to
intimate partners. Women who were less confident about discussing microbicides explained
that they would emphasise that microbicides were ‘just for work’ (sex work). Interestingly,
partners’ responses within couples did not always converge on this point, as some of these
women’s male partners were actually highly enthusiastic about microbicides regardless of
the relationship context in which they would be used.

Two couples in our qualitative sample reported specific concerns of microbicides implying
mistrust or infidelity within their intimate relationships:

Male partner: She trusts me, and I’m not sick. It’s obvious that I don’t have it
[HIV], and she doesn’t have it either, so where would we get it? It would be like
she’s saying she doesn’t trust me and thinks I’m sick.

Female partner: Yeah, or vice versa, that I’m the one who’s sick. (Tijuana IDU
couple, ages 30 and 31, couple’s interview)

Two men also explained in their individual interviews that because they expected their
steady female partners to always use condoms with clients, introducing microbicides into
their intimate relationships would imply that women were being dishonest:

Well, I’d be a little bit uncomfortable because she tells me that she takes care of
herself [se cuida; uses condoms] and that she always has. But I’ve heard that people
sometimes offer more money for sex without condoms. So if she tells me, “Hey,
let’s use this gel,” well, I’m going to trust her a little bit less and it will make me
think something...because supposedly she’s taking care of herself. So why should
we use it when it is for people who don’t use condoms? (Juarez male IDU, age 29,
individual interview)

Although no participants explicitly stated that microbicides would make male partners angry
or violent, several men expressed reluctance to discuss microbicides in individual or couple
interviews, explaining that it would only be appropriate for sex work and not within their
intimate relationships because, similar to condoms, microbicides would make them feel like
‘just another client’. Using these findings and our theoretical framework as a guide, we
returned to the quantitative data to identify factors associated with concern about male
partners’ anger regarding microbicides as a potential relationship barrier to adherence.

Final quantitative model

Factors associated with concern regarding male partners’ anger—In bi-variable
analyses, concern about male partners’ anger was more common in Tijuana than Ciudad
Juarez, among participants with lower self-esteem, and among couples with past-year
conflict causing physical injury (Table 1). Concern about anger was less common among
individuals who were sexually satisfied with their intimate relationship. Men having any
outside sex partners (past 6 months), FSWs having steady concurrent partners including
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regular clients (past year), and methamphetamine users were more likely to be concerned
about men’s anger.

In our final multivariable model controlling for city, age, income, and relationship duration,
self-esteem and past-year conflict causing physical injury were independently associated
with the anger concern (Table 3). While women with higher self-esteem were less likely to
be concerned about male partners’ anger (4% decrease in the probability of concern per
point increase in self-esteem), men with higher self-esteem were more likely to report that
they would become angry (3% increase in the probability of anger per point increase in self-
esteem). Men in relationships with any past-year conflict causing physical injury were 9%
more likely to report that they would become angry about microbicides.

Discussion

In our study of FSWs and their intimate male partners in two Mexico-U.S. border cities,
microbicide interest and acceptability were high, and most participants did not perceive any
major barriers to microbicide adherence. However, in nearly one in six couples, at least one
partner was concerned that male partners would become angry about microbicide use. In
qualitative interviews, participants described microbicides as being appropriate for women’s
sex work rather than for their intimate relationships, in which most were not using condoms
and did not perceive heightened HIV risk. Some couples explained that microbicides could
imply mistrust, suspicion of infidelity, or lack of appropriate precaution during women’s sex
work if introduced into their intimate relationships, all of which could threaten relationship
stability and the bonds between intimate partners. Although our qualitative and quantitative
findings did not converge, we believe that the multiple, different epistemological
underpinnings and measurement strategies inherent in our mixed methods design are an
important strength of our study (Creswell and Plano Clark 2007), which yielded findings
with the potential to inform future microbicide research and interventions among highly
understudied populations.

