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Abstract

Qualitative studies suggest that social relationships play an important role in HIV pre-exposure 

prophylaxis (PrEP) use, but there have been few quantitative assessments of the role of social 

relationships in PrEP uptake or adherence. We examined the association between disclosure of 

study participation or LGBT identity and PrEP use in the 1603 HIV-negative participants enrolled 

in the iPrEx OLE study. We also evaluated the association between LGBT social group 

involvement and PrEP use. Study participation disclosure to parents and LGBT identity disclosure 

to anyone in a participant’s social network were associated with greater PrEP uptake. Study 

participation disclosure to partners was associated with higher probability of having protective 

PrEP drug concentrations compared (risk difference 0.15 95%CI [0.01, 0.30]). For each additional 

type of LGBT organization a participant was involved in, the probability of PrEP uptake and 

having protective drug concentrations increased by 0.04 (95%CI [0.03, 0.06]) and 0.04 (95%CI 

[0.02, 0.07]) respectively. Overall, social context was associated with PrEP use in iPrEx OLE, and 

should be taken into consideration when designing future PrEP implementation programs.
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Introduction

Pre-exposure prophylaxis (PrEP) is effective for preventing HIV infection when taken 

consistently, but its public health impact depends on its uptake and use among those at 

greatest risk of HIV infection. Understanding the important barriers and facilitators of PrEP 

use is essential for designing effective PrEP programs.1,2

In considering the important factors that influence an individual’s decision to use PrEP, we 

adopt the conceptual model developed by Sorensen et al. in which health behaviors are 

affected by the interplay of individual demographic characteristics and social context.3–9 

Though prior studies have mostly focused on the individual-level demographic 

characteristics associated with PrEP use, there has been less attention devoted to exploring 

the role of social relationships in PrEP uptake or adherence.10–15 Qualitative studies suggest 

that social support from close relationships might help PrEP users remember to take their 

dose and may also mitigate some of the stigma associated with study-participation or LGBT 

identity.16–19 Social integration –or engagement in social groups or organizations—may 

provide social pressure, motivation, and a sense of community that is thought to promote 

healthy behaviors in general.20 Thus far, however, there have been no quantitative studies 

measuring the impact of social relationships on PrEP uptake or adherence.

Here, we aim to examine the role that social relationships played in PrEP uptake and 

adherence in the iPrEx open-label extension (iPrEx OLE) study.15 In particular, we assess 

whether disclosure of study participation or LGBT identity to various members of a 

participant’s social network predicted PrEP uptake or adherence. We also evaluate the 

association between social integration and PrEP use during iPrEx OLE.

Methods

Study Population

iPrEx OLE enrolled 1603 HIV-negative men who have sex with men and transgender 

women in 11 study sites from 6 countries (Peru, Brazil, the United States, Ecuador, 

Thailand, and South Africa). All participants had previously been enrolled in one of three 

PrEP randomized controlled trials (iPrEx21, ATN08222, US Safety Study23). Enrollment 

occurred between June 2011 and July 2012, and participants were followed for up to 72 

weeks. Participants could elect to begin taking PrEP at any time within the first 48 weeks of 

follow-up.15 When the study was conducted, PrEP was not yet readily available outside of 

the study setting, and those who decided not to take PrEP as part of iPrEx OLE were 

unlikely to have received it elsewhere.

Disclosure of study participation and LGBT identity

All participants were asked whether they disclosed their study participation or LGBT 

identity to parents, partners, friends, relatives, or other acquaintances on an interviewer-

administered questionnaire. Those participants who had previously enrolled in the iPrEx trial 

(N=1450) answered the questionnaire at the unblinding visit of the randomized study, and 
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those participants who had previously enrolled in ATN 082 (N=46) or US Safety Study 

(N=104) answered the questionnaire at the enrollment visit of iPrEx OLE.

For each type of disclosure (study participation and LGBT identity), participants were asked 

if they had told “all”, “most”, “one or a few”, or “none” of each relationship type. Because 

participants did not report the number of individuals that fall into each relationship category, 

we coded disclosure as a binary indicator variable for each relationship type where 

disclosure is considered to have occurred if the participant reported having told at least one 

person in a given category. For the secondary dose-response analyses, we created an average 

disclosure score by relationship type by taking the mean of all items in each relationship 

category.

Social integration

Participants were also asked about their involvement in 6 different categories of LGBT 

social groups or websites during a computer assisted structured interview (CASI) 

questionnaire at the enrollment visit of iPrEx OLE. The total number of categories reported 

was used to rate each participant on a scale of 0 to 6 to quantify the extent of social 

integration.

The text of the questionnaires is provided in Appendix 1.

PrEP uptake and adherence

The primary outcomes were decision to take PrEP by week 48 and longitudinal adherence to 

PrEP during follow-up.

