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ABSTRACT OF THE DISSERTATION 
 
 

The Impact of Partnership Factors 

on Adherence to HIV Pre-Exposure Prophylaxis 

and Antiretroviral Therapy 

 

by 

 

Zoe Gabriele Baker 

Doctor of Philosophy in Epidemiology 

University of California, Los Angeles, 2018 

Professor Pamina M Gorbach, Chair 

 

Adherence to medications for HIV prevention and treatment is essential to reducing HIV 

transmission risk and improving health outcomes. Adherence to these medications remain 

insufficient in several key populations, however. Understanding how partnership types and 

dynamics may encourage or hinder HIV medication adherence is necessary to improving 

adherence rates among important sub-groups, including young men who have sex with men 

(YMSM), serodiscordant couples, and adolescent girls. 

My first paper identified the partnership and housing factors associated with adherence to 

oral PrEP among YMSM. PrEP adherence was relatively low in the study, declining from 46% at 

baseline to 39% at study conclusion. PrEP adherence was significantly associated with 

increasing age (OR=1.35; 95% CI: 1.14, 1.60), and race (African-Americans vs. other OR=0.37, 

95% CI: 0.21, 0.66). Relationship type, length, and depth, number of partners, and partner’s HIV 
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status were not significantly associated with adherence. PrEP adherence was associated with 

housing insecurity, including ever being kicked out of the home (AOR=0.43; 95% CI: 0.18, 

1.04), and the Housing Insecurity Index (AOR=0.64; 95% CI: 0.44, 0.93). PrEP adherence was 

also associated with privacy, including number of people living in the residence (AOR=0.82; 

95% CI: 0.71, 0.95), sleeping in a private bedroom (AOR=2.10, 95% CI: 1.01, 4.40), and the 

Lack of Privacy Index (AOR=0.82; 95% CI: 0.71, 0.95). YMSM did not modify their PrEP-

taking depending on relationship risk. Housing insecurity and lack of privacy may hinder PrEP 

adherence among YMSM. 

My second paper determined whether HIV viral suppression was associated with 

partnership status and partnership support among HIV-positive individuals and serodiscordant 

couples in Brazil. Viral suppression did not significantly differ between HIV-positive partnered 

(79% virally suppressed) and unpartnered (76% virally suppressed) individuals. Among 

individuals in partnerships, viral load suppression was significantly associated with having 

partners who attended monthly visits (AOR=2.99; 95% CI: 1.00, 8.93); among women in 

partnerships, viral load suppression was significantly associated with having a partner who 

actively reminded them to take ART (AOR=2.67; 95% CI: 1.04, 6.88). Practical measures of 

social support, including attending monthly visits and reminding a partner to take ART, may 

improve viral suppression among HIV-positive individuals in serodiscordant partnerships. 

My third paper assessed the product, relationship, and sex factors that affect acceptability 

of a vaginal ring (VR) for HIV prevention among adolescent girls aged 15 to 17 years. Product 

factors were most frequently mentioned as barriers to VR acceptability. Many participants 

reported concerns about the large size of the VR upon first impression, and some reported pain 

with VR insertion. Several participants reported concerns regarding cleanliness of the VR, 
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particularly during menstruation. Relationship factors rarely appeared to act as barriers to VR 

acceptability; the majority of participants disclosed VR use to their sexual partners, and positive 

reactions from sexual partners regarding the VR were common. Emotional and/or physical 

discomfort surrounding VR use during sex was mentioned occasionally as a potentially barrier to 

VR acceptability. 

Relationship factors appear to be important in several populations for adherence to HIV-

related medications. YMSM in high-risk sexual relationships may not modify PrEP-taking, 

leaving them at risk for HIV acquisition. Among serodiscordant couples, practical measures of 

partnership support may improve ART adherence and promote viral suppression. While 

adolescent girls most often reported that product-related factors inhibited VR acceptability, lack 

of partnership disclosure, negative partner reactions, and discomfort during sex may hinder VR 

acceptability among some girls. 
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Chapter I. Introduction and Background 
 
 

Introduction 

 Globally, 36.7 million people are living with Human Immunodeficiency Virus (HIV), and 

1.8 million become newly infected with the virus each year (1). Various interventions, such as 

condom use (2), sexual monogamy (3), male circumcision (4), screening for and treating 

sexually transmitted infections (STIs) (5), and knowing one’s partner’s HIV status (6), may 

reduce the risk of HIV infection. Additionally, HIV pre-exposure prophylaxis (PrEP) may be 

used by high-risk HIV-negative individuals, and can reduce the risk of HIV infection by up to 

99% (7). For the millions who are living with HIV, antiretroviral therapy (ART) can reduce viral 

load, increase CD4 T-cell count, reduce the risk of opportunistic infections, extend life 

expectancy, and greatly reduce the risk of transmission to HIV-negative partners (8–12). In the 

context of both the prevention and treatment of HIV, medication adherence – to PrEP and ART – 

is of crucial importance. This dissertation examines how relationship types and dynamics, social 

support, and the physical environment can impact PrEP and ART adherence in several diverse 

populations. 