Based on our qualitative findings that trust and other relationship dynamics can adversely
influence microbicide acceptability, we returned to our quantitative data to identify
correlates of one specific, important barrier to microbicide acceptability: perceived male
partner anger regarding microbicides. Although we did not find trust to be associated with
perceived anger in our quantitative models, as originally hypothesised, we identified two
other factors (self-esteem and violent conflict) that may reflect the gendered social norms
and power dynamics within heterosexual relationships that are emphasised within our
theoretical framework (Connell 1987). We believe that these complementary qualitative and
quantitative findings underscore the unique contribution of mixed methods approaches in
assessing microbicide acceptability. While qualitative interviews allowed participants to
explain how microbicides could imply mistrust/infidelity, our three quantitative findings
highlighted the importance of personal factors and interpersonal conflict within relationships
in influencing perceptions of male partners’ anger.

First, we found that women with higher self-esteem were less likely to worry about male
partners’ anger, perhaps reflecting greater agency in health-related decisions and supporting
our theoretical framework (Wingood and DiClemente 1998). In support of this
interpretation, in their qualitative interviews, several women described how microbicides
could be empowering within sex work contexts, revealing a confidence in adopting HIV
prevention technologies that could be leveraged by PrEP interventions. At the same time,
women with lower self-esteem may have been more likely to be concerned about men’s
anger if they have experienced IPV, while women with higher self-esteem were less likely to
acknowledge existing conflict. Either way, caution will be required to avoid inciting
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increased conflict within their intimate relationships while promoting microbicides,
particularly in programmes seeking to increase women’s agency. Interventions could
involve separate, individual training modules followed by counselling tailored to specific
couples’ profiles (Burton et al. 2010, El-Bassel et al. 2010). Additional research is also
needed to assess FSWSs’ self-esteem, agency in making health-related decisions, and
empowerment in different relationship contexts.

Second, we found that men with lower self-esteem were more likely to anticipate being
angry if their female partners used microbicides. The Theory of Gender and Power posits
that men traditionally enjoy greater control over economic and related resources within
heterosexual relationships (Connell 1987), yet many men in our sample struggled with
unemployment while their FSW partners earned higher incomes. This reversal of traditional
gender roles may lead some men to perceive reduced control over financial and health
decisions, making them frustrated, emasculated or angry. Complementary to this
interpretation, men with higher self-esteem may be more confident in trusting their FSW-
partners and less likely to become jealous or angry regarding microbicides. This finding
suggests that PrEP interventions should involve men in in positive ways. ‘Male
involvement’ in HIV prevention has been criticised for encouraging men to support
women’s health decisions without enhancing men’s own agency in promoting healthy
relationships (Higgins ef a/. 2010). Role-playing exercises within couple-based HIV
prevention programmes are one promising way to engage and empower male partners to
become more positively and actively involved in their partners’ health (Montgomery et al.
2011).

Third, we found that past-year conflict that caused physical injury was positively associated
with men’s anger concern, consistent with our hypothesis that conflict could negatively
affect microbicide acceptability. Men with a propensity for violent conflict may anticipate
that microbicides would make them angry, especially if they believe that microbicides
would imply infidelity or mistrust, as described in their qualitative interviews and found in
condom research (Wingood and DiClemente 1998). However, this association did not persist
for women in our final quantitative model, suggesting that men, who are more likely to
perpetrate severe, injury-causing IPV, may be more likely to acknowledge this violence or
anticipated triggers in a survey. Women, on the other hand, may be less willing to
acknowledge their intimate partners’ violent behaviours in a quantitative survey context in
which little rapport has been established (Creswell and Plano Clark 2007). Taken together
with the high discordance between partners’ anger concern within couples (Table 2), and the
discrepancies between men’s and women’s perceptions described in qualitative interviews,
these findings imply that some participants may have low awareness of their intimate
partner’s health-related beliefs and/or poor communication within their intimate
relationships. Although additional research is needed on the types/severity of and triggers
for IPV within these couples, interventions promoting microbicides must exercise great
caution to avoid provoking men in relationships with a known history of conflict and/or poor
communication between partners regarding anger and other emotions. Rather than directly
promoting microbicides to such couples, anger management, conflict resolution, and other
services may be needed for women first.