Adherence was quantified by measuring concentrations of tenofovir diphosphate (TVF-DP) 

in dried blood spots (DBS) collected in a nested case-cohort sample of the overall study 

population that had elected to take PrEP (N=349).24 The drug concentration cohort included 

all participants who became HIV infected during study follow-up and a site-stratified 

random sample of participants who elected to take PrEP during iPrEx OLE.15 In this sample, 

drug concentrations were measured at all study visits after initiating PrEP (weeks 4, 8, 12, 

and every 12 weeks thereafter), and were categorized according to dosing to reflect the 

estimated number of pills taken per week. For these analyses, we use an indicator of having 

TFV-DP concentrations of at least 700 fmol per punch as our primary outcome. This 

concentration is commensurate with taking at least 4 pills/week, and is sufficient for 

maximum PrEP efficacy.25

Baseline Confounders

We expected that the effects of social relationships on PrEP uptake and adherence were 

confounded by other important baseline characteristics. Age and education likely affected 

the extent of one’s social integration and were also associated with both PrEP initiation and 

adherence in iPrEx OLE.15 Additionally, the iPrEx OLE cohort comprised participants 

across diverse regions of the world, and differences in cultural norms between regions may 

have affected disclosure and social integration. For example, in the Andes, children often 

live with their parents or other family members well into adulthood, whereas in the United 
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States this is generally less common. There was wide variation in PrEP uptake and 

adherence across the study sites of iPrEx OLE, and thus these regional differences may have 

confounded any association between our measures of social relationships and PrEP use. 

Finally, the experiences of trans women compared to men who have sex with men are 

distinct and may affect both social support and social integration. Prior studies have found 

that trans women in iPrEx and iPrEx OLE were also less likely to use PrEP consistently.26

Statistical Methods

We assessed the association between PrEP uptake and disclosure separately by study 

participation and LGBT identity and by each relationship type through logistic regressions. 

In each regression, we controlled for geographic region, age, level of education, and gender 

identity, and we used Bonferroni adjusted confidence intervals to account for multiple 

comparisons. Using STATA’s “margins” command, we extracted the marginal probabilities 

of electing to take PrEP from the fitted logistic regression, and estimated the absolute risk 

differences associated with each disclosure category and for each level of social integration.
27–29

The analyses exploring the associations between disclosure and social integration and PrEP 

adherence over time were conducted in the sample of the study population for whom DBS 

data were available (N=349). We used generalized estimating equations with sampling 

weights to reflect the study design, and we calculated robust standard errors to account for 

repeated measures on each individual. We calculated the marginal probability of having drug 

concentrations commensurate with taking at least 4 pills per week for each disclosure 

category and each level of social integration.

Because of the geographically and culturally heterogeneous nature of the iPrEx OLE cohort, 

we hypothesized that the effects of social support and social integration on PrEP initiation or 

use may vary according to geographic region. We similarly hypothesized that the effects of 

social support and social integration may differ between men who have sex with men and 

transgender women. We tested for effect heterogeneity across geographic region and gender 

identity in all models.

As a secondary post-hoc analysis, for any relationship category that was found to be 

associated with either uptake or adherence, we assessed whether there was a dose-response 

between extent of disclosure within the relationship category and PrEP uptake and 

adherence. All analyses were conducted using STATA 13.1.

Results

Table I shows the distribution of disclosure and social integration by region, level of 

education, age, and gender.

Of the 1603 HIV-negative participants who enrolled in iPrEx OLE, 1225 elected to take 

PrEP during study follow-up. After adjusting for region, education, age, and gender, those 

who reported telling their parents about their study participation were more likely to elect to 

take PrEP compared to those who did not disclose their study participation to their parents 
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(0.83 vs. 0.76 respectively; risk difference 0.07 95%CI [0.01, 0.12]). Participants who 

disclosed their LGBT identity to parents, partners, friends or relatives, or other 

acquaintances were also more likely to elect to take PrEP during iPrEx OLE compared to 

those who did not (Table 2).

After controlling for region, education, age, and gender, participants who told their partners 

about their study participation were more likely to have protective levels of drug 

concentrations than those who did not tell their partners about their study participation (0.40 

vs. 0.25 respectively; risk difference 0.15 95%CI [0.01, 0.30]). However, neither disclosure 

of study participation to parents, other relatives, or friends, nor disclosure of LGBT identity 

to any group was associated with having protective drug concentrations (Table II).

Among those relationship categories in which disclosure was associated with PrEP uptake or 

adherence, we found evidence of a dose-response relationship where more disclosure was 

more strongly associated with uptake and adherence (Table II).

Figure 1 shows the association between increased participation in LGBT social groups and 

probability of PrEP uptake (Figure 1a) and PrEP adherence (Figure 1b). Overall, the 

probability of electing to take PrEP and having protective drug concentrations increased by 

0.04 (95%CI [0.03, 0.06]) and 0.04 (95%CI [0.02, 0.07]) respectively for each additional 

reported type of social group participation.