  

PrEP 

PrEP contains antiretroviral drugs (e.g. tenofovir disoproxil fumarate (TDF) and 

emtricitabine (FTC)) in a daily oral pill. When taken every day, PrEP reduces risk of HIV 

acquisition by an estimated 99% (7). While PrEP can greatly reduce the risk of HIV, however, 

the medication only works well when it is taken consistently (7,13–19); when PrEP is taken less 

than four times weekly, antiretroviral levels may be too low to protect against HIV infection 
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(15). Successful adherence to PrEP is thus essential to providing optimal protection against HIV 

among populations at risk. 

Despite its proven efficacy, PrEP adherence rates remain insufficient in several key 

populations. Recently, two PrEP trials conducted among HIV negative women in sub-Saharan 

Africa were halted due to futility as a result of low adherence levels (13,19). In one of the trials, 

Vaginal and Oral Interventions to Control the Epidemic (VOICE), younger women had 

particularly low PrEP adherence rates, and the incidence of HIV acquisition due to poor 

adherence was highest among women under age 25 (13). The first study to pilot PrEP among 

young men who have sex with men (YMSM) also found low levels of PrEP adherence, adding to 

the evidence that adherence to PrEP is low across populations, and particularly among 

adolescents (14,20).  

In order to combat poor PrEP adherence rates, alternative methods of PrEP medication 

delivery, such as a PrEP microbicide in the form of a vaginal ring (VR), are being explored. 

ASPIRE, a phase 3 clinical trial, determined that a self-inserted VR containing dapivirine, a 

nonnucleoside reverse transcriptase inhibitor, may reduce the risk of HIV acquisition among 

women over age 21 (21). Similarly to oral PrEP, adherence to the VR is critical to optimally 

reducing the risk of HIV transmission (21). Findings from ASPIRE indicate that adherence to the 

VR may be inadequate to confer protection against HIV among women ages 18 to 21, and 

potentially among younger adolescent females as well (21). Reasons for non-adherence to the 

VR among adolescents and young women must be assessed in order to provide information 

regarding how HIV-prophylactic products can be made more acceptable to this population. 

 

 



	 3 

ART 

HIV-positive individuals who take ART are expected to achieve undetectable viral load, 

to have significantly lower risk of transmission to HIV-negative sexual partners, and to live 

longer and healthier lives than was possible before the advent of ART (22,23). Among HIV-

serodiscordant couples, ART may be considered treatment as prevention, as the HIV-positive 

partner’s ART-taking reduces the risk of transmitting HIV during sex by an estimated 96% (8,9). 

If ART is not taken regularly, however, it becomes less effective in decreasing HIV viral load, 

increases the risk of HIV transmission, and may also lead to the emergence of ART-resistant 

strains of HIV (23,24). Adherence to ART is considered the single most important predictor of 

survival among individuals living with HIV, and is essential to lowering the risk of transmitting 

the virus to HIV-negative partners during unprotected sex (25). 

While ART may not face as extensive barriers to adherence as medications for 

prevention, such as PrEP, ART adherence may be inadequate in certain populations, including 

serodiscordant couples (26). Studies on ART adherence reveal disparate rates of adherence, 

ranging from 14% to 100%, depending on population (26). ART adherence rates among 

serodiscordant heterosexual couples have not yet been extensively studied. HIV-negative 

individuals in serodiscordant partnerships may thus be inadequately protected against HIV 

infection by their partners’ ART; this is particularly concerning given that PrEP is not yet widely 

available to HIV-negative individuals in most countries.  

 

Risk factors for non-adherence 

 In addition to the heterogeneity of adherence rates depending on the type of medication 

(e.g. PrEP vs. ART), type of medication delivery (e.g. oral pill vs. VR), and age, adherence rates 
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also vary depending on various social, behavioral, and structural factors. While some factors, 

such as alcohol and drug use, have been studied extensively regarding their association with HIV 

medication adherence (27–34), other factors, such as partnership types and dynamics, social 

support, and physical environment settings remain insufficiently examined.  

It is likely that partnership dynamics impact PrEP and ART adherence in various ways, 

leading to increased or decreased adherence depending on partnership type, depth, and level of 

support. Partners may provide social support that encourages medication taking behaviors, 

improving PrEP or ART adherence (34–36). Alternatively, individuals with stable partners may 

be less likely to take PrEP due to low perceived risk of HIV acquisition. Studies on the effect of 

partnership on ART adherence among HIV-positive individuals have thus far yielded 

inconclusive findings (37–40). Similarly, partnership factors may impact adherence to a VR for 

HIV prevention. Girls and women may be persuaded to continue or discontinue using the VR 

depending on whether they feel able to disclose their use of the VR to their partners, and/or 

depending on their partners’ reactions to the VR (21).  