Since the majority of microbicide acceptability research has focused on products’ physical
characteristics (Mantell ez a/. 2005) and perceived safety and efficacy (Bentley ef a/. 2004),
our study contributes an enhanced understanding of relationship dynamics that could
adversely affect microbicide acceptability and ultimate adherence among high risk couples.
We found that microbicides could imply mistrust or make some male partners angry,
suggesting that couple-based PrEP interventions should consider reframing microbicides to
shift the focus away from ‘risk’ while emphasising other, relationship-oriented advantages
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of PrEP such as demonstrating care and concern for partners’ wellbeing (El-Bassel et a/.
2011). By validating positive relationship dynamics (e.g., commitment, trust, and love), HIV
prevention interventions can empower couples to discuss and enact protective behaviours
together (Bluthenthal and Fehringer 2011). Although anger and potential conflict resulting
from microbicides are real concerns that urgently require additional research, our findings
suggest that positive relationship dynamics could be leveraged to introduce microbicides in
a ‘safe space’ involving counsellors trained in conflict resolution (El-Bassel ef a/. 2001).

Our study had several limitations. First, our unique sample is unlikely to represent other
high risk couples globally. Although initial exclusion of couples experiencing severe IPV,
attrition, and censoring of couples who broke up may have biased our sample toward more
stable, lower risk couples, we believe that this approach was justified on ethical grounds and
the paucity of data on FSW-intimate partner dyads. Second, we relied on self-report of
sensitive health beliefs, behaviours, and relationship dynamics, possibly causing
underreporting and social desirability bias. Third, we focused on male partners’ anger
regarding microbicides, which represents only one specific barrier to microbicide
acceptability and ultimate adherence. Nevertheless, we believe that PrEP interventions
should recognis and understand this concern among high risk couples. Finally, our study
focused on the relationship level of analysis; additional research is needed on how poverty,
social marginalisation, and other structural factors shape the acceptability of new health
technologies in this population.

Conclusions

Although interest in and acceptability of microbicides was generally high among FSWs and
their intimate male partners, some couples were concerned that microbicides could imply
mistrust and cause anger within their relationships. Interventions promoting female-initiated
methods of PrEP must recognise the centrality of intimate relationship dynamics and
reframe PrEP to shift the focus away from risk toward more positive relationship qualities.
Although some individuals may require enhanced counselling or additional IPV services
first, couple-based interventions should carefully but actively involve male partners through
training in risk communication within safe spaces. Ultimately, the efficacy of any female-
initiated PrEP modality must recognise how complex negative and positive relationship
dynamics interact with broader, gendered social norms to influence adherence.

Acknowledgments

This study was supported with funds from the National Institutes of Health grants ROLDA027772, R36DA032376,
K01DA031593, KO1DA026307, T32DA023356, and L60MDO003701. The authors thank the faculty and staff of the
UCSD Division of Global Public Health, the field staff and participants who made this research possible, and
Daniel O. Hernandez (UCSD) and Maria Luisa Rolén Noriega (Universidad Autondma de Baja California).

References

Abdool Karim Q, Abdool Karim SS, Frohlich JA, Grobler AC, Baxter C, Mansoor LE, Taylor D.
Effectiveness and safety of tenofovir gel, an antiretroviral microbicide, for the prevention of HIV
infection in women. Science. 2010; 329 (5996):1168-1174. [PubMed: 20643915]

Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, Celum C. Antiretroviral
prophylaxis for HIV prevention in heterosexual men and women. New England Journal of
Medicine. 2012; 367 (5):399-410. [PubMed: 22784037]

Baral S, Beyrer C, Muessig K, Poteat T, Wirtz AL, Decker MR, Kerrigan D. Burden of HIVV among
female sex workers in low-income and middle-income countries: a systematic review and meta-
analysis. Lancet Infectious Disease. 2012; 12 (7):538-549.

Glob Public Health. Author manuscript; available in PMC 2014 May 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Robertson et al.

Page 10

Bentley ME, Fullem AM, Tolley EE, Kelly CW, Jogelkar N, Srirak N, Celentano DD. Acceptability of
a microbicide among women and their partners in a 4-country phase I trial. American Journal of
Public Health. 2004; 94 (7):1159-1164. [PubMed: 15226137]

Bluthenthal RN, Fehringer JA. Commentary on Li et al. (2011): a call for comprehensive approaches
to sex-related human immunodeficiency virus risk among drug users. Addiction. 2011; 106 (10):
1788-1789.