There was no evidence of significant effect heterogeneity in the association between 

disclosure or social integration on PrEP uptake or use across geographic region or gender 

identity for any of the analyses (results not shown).

Discussion

Overall, we find that uptake and adherence to PrEP in iPrEx OLE was associated with 

disclosure of prior study participation and LGBT identity and involvement in LGBT 

organizations. The role of disclosure in PrEP uptake and use varied depending on the type of 

relationship in which the disclosure occurred. Disclosure of study participation to parents 

and disclosure of LGBT identity to anybody in the participant’s social network were 

associated with greater PrEP uptake in iPrEx OLE. Since average PrEP uptake in iPrEx OLE 

was already high (76%),15 the magnitudes of the associations between disclosure and PrEP 

uptake were consistent yet relatively minor. This result echoes prior findings in qualitative 

studies in which potential PrEP users reported that fear of unintentionally disclosing LGBT 

identity or being mistaken for being HIV-positive was a significant barrier for using PrEP.
19,30,31 Here, a possible interpretation is that those who had already disclosed their study 

participation or LGBT identity to members of their social network may have been less 

concerned about others knowing about their PrEP use, and were therefore more likely to 

initiate PrEP.

On the other hand, only disclosure of study participation to partners was associated with 

increased PrEP adherence in iPrEx OLE. Though we cannot directly assess the reason for 

why disclosure of study participation to partners was so strongly associated with higher 

adherence in iPrEx OLE, we suspect partners played an integral role in reminding 
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participants to take their doses as had been reported in the HPTN 067/ADAPT qualitative 

studies.16 The magnitude of this association is striking and is underscored by the additional 

evidence of a dose-response relationship between amount of disclosure and adherence. This 

highlights a potential avenue for developing interventions to promote adherence by 

involving partners in PrEP programs.

Social integration and more frequent interaction with LGBT organizations appeared to 

provide resources that fostered both PrEP uptake and adherence in iPrEx OLE. In addition to 

the sense of community and motivation afforded by greater social integration, we expect that 

LGBT organizations played an important role in dissemination of information regarding 

PrEP’s efficacy. Thus, those participants who were more socially integrated at the time of 

iPrEx OLE enrollment may have been more inclined to elect to take PrEP, and similarly may 

have been more motivated to continue taking PrEP. This is consistent with qualitative 

analyses of other open-label PrEP users and the Mutuality Framework, in which peer-based 

support improves trust and knowledge of PrEP, and can also provide adherence reminders 

and pressure to maintain PrEP use.16

Finally, we found no evidence that associations between disclosure or social integration and 

PrEP uptake or use varied according to geographic region or gender identity. This is notable, 

given the diverse cultural contexts and experiences represented by the participants in iPrEx 

OLE, and suggests that social relationships may be important for PrEP implementation 

across a wide range of settings and populations.

Limitations of this work include the fact that the measurements did not comprehensively 

assess all aspects of social support or social integration; rather these measures examined 

components of each of these constructs at a single time point. Additionally, our 

questionnaire did not measure the number of people disclosed to, and therefore could not 

precisely capture degree of disclosure. As such, the findings presented here cannot fully 

explore the extent to which social support or social integration may affect PrEP uptake and 

use, but rather are a preliminary step in understanding and quantifying the role of social 

relationships in PrEP implementation.

In interpreting these results for future PrEP implementation programs, it is important to 

highlight the fact that iPrEX OLE enrolled participants prior to PrEP’s FDA approval or 

widespread availability. Awareness of PrEP’s efficacy has undoubtedly increased among 

potential users—particularly in the United States and other countries where PrEP has 

received regulatory approval, and these changes may alter the specific roles social 

relationships play in PrEP use. For example, as knowledge about PrEP’s efficacy becomes 

more widespread, it’s possible that the role of LGBT organizations in encouraging PrEP 

uptake may diminish. Similarly, as PrEP use becomes more common, we anticipate that 

many of the concerns surrounding disclosure of PrEP use may diminish in certain 

populations. However, PrEP is still not available in most of the world, and issues 

surrounding awareness and stigma are likely to persist for years to come.

Overall, it is clear that social relationships are important for PrEP uptake and use, and their 

role is likely to persist and evolve as knowledge and uptake increases. Future PrEP 
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implementation programs should be designed with social context in mind, and should 

consider incorporating interventions to improve social support or social integration with 

traditional PrEP programs. In particular, PrEP implementation programs should explore 

programs that involve informing partners about PrEP in order to foster support in dose-

taking reminders. In addition, given the role LGBT organizations played in PrEP uptake and 

adherence in iPrEx OLE, PrEP implementation programs should collaborate with these 

organizations to ensure that they have the necessary information and resources available to 

promote the spread of accurate and useful information about PrEP use.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Social integration and PrEP uptake and adherence
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