 The physical setting, including housing security and privacy, may also be particularly 

relevant for medication adherence. Individuals experiencing housing insecurity may lack 

physical access to medications, and face many competing needs that may take priority over 

medication-taking, particularly for prophylactic medications such as PrEP (41). Privacy may also 

impact individuals’ ability to adhere to medications; HIV-positive individuals on ART who do 

not wish to disclose their HIV-status may prefer to take ART in privacy. Similarly, individuals 

taking PrEP who do not wish to reveal their perceived sexual risk behaviors may wish to take 

PrEP in privacy (42). Physical setting factors must be assessed to determine whether they impact 
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medication adherence, and if so, how medication adherence may be improved for individuals 

facing housing insecurity and/or lack of privacy. 

 

Conclusion 

The aim of this dissertation is to assess the association between HIV medication 

adherence and relationship factors across three populations using three different types of HIV 

medications: young men who have sex with men (YMSM) taking PrEP in the U.S. (ATN-123); 

individuals in serodiscordant relationships taking ART in Brazil (TRIPAI); and adolescent girls 

using a VR for HIV prevention in the U.S. (MTN-023). The findings of this dissertation can be 

used to determine how PrEP and ART adherence can be improved, ultimately leading to reduced 

HIV incidence and improved HIV treatment outcomes. 
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Chapter II. Study 1: Structural and Partnership Factors Affecting 

Adherence to Pre-Exposure Prophylaxis (PrEP) among Young Men 

who have Sex with Men (YMSM) 

 

2.1 Abstract 

Objective: This study aims to identify the partnership, housing insecurity, and privacy factors 

that are associated with adherence to oral PrEP among YMSM in an open-label PrEP clinical 

trial. 

Design: Longitudinal study among 165 YMSM aged 15 to 23 at 12 urban U.S. sites, involving 

self-reported measures of partnership, housing insecurity, and privacy using audio-computer 

assisted self-interview (ACASI) and the interactive questionnaire system (iQS), and biomarker-

confirmed PrEP adherence.  

Methods: Individuals were considered PrEP-adherent if tenofovir disoproxil fumarate (TDF) 

levels in dried blood spot (DBS) were ³ 700 fentomole/punch. Generalized estimation equations 

were utilized to determine the associations between PrEP adherence and partnership, housing 

insecurity, and privacy. Factor analyses were performed and indices created to assess the 

cumulative effect of relationship risk factors, housing insecurity, and lack of privacy on PrEP 

adherence. 

Results: PrEP adherence was relatively low in the study, declining from 46% at baseline to 39% 

at study conclusion. PrEP adherence was significantly associated with increasing age (OR=1.35; 

95% CI: 1.14, 1.60), and race (African-Americans vs. other races OR=0.37, 95% CI: 0.21, 0.66). 

Relationship type, length, and depth, number of partners, and partner’s HIV status were not 
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significantly associated with PrEP adherence. PrEP adherence was associated with housing 

insecurity factors, including ever being kicked out of the home (AOR=0.43; 95% CI: 0.18, 1.04), 

and the Housing Insecurity Index (AOR=0.64; 95% CI: 0.44, 0.93). PrEP adherence was also 

associated with several privacy factors, including number of people living in the residence 

(AOR=0.82; 95% CI: 0.71, 0.95), sleeping in a private bedroom (AOR=2.10, 95% CI: 1.01, 

4.40), and the Lack of Privacy Index (AOR=0.82; 95% CI: 0.71, 0.95) 

Conclusion: YMSM did not appear to modify their PrEP-taking depending on relationship risk 

factors. Housing insecurity and lack of privacy may act as barriers to PrEP adherence among 

YMSM at risk of HIV infection. In order to improve PrEP adherence and reduce HIV risk in this 

population, housing insecurity and lack of privacy must be addressed. YMSM should also be 

educated regarding sexual risk factors that increase the risk of HIV, and the importance of PrEP 

adherence must be emphasized among those with HIV-positive partners, multiple partners, or in 

partnerships that turnover frequently. 
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2.2 BACKGROUND  

Certain sub-groups in the United States continue to experience high burdens of 

HIV/AIDS, despite stable rates of HIV acquisition in the general U.S. population over the past 

few years (43). Young people, African Americans, and men who have sex with men (MSM) face 

higher rates of HIV than any other age, race, or transmission group (43). Individuals who fall 

into multiple risk groups face increasingly high burdens of HIV/AIDS (43). MSM remain at high 

risk for HIV acquisition in the U.S., with 70% of incident HIV cases in 2016 attributable to 

male-to-male sexual contact (43). Young MSM (YMSM) aged 15 to 24, especially those who are 

African American, face a disproportionately high risk of HIV, and must be a focus of HIV 

prevention efforts. 