Burton J, Darbes LA, Operario D. Couples-focused behavioral interventions for prevention of HIV:
systematic review of the state of evidence. AIDS and Behavior. 2010; 14 (1):1-10. [PubMed:
18843530]

Centers for Disease Control and Prevention (CDC). [Accessed 21 December 2012] Fact sheet: pre-
exposure prophylaxis (PrEP) for HIV prevention: promoting safe and effective use in the United
States. 2011. [online]. Available at: http://www.cdc.gov/hiv/prep/

Connell, R. Gender and power: society, the person, and sexual politics. Palo Alto, CA: Stanford
University Press; 1987.

Creswell, JW.; Plano Clark, VL. Designing and conducting mixed methods research. Thousand Oaks,
CA: SAGE Publications; 2007.

Cusick L. Widening the harm reduction agenda: from drug use to sex work. International Journal of

Drug Policy. 2006; 17 (1):3-11.

Deering KN, Bhattacharjee P, Bradley J, Moses SS, Shannon K, Shaw SY, Alary M. Condom use
within non-commercial partnerships of female sex workers in southern India. BMC Public Health.
2011; 11 (Suppl 6):S11. [PubMed: 22376171]

El-Bassel N, Gilbert L, Witte S, Wu E, Hunt T, Remien RH. Couple-based HIV prevention in the
United States: advantages, gaps, and future directions. Journal of Acquired Immune Deficiency
Syndrome. 2010; 55 (Suppl 2):S98-S101.

El-Bassel N, Gilbert L, Wu E, Witte SS, Chang M, Hill J, Remien RH. Couple-based HIV prevention
for low-income drug users from New York City: a randomized controlled trial to reduce dual risks.
Journal of Acquired Immune Deficiency Syndrome. 2011; 58 (2):198-206.

El-Bassel N, Witte SS, Gilbert L, Sormanti M, Moreno C, Pereira L, Steinglass P. HIV prevention for
intimate couples: a relationship-based model. Families, Systems, & Health. 2001; 19 (4):379-395.

Food and Drug Administration (FDA). [Accessed 21 December 2012] FDA advisory committee
meeting: Truvada for pre-exposure prophylaxis (PrEP). 2012 May 10. [online]. Available from:
http://www.fda.gov

Foss AM, Hossain M, Vickerman PT, Watts CH. A systematic review of published evidence on
intervention impact on condom use in sub-Saharan Africa and Asia. Sexuallt Transmitted
Infections. 2007; 83 (7):510-516.

Higgins JA, Hoffman S, Dworkin SL. Rethinking gender, heterosexual men, and women’s
vulnerability to HIV/AIDS. American Journal of Public Health. 2010; 100 (3):435-445. [PubMed:
20075321]

Jackson LA, Augusta-Scott T, Burwash-Brennan M, Karabanow J, Robertson K, Sowinski B. Intimate
relationships and women involved in the sex trade: perceptions and experiences of inclusion and
exclusion. Health (London). 2009; 13 (1):25-46. [PubMed: 19103714]

Johnson HA, Zabriskie RB, Hill B. The contribution of couple leisure involvement, leisure time, and
leisure satisfaction to marital satisfaction. Marriage & Family Review. 2006; 40 (1):69-91.

Johnson, JC. Selecting ethnographic informants. Newbury Park, CA: Sage Publications; 1990.

Lopez Gl, Figueroa M, Connor SE, Maliski SL. Translation barriers in conducting qualitative research
with Spanish speakers. Qualitative Health Research. 2008; 18 (12):1729-1737. [PubMed:
19008363]

Mantell JE, Myer L, Carballo-Dieguez A, Stein Z, Ramjee G, Morar NS, Harrison PF. Microbicide
acceptability research: current approaches and future directions. Social Science & Medicine. 2005;
60 (2):319-330. [PubMed: 15522488]

Montgomery CM, Lees S, Stadler J, Morar NS, Ssali A, Mwanza B, Pool R. The role of partnership
dynamics in determining the acceptability of condoms and microbicides. AIDS Care. 2008; 20 (6):
733-740. [PubMed: 18576176]

Glob Public Health. Author manuscript; available in PMC 2014 May 01.


http://www.cdc.gov/hiv/prep/
http://www.fda.gov

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Robertson et al.