 Daily oral Pre-exposure prophylaxis (PrEP) can reduce HIV transmission by 90-100% 

when taken correctly (44). Although prescribed to be taken every day regardless of risk 

behaviors, tenofovir disoproxil fumarate (TDF)/emtricitabine (FTC) drug concentrations, when 

used as PrEP, may reach adequate levels to protect against HIV when taken at least four times a 

week (45). Numerous PrEP trials have indicated, however, that adherence to PrEP is frequently 

insufficient to prevent HIV acquisition in various populations, including YMSM (13,14,19,20). 

Reasons for poor adherence to PrEP among YMSM may include various social, behavioral, and 

structural factors, such as partnership dynamics, housing insecurity, and lack of privacy (27–34). 

The association between PrEP adherence and both the physical environment and partnership 

factors remain insufficiently explored among YMSM.  

Various relationship factors may influence PrEP-taking among YMSM. Steady, long-

term partners may provide social support – including emotional and/or practical support – that 

encourages medication adherence (34–36). Prior research has suggested that increased social 
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support, which may be provided by stable partners, is associated with increased medication 

adherence in general, and in the context of HIV medications specifically (34,38–40). Partner’s 

serostatus, number of partners, and type of partnership, may also influence perceived risk of HIV 

infection. Individuals with HIV-positive partners, casual partners, or multiple partners, may 

perceive a high risk of HIV, and be more likely to practice risk-aversive behaviors, including 

PrEP-taking. Conversely, individuals with steady HIV-negative partners may perceive a low risk 

of HIV, and fail to adhere to PrEP. A low perceived risk of HIV acquisition may, however, be 

misguided; although up to 77% of YMSM report having a single main partner, partnerships 

among YMSM often turnover frequently (46). Sexual relationships with multiple partners is thus 

common over a relatively short time period among YMSM (46).  

Housing insecurity and lack of privacy may also be particularly relevant for PrEP 

adherence. Individuals facing housing insecurity may lack physical access to PrEP, and/or may 

be burdened with survival needs that take priority over PrEP-taking. While yet to be studied 

among PrEP-taking HIV-negative YMSM, previous research has indicated that housing 

insecurity is associated with poor adherence to highly active antiretroviral therapy (HAART) 

among HIV-positive YMSM (47). Structural barriers may be inversely associated with HIV 

medication adherence, as prior research has also indicated that as the number of structural 

barriers increase, the probability of HAART adherence decreases (47). Additionally, individuals 

who lack a private space in which to take PrEP may face greater difficulties adhering to the 

medication (42). As PrEP is distinctive in color and may be recognized by others, and because 

PrEP is predominantly taken by MSM in the U.S., PrEP-taking may inadvertently reveal an 

individual’s sexual orientation and/or perceived sexual risk behaviors. Some MSM in prior PrEP 

studies reported that carrying PrEP attracted unwanted attention from others (42). 
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 To gain further insight into the reasons for PrEP (non-)adherence, the Person 

Environment Theoretical Framework (PETF) was adapted to incorporate physical setting and 

social climate factors as possible predictors of PrEP-taking among YMSM (Figure 2.1). The 

PETF has been used previously to study HIV risk behaviors among MSM (48). This study aims 

to identify the partnership, housing insecurity, and privacy factors that that may act as facilitators 

or barriers to PrEP adherence among YMSM. 

 

2.3 METHODS 

Data Source 

The National Institute of Child Health and Human Development (NICHD)-funded 

Adolescent Medicine Trials Network (ATN) conducted open-label clinical trials of daily oral 

PrEP safety and efficacy among YMSM in 16 urban sites in the U.S. (ATN-110 and ATN-113). 

Participants at 12 of the 16 sites (Baltimore, Boston, Chicago, Denver, Detroit, Houston, Los 

Angeles, Memphis, Miami, New Orleans, Philadelphia, and Tampa) were offered enrollment in a 

sub-study, entitled “Structural and Partnership Factors Affecting Adherence to PrEP among 

YMSM” (ATN-123), which used an Interactive Questionnaire System (iQS) to collect 

information on housing insecurity, privacy, and partnership depth via a Partnership Assessment 

Scale (PAS) (Appendix 2.1). On or prior to their ATN-110/ATN-113 week 24 visit, HIV-1-

negative YMSM ages 15 to 23 years taking oral PrEP were offered participation in ATN-123. 

All enrollees were given the option of taking the iQS at the study site, or on a personal mobile 

device or computer. All participants were compensated $10-$45 for completing each iQS – 

compensation amount was determined by each site according to its research standards. 
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Participants also completed in-depth self-interviews at study visits via ACASI as part of the 

standard protocol for ATN-110/ATN-113.  

The iQS and ACASI self-interviews were completed at two time points – time point one 

(T1) corresponded to ATN-123 baseline; time point two (T2) occurred 24 weeks after T1, and 

marked the conclusion of ATN-123. Participants had been PrEP-experienced for 24 weeks at T1, 

due to their enrollment in ATN-110/ATN-113. At each time point, participants gave dried blood 

spot (DBS) samples to test for PrEP drug levels.  

Written informed consent was obtained from all participants prior to any study activities. 

The study protocol was reviewed and approved by the Institutional Review Boards (IRBs) at 

each study site and the University of California, Los Angeles IRB. 

Variables of Interest 

“Adequate” PrEP adherence was defined as DBS TDF levels of 700 fentomole/punch or 

greater, a cut-point that has been previously verified as being adequate to protect against HIV 

acquisition, and which corresponds to taking PrEP at least four times per week (15). The half-life 

of TDF in DBS is 17 days, suggesting that adherence measurements via DBS capture PrEP 

adherence patterns over approximately a one-month period (49). 

Sexual partnership variables of interest include: partnership depth; length of partnership; 

partnership type; partner’s HIV status; and number of sex partners in the past three months. 

Partnership depth was assessed via the Partnership Assessment Scale (PAS), which is highly 

reliable in assessing partnership effects (29,30; Appendix 2.1). Relationship length was assessed 

by comparing the date the individual first had sex with his last partner to the date he most 

recently had sex with his last partner. Partnership type was classified as “casual” if the individual 

described his last sex partner as a “fuck buddy” or a “casual partner,” and as “steady” if the 
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individual described his last partner as a “steady partner” or a “spouse” (Table 2.1). Individuals 

were also asked if their last sex partner ever tested positive for HIV, how long they predicted 

their current relationship would last, and how many sex partners they had in the previous three 

months (Table 2.1). Additionally, condom use was measured by asking “Which of the following 

things, if any, did you do to reduce your risk of HIV infection with this partner? – Used a 

condom during sex.”   

Physical setting factors included self-reported variables related to “housing insecurity” or 

relating to “privacy”. Potential housing insecurity factors included: ever been homeless; ever 

been kicked out of their residence due to sexual orientation; ever exchanged sex for a place to 

stay; and how often the individual slept at a place other than his main residence in the past week. 

Potential privacy factors included: whether the individual shared a bathroom; whether the 

individual shared bedroom; who else lives in the residence; and the number of people sharing the 

residence.  

Statistical Analyses 

 Descriptive analyses, detailing sociodemographic, relationship, housing insecurity, and 

privacy variables, were stratified by PrEP adherence (adherent vs. non-adherent) and by each 

time point (Table 2.1). For participants who did not have DBS data corresponding to the week of 

their self-interview (ATN-123 T1/T2), DBS data were carried forward from a DBS collection no 

more than 12 weeks previously. Those with no DBS data within 12 weeks of their self-interview 

were excluded from analyses. 

To assess whether there exists a cumulative effect of the number of relationship risk, lack 

of privacy, and housing insecurity factors on PrEP adherence, several indices were created, 

including a Relationship Risk Index, a Housing Insecurity Index, and a Lack of Privacy Index 
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(Appendices 2.2-2.5). Polychoric factor analyses with orthogonal rotation was utilized to 

determine which variables to include in indices, with variables with moderate factor loadings (³ 

0.4) included (Appendices 2.2-2.5).  

McNemar’s Test – for binary variables – and the Wilcoxon Signed Rank Test – for 

continuous variables – were used to determine whether relationship and physical setting 

variables, and adequate adherence, varied from T1 to T2. In order to assess whether variables of 

interest were associated with PrEP adherence, regression analyses were conducted using 

generalized estimating equations (GEEs) with exchangeable covariance structures to adjust for 

the correlation of data within individuals over time. Confounding variables were adjusted for 

within the regression models, and were selected based on controlling for biasing pathways in 

Directed Acyclic Graphs (DAGs). Potential confounders were included in adjusted regression 

models based on the 10% change in estimate criterion (Appendix 2.6). All analyses were 

performed using SAS v9.4. 

 

2.4 RESULTS 

 ATN-123 included 166 YMSM at baseline, with a mean age of 20.2 years (standard 

deviation 1.9 years; Table 2.1). Approximately half of the participants identified as African-

American, with the remainder identifying as Caucasian, Hispanic, or mixed/other race (Table 

2.1). Most participants reported that they had a steady partner or spouse (55% at T1; 57% at T2), 

vs. a casual partner or “fuck buddy,” although the majority were in relationships that were less 

than 6 months (at the time of interview). Twenty-five individuals at T1 (18%) and 13 at T2 

(13%) stated that their last partner tested positive for HIV. More than half of the study 

participants reported having more than one partner in the three months prior to the study 
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interview (57-58%). Housing insecurity, as indicated by reporting ever exchanging sex for a 

place to stay, was relatively rare (6-7%), but ever being kicked out of home by a parent/guardian 

for sexual orientation/activities and ever being homeless were more common (18-19% for the 

former; 15-17% for the latter). While only 20% of participants shared a bedroom at least 

sometimes, 80% shared a bathroom. 