Page 11

Montgomery E, van der Straten A, Torjesen K. ‘Male involvement’ in women and children’s HIV
prevention: challenges in definition and interpretation. Journal of Acquired Immune Deficiency
Syndrome. 2011; 57(5):e114—e116. author reply e116-2117.

Patterson TL, Semple SJ, Staines H, Lozada R, Orozovich P, Bucardo J, Strathdee SA. Prevalence and
correlates of HIV infection among female sex workers in 2 Mexico-US border cities. Journal of
Infectious Diseases. 2008; 197 (5):728-732. [PubMed: 18260766]

Patton, MQ. Qualitative research and evaluation methods. 3. Thousand Oaks, CA: Sage Publications;
2002.

Rosenberg, M. Society and the adolescent self-image. Princeton, NJ: Princeton University Press; 1965.

Rosenberg ZF, Devlin B. Future strategies in microbicide development. Best Practice & Research
Clinical Obstetrics & Gynaecology. 2012; 26 (4):503-513. [PubMed: 22406260]

Sherman SG, Latkin CA. Intimate relationship characteristics associated with condom use among drug
users and their sex partners: a multilevel analysis. Drug and Alcohol Dependence. 2001; 64 (1):
97-104. [PubMed: 11470345]

Stockman J, Morris M, Martinez G, Lozada R, Patterson T, Ulibarri M, Strathdee S. Prevalence and
correlates of female condom use and interest among injection drug-using female sex workers in
two Mexico-US border cities. AIDS and Behavior. 2012:1-10. [PubMed: 21476006]

Straus MA, Douglas EM. A short form of the Revised Conflict Tactics Scales, and typologies for
severity and mutuality. Violence and Victims. 2004; 19 (5):507-520. [PubMed: 15844722]

Syvertsen JL, Robertson AM, Abramovitz D, Rangel GM, Martinez G, Patterson TL, Strathdee SA.
Study protocol for the recruitment of female sex workers and their non-commercial partners into
couple-based HIV research. BMC Public Health. 2012; 12 (136):1-16. [PubMed: 22214479]

Thigpen MC, Kebaabetswe PM, Paxton LA, Smith DK, Rose CE, Segolodi TM, Brooks JT.
Antiretroviral preexposure prophylaxis for heterosexual HIV transmission in Botswana. New
England Journal of Medicine. 2012; 367 (5):423-434. [PubMed: 22784038]

Ulibarri MD, Strathdee SA, Lozada R, Staines-Orozco H, Abramovitz D, Semple S, Patterson TL.
Condom use among female sex workers and their non-commercial partners: effects of a sexual risk
intervention in two Mexican cities. International Journal of STD and AIDS. 2012; 23 (4):229-234.
[PubMed: 22581944]

UNAIDS. Consensus indicators are needed for concurrency. Lancet. 2010a; 375 (9715):621-622.
[PubMed: 19954832]

UNAIDS. [Accessed 21 December 2012] Global report: UNAIDS report on the global AIDS epidemic
2010. 2010b. [online]. Available from: http://www.unaids.org/documents/

20101123 globalreport_em.pdf

Van Damme L, Corneli A, Ahmed K, Agot K, Lombaard J, Kapiga S, Taylor D. Preexposure
prophylaxis for HIV infection among African women. New England Journal of Medicine. 2012;
367 (5):411-22. [PubMed: 22784040]

van der Straten A, Van Damme L, Haberer JE, Bangsberg DR. Unraveling the divergent results of pre-
exposure prophylaxis trials for HIV prevention. AIDS. 2012; 26 (7):F13-F19. [PubMed:
22333749]

Ware NC, Wyatt MA, Haberer JE, Baeten JM, Kintu A, Psaros C, Bangsberg DR. What’s love got to
do with it? Explaining adherence to oral antiretroviral pre-exposure prophylaxis for HIV-
serodiscordant couples. Journal of Acquired Immune Deficiency Syndrome. 2012; 59 (5):463—
468.