 A minority of participants had DBS data imputed from DBS collections no more than 12 

weeks prior to their self-interviews (20 individuals had data imputed at T1; 24 individuals had 

data imputed at T2). After imputation, there were 159 participants (96%) with non-missing DBS 

data at T1, and 121 (73%) participants at T2. Although some participants were lost to follow-up, 

this loss was independent of prior PrEP adherence, indicating that these data are missing at 

random for the outcome of interest. Additionally, missing DBS data was not associated with any 

relationship variables or physical setting variables of interest, or with any confounding covariate. 

Adherence declined over the course of the 24-week study period, with 46% of 

participants adequately adhering to PrEP at ATN-123 baseline, declining to 39% adequately 

adhering at T2 (p<0.01). Participants’ reporting of all of the exposure variables of interest were 

relatively stable between the two time points, with the exception of number of sex partners in the 

last three months, which decreased among 39% of participants, and increased among 28% of 

participants from T1 to T2 (p=0.02).  

Both age and race were also significantly associated with PrEP adherence (Figure 2.2). 

Younger individuals were significantly less likely to adhere to PrEP than the older YMSM in this 

study (Table 2.2; Figure 2.3). Each one year increase in age was associated with 1.35 times 

greater odds of PrEP adherence (95% CI: 1.14, 1.60; Table 2.2). Additionally, African American 

individuals had 0.37 times the odds of PrEP adherence (95% CI: 0.21, 0.66; Table 2.2) compared 
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to non-African Americans (Table 2.2; Figure 2.4). African American YMSM also experienced 

the largest decline in proportions of adequately adherent individuals from T1 to T2 (Figure 2.4). 

Race was not significantly related to housing insecurity, privacy, or relationship risk factors. 

In multivariable analyses, none of the relationship variables of interest were significantly 

associated with PrEP adherence (Table 2.2; Figure 2.2). Individuals with relationship factors that 

put them at increased risk of HIV exposure were not more likely to adhere to PrEP than those 

without such risk factors. Individuals with HIV-positive partners, and those with a higher 

number of sex partners, did not have higher odds of adhering to PrEP compared to those with 

HIV-negative partners, and those with a lower number of sex partners, respectively. A large 

proportion of participants opted to “skip” the self-interview question asking if the individual had 

used condoms with their partner (55% skipped at T1; 43% at T2). PrEP adherence was not found 

to be significantly associated with self-reported condom use after adjusting for relevant 

confounders (adjusted odds ratio (AOR) 0.57; 95% Confidence Interval (CI): 0.27-1.22; Table 

2.2). Similarly, the Relationship Risk Index was not found to be significantly associated with 

PrEP adherence (AOR=0.96; 95% CI: 0.77, 1.19; Table 2.2). 

A number of housing insecurity factors were related to PrEP adherence (Figure 2.2). 

Those who reported ever being kicked out of a residence by a parent/guardian because of 

attraction and/or sexual activities with other men had reduced odds of being adherent to their 

PrEP regimen, compared to those who had not ever been kicked out of their home (AOR=0.43; 

95% CI: 0.18, 1.04). Additionally, when examining housing insecurity using the compiled 

Housing Insecurity Index, we found that each one point increase in the index was associated with 

more than a one-third reduction in the odds of adhering to PrEP (AOR=0.66; 95% CI: 0.44, 
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0.99), suggesting that the greater the severity of housing insecurity, the greater the lower the 

odds of adhering to PrEP. 

Regarding privacy factors, number of people sharing a residence, sharing a bedroom, and 

the Lack of Privacy index were significantly associated with PrEP adherence. All else equal, 

each one additional person living in the residence was associated with a nearly 20% decrease in 

the odds of adhering to PrEP (AOR=0.82; 95% CI: 0.71, 0.95; Table 2.2). Sleeping in a private 

bedroom was also significantly associated with PrEP adherence. Individuals who regularly slept 

in a private bedroom had 2.10 times higher odds of adhering to PrEP (95% CI: 1.01, 4.40; Table 

2.2), compared to those who did not sleep, or only sometimes slept, in a private bedroom. 

Additionally, each one additional point on the Lack of Privacy was associated with only 0.59 

times the odds of PrEP adherence (95% CI: 0.43, 0.82; Table 2.2), suggesting a cumulative effect 

of privacy factors on the odds of adhering to PrEP.  

 

2.5 DISCUSSION 

PrEP adherence among YMSM in ATN-123 was fairly low, and declined over time; the 

proportion of adequately adherent YMSM in ATN-123 are similar to rates found in a previous 

open-label PrEP trial among YMSM (20). YMSM in ATN-123 have lower rates of PrEP 

adherence than older MSM in other open-label PrEP trials (52), indicating that younger 

individuals may face increased barriers to PrEP adherence. Structural factors, including housing 

insecurity and lack of privacy, were significantly associated with reduced odds of PrEP 

adherence. Low rates of PrEP adherence among participants in ATN-123 are alarming, due to the 

high rates of partner turnover and short duration of sexual relationships in this population. 
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YMSM may thus be insufficiently protected from HIV by oral daily PrEP due to difficulties 

adhering to the medication. 

 The majority of participants in ATN-123 were in new sexual relationships lasting under 

six months, and over half reported multiple sex partners in the past three months, suggesting 

relatively quick partner turnover in this population. High rates of partner turnover have 

previously been reported among YMSM, despite YMSM often reporting that they have one 

“main” partner (46). This has implications for HIV risk, as a greater number of partners increases 

the risk of HIV infection (53). YMSM may be at risk of HIV acquisition if they are non-adherent 

to PrEP with known HIV-negative partners, but are introduced to new HIV-positive partners 

without re-initiating PrEP-taking. This is especially concerning amongst YMSM, who are less 

likely than older MSM to know their HIV status; an estimated 44% of HIV-positive youth in the 

U.S. are unaware of their serostatus, and this rate may be even higher among YMSM specifically 

(54,55). Eleven to 14% of YMSM in ATN-123 reported that either they did not know their 

partner’s serostatus, or that their partner had never had an HIV test (Table 2.1). YMSM face the 

risk of sexual contact with a partner who is unknowingly HIV-positive, and may thus be unaware 

of the need to take PrEP and fail to adhere. 

 YMSM in ATN-123 did not adjust PrEP-taking behaviors depending on relationship risk 

factors. Individuals with known HIV-positive partners, and those with multiple partners, did not 

have higher odds of PrEP adherence compared to those with known HIV-negative partners, or 

those with fewer partners. Additionally, YMSM in longer relationships, serious relationships, 

and/or relationships of greater depth, who may receive greater social support, do not appear to be 

more or less likely to adhere to PrEP as compared to those in shorter, casual, and/or relationships 

of less depth. This suggests that YMSM neither adjust their PrEP-taking based on their sexual 
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risk factors, nor improve their PrEP-taking if they are in steady partnerships conducive to 

providing social support. These results are consistent with previous research, that suggest that 

adolescents, and particular sexual minority adolescents, practice higher degrees of health risk 

behaviors than older individuals (56). 

 The Housing Insecurity Index was negatively associated with PrEP adherence, suggesting 

that YMSM facing greater levels of housing insecurity are less able to adhere to PrEP. Prior 

research has suggested that housing insecurity may similarly negatively affect medication 

adherence among HIV-positive individuals (41). Individuals who experience housing insecurity 

face many competing needs, may have limited access to medical care, and may prioritize short-

term health needs over long-term disease prevention (41). Housing insecurity may also result in 

lack of privacy, which can negatively impact PrEP-taking. 

Privacy, measured by the number of individuals sharing the residence, sharing a 

bedroom, and the Lack of Privacy Index, was also significantly associated with PrEP adherence. 

Those who share a residence with several other individuals, or share a bedroom, may be unable 

to privately take PrEP, and may prefer skipping their pill rather than taking PrEP under the 

observation of others. Qualitative research has suggested that some MSM may prefer to take 

PrEP in isolation from others, including sexual/romantic partners (18). As PrEP is predominantly 

taken by MSM at risk for HIV, taking PrEP may identify an individual’s perceived sexual 

orientation and/or risk behaviors; therefore, YMSM who do not wish to disclose their sexual 

orientation or perceived sexual risk behaviors may feel that they need to take PrEP in private. 

The significant association between the Lack of Privacy Index and PrEP adherence suggests that 

there exists a cumulative effect of lack of privacy on PrEP adherence.  
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 The fact that age was significantly associated with PrEP adherence adds to the evidence 

that adolescents and young adults face greater difficulties adhering to PrEP than older 

individuals. Adolescents face significant challenges in adhering to HIV-related medication, and 

to medications for chronic conditions or disease prevention in general (14,57–59). Adolescents 

may face barriers to PrEP adherence due to a low perceived susceptibility to HIV, a low 

perception of PrEP’s efficacy, and/or real or perceived physical, psychological, and financial 

costs of taking PrEP (59). Adolescents’ cognitive abilities may also influence their ability to 

adhere to PrEP; adolescents may not yet have acquired the cognitive development necessary to 

fully understand long-term consequences of behavior, as compared to older adults, hindering 

their ability to adhere to preventative medications (59).  

 African American YMSM were significantly less likely to adhere to PrEP than non-

African American YMSM, despite similar levels of housing insecurity, privacy, and relationship 

risk to non-African Americans. This finding is concerning considering that African American 

YMSM already face a high burden of HIV. Reasons for non-adherence amongst African 

American participants may potentially be due to distrust of medical professionals (60–62). 