Wingood GM, DiClemente RJ. Gender-related correlates and predictors of consistent condom use
among young adult African-American women: a prospective analysis. International Journal of
STD and AIDS. 1998; 9 (3):139-145. [PubMed: 9530898]

Wingood GM, DiClemente RJ. Application of the theory of gender and power to examine HIV-related
exposures, risk factors, and effective interventions for women. Health Education &Behavior.
2000; 27 (5):539-565. [PubMed: 11009126]

Glob Public Health. Author manuscript; available in PMC 2014 May 01.


http://www.unaids.org/documents/20101123_globalreport_em.pdf
http://www.unaids.org/documents/20101123_globalreport_em.pdf

Page 12

Robertson et al.

) ) (Ajuo spASH ‘yruow 1sed ‘1anau
(o10),,,€90 (80°0) 90'0- (%€8) 9TT (%v8) 66 (%24) LT | /A131e1 "SA) S)UBIIO YIIM SLIOPUOD S3SN SABMB/USHO MSH
) ) (1eak 1sed ‘syual|o Jejnbas
(60°0) 200 (900,510 (%9T) 09 (%v1) 2 (%1¢) 81 Buipnjour) s1auled xas JUSLINOUOD ,Apea)s, Aue peH
) ) ) ) (Ajuo usw
(500),,,£€10 (s00),,,6T0 (9%9€) 99 (9%2€) 25 (9%6v9) T | ‘supuow 9 1sed) siaupred xas apisino Aue pey Jaupted fejA
00, sT0- (£00),, 810~ (%68) 82¢€ (%16) v82 (%52) vv (pauysnes 10u 's) ssured Apeals ynm paysiies Ajfenxas
sInoineyeg enxes
(s00),,, ¥T0 (L0'0) 00 (%€2) 98 (%22) v9 (06L9) 22 pieakised ‘Ainfur Auy
(000), 600 (800) 900 (%S1) 95 (%v1) ev (%22) €1 preakised ‘Uoto1a03 fenxas Ay
(50°0) ¥0'0 (90'0) £0°0 (0%5t) 89T (%%¥b) 8ET (%19) 0€ preakised ‘nesse feaisAyd Auy
(90'0) 50°0 (L0'0) 100 (052) 8.2 (o52) z€2 (0682) 9% preak ised ‘uoissaibbe eatbojoyafsd Auy
(50'0) £0'0 (900), TT°0 (%08) 21T (%82) 88 (%T1¥) ve pPWi0dU! S, S U0 8ouBpUaTaP [eloLeul dfeIN
(200) 100 (100),,, €00~ (sT-€T1) ST (ST-¥T) ST (ST-0T) ST |  (4O1) 9[e9s ut0d-0g Uo Uoneysies diysuoie|as UeIpain
(10°0) T0'0— (z0°0) z0°0- (01-8) 8 (01-8) 8 (01-2) 8 (401) 81e0s Jur0d-QT uo Jaupred 4o N} URIPSIA
(10'0) 000 (10'0) 00°0 9-2)¢ 9-2)¢ AP p (d01) sieak ur uoneinp diysuonejas uelpaN
sJoyped diysuolrepy
(z00) 100 (100),,,500- (T2 v1 (r1-en) v1 (r1-eT) €1 (401) 21095 waaIse-J|as Biaquasoy UeIPSIN
(50°0) 000 (90°0) T0°0 (%59) oz (%659) 102 (%99) 6€ (00z$ asN<) yuow Jad sosed OGZ= BWOdU|
(T0'0) T0°0 (10°0) 00°0 (6-9) 9 (6-9) 9 (6-9) 2 (4O1) sreak ur wuswurene [euoneonps ueipsiy
(00'0) 00°0 (00'0) 00°0 (zv-08) 9€ (zv-08) g€ (v7-62) L€ (o 1O1) sreak ur abe LeIpai
(900),,,L20 (¥00),,, ¥E0 (oY) 85T (o%€€) vOT (626) v (zarene pepnid “sA) euenfiL st ans Apmis
- - (%09) 618 (%081) 87T (%€9) L€ (3rew sn) Japushb ajewad
so1yde Jboweg-0100S
(G8T=U) LBIN (G8T=U) UBWIO\

(%e8 ‘TTE=U) (%LT '6G=U) p Jebue

o_Co.:o pJepueis SNgoJ) 19949 eebue smeuledsew siuledapew

reuib rew :Jebue s, ,ouysed afew noge pauteouod | (900T ‘0LE=U) | BAO 1NOCe Pau Jsouod 10N noge pausouod

"(0L€=U) 0013\ ‘Zasenr pepnio pue

euenli ul asn apio1qosdiw Buipiebal ,1ebue ,sisuiied sfew Jo SUISIUO0I ,Siaulied ajew a1eWUI PUB ,SI9X)I0M X3S a[eLa) YlIM paleldosse SalsLIalorReyD

NIH-PA Author Manuscript

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Glob Public Health. Author manuscript; available in PMC 2014 May 01.



Page 13

Robertson et al.

10>
KKK

‘500
*

2%

‘0T >d
x

*81dnod uaAIb e ulylIm sasuodsal ,siaupied yloq Jo sbesane peAq

14
"abuel m__tmsgec_u

"3]qeLIeA J0 8BUBYD NUN-T B Y)IM PateIoosse u1aouod Jabue Jo Aljigeqodd ul sBueyd siuasaidal ‘sjapow 11goad sieLieAlq WOy pate|nojes 103449 [eulblepy

q

*SPIDIGOIDIW Pasn Jauned-pnS 41 A1Bue aw02ag pinom Asy) Jey) UIadu0d siaulied afew 'sapIolqoIoIw pasn ays 1 AIBue awo2aq pPINom siaulied ajew ajew iUl Jey) uaouod SMSH,

(50°0) 90°0— (90°0) 90°0- (%%89) €12 (%665) ¥8T (%6Y) 62 sbrup Aue pajoaful
(00),,,9T0 (00),,,¥20 (%92) 6 (%12) 79 (o6¥5) €€ aulwelaydureyisi
(r0),,,507T- (0T°0) 60°0— (0611) O% (062T) L€ (0%9) € N
(80°0) TT0 (01°0) €0°0- (%8) 0g (%8) vz (%0T1) 9 auIed0)
(50°0) 50'0— (90°0) S0°0- (%85) 912 (%609) 98T (%19) 02 ulolsH
(syuow g sed) 8snqy Bniq
(g81=U) LB (g8T=U) ULBWOM _ _
(%e8 ‘TTE=U) (%/T '65=U) x BBUR

q(J04. prepuess 1sngo) 1094
reuib rew :Jebue s, soulsed afew noge pau sBouU0D

(%00T ‘0LE=U) | RAO

p-ebue seuledspew
1NOCe PaU JBoU0d 10N

slulredapew
N0Ce Pau jBouU0)D

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Glob Public Health. Author manuscript; available in PMC 2014 May 01.



Robertson et al. Page 14

Table 2

Concern about male partners’ anger at microbicide use within FSW-intimate partner dyads in Tijuana and
Ciudad Juarez, Mexico (n=185 couples).

FSWs' concern that male partnerswould become angry about
microbicide use

No anger concern Has anger concern
Male partners concern that they would | Noanger concern 132 (71%) 31 (17%)
become angry if FSW-partner used
microbicides Hasanger concern | 16 (9%) 6 (3%)
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Table 3

Page 15

Marginal effects? for factors independently associated with concern about male partners’ anger at microbicides
use within FSW-intimate partner dyads in Tijuana and Ciudad Juarez, Mexico (n=370 individuals; 185

couples).
Concerned about male partner’sanger: marginal effect (robust standard error) @
Variable Women Men
Rosenberg self esteem score (per point increase) | _q .04 ***(0.01) 0.03*(0.01)
Any injury, past year -0.01 (0.05) 0.09 **(0_04)

a . ] - . . . . . . . -
Marginal effects calculated from final bivariate probit model controlling for city, age, income, relationship duration, and other couple-specific
effects; represents change in probability of anger concern associated with a 1-unit change in each independent variable.

*
p<.05,

<01,

HokA

P<.001.
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