African Americans may be distrustful of medical professionals due to systemic racism, and/or 

due to being uncomfortable discussing sensitive medical information with individuals with 

whom they do not identify (60,62). As African Americans are underrepresented in the medical 

field, it is unlikely that African American patients are always able to access African American 

medical professionals if they desire (63–65). African Americans who are also YMSM may be 

doubly burdened by fears of, or acts of, racism and homophobia in medical settings (66,67). In 

order to combat low PrEP adherence, African American YMSM must feel comfortable having 

open dialogues with doctors and researchers about their concerns regarding PrEP and other 
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health issues. Greater efforts to include African American medical and research professionals, 

particularly when working with African American populations, must be made.  

Limitations 

 ATN-123 faced a few notable limitations. Firstly, exposure variables were self-reported, 

which could result in inaccuracies. This may be particularly relevant for questions that are 

sensitive in nature, such as questions regarding number of sexual partners and condom use. It 

was difficult to assess the prevalence of condom use, and the association between PrEP 

adherence and condom use, in ATN-123 due to the high number of participants opting to “skip” 

the self-interview question asking about condom use. This question may have been perceived by 

participants as sensitive, yielding refusal to respond.  Due to social desirability bias, individuals 

may under-report behaviors deemed socially undesirable, and over-report behaviors considered 

desirable (68). Another limitation was the loss of subjects from T1 to T2; while the loss was 

random, as those who were lost were not significantly different from those retained in the study, 

the reduced sample size affected statistical efficiency. It is possible that attrition was due to low 

compensation amounts for participants. Participants may have declined participation if the 

compensation amount offered was considered insufficient to reimburse them for their time. 

Additionally, the iQS was designed to include a personalized, user-created avatar, but in reality, 

the avatar was simplistic and lacked the characterization options that researchers originally 

envisioned. This may have reduced enthusiasm for iQS among participants.  

 

2.6 CONCLUSION 

 ATN-123 revealed that the majority of YMSM enrolled in an open-label PrEP study do 

not adhere to PrEP sufficiently to prevent HIV infection. Non-adherence to PrEP is not uniform 
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across YMSM, however. Those who are younger, and those who are African American, are 

significantly less likely to be able to adhere to PrEP than older non-African American YMSM. 

YMSM who face lack of privacy in their residence, and those facing greater levels of housing 

insecurity, are also significantly less likely to adhere to PrEP. Additionally, YMSM do not 

appear to practice improved PrEP-taking when engaged in high-risk sexual behaviors, such as 

having sex with HIV-positive partners, multiple partners, or casual partners. As YMSM face a 

significantly higher risk of HIV than other adolescents, and because they may fail to practice 

risk-aversive behaviors that older MSM practice, this population should be a focus of future 

PrEP research. 
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2.7 Tables and Figures 

 

Figure 2.1. Adaptation of the Person Environment Theoretical Framework (PETF), applied to 
PrEP, highlighting the introduction of housing insecurity, privacy, and relationship variables as 
potential predictors PrEP adherence.  
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Figure 2.2. Forest plots indicating the adjusted odds of PrEP adherence and relevant 
relationship, housing, and sociodemographic variables among ATN-123 participants. 
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Figure 2.3. Change in proportion of participants with “adequate” adherence between time point 
1 (ATN-123 baseline) and time point 2 (24 weeks post-baseline/ATN-123 conclusion) by age, 
with “adequate” adherence defined as TDF DBS levels ³ 700 fmol/punch. 
 
 

 
Figure 2.4. Change in proportion of participants with “adequate” adherence between time point 
1 (ATN-123 baseline) and time point 2 (24 weeks post-baseline/ATN-123 conclusion) by race, 
with “adequate” adherence defined as TDF DBS levels ³ 700 fmol/punch. 
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Table 2.1. Proportions of adherent and non-adherent YMSM by time point, by 
sociodemographic and exposure variables of interest. “Adherent” individuals were those with 
DBS TDF levels ³ 700 fmol/punch. 

 Variable 

Time point 1 Time point 2 

Adherent 
n (%) 

Non-
adherent 

n (%) 
Total Adherent 

n (%) 

Non-
adherent 

n (%) 
Total 

So
ci

od
em

og
ra

ph
ic

s 

Age       
15-17 4 (19) 17 (81) 21 3 (17) 15 (83) 18 
18-20 27 (40) 41 (60) 68 15 (31) 34 (69) 49 
21-23 47 (61) 30 (39) 77 53 (27) 27 (47) 58 
   166   125 
Race       
African American 33 (38) 54 (62) 87 17 (27) 47 (73) 64 
Caucasian 20 (65) 11 (35) 31 14 (61) 9 (39) 23 
Hispanic 11 (41) 16 (59) 27 8 (38) 13 (62) 21 
Other 13 (68) 6 (32) 19 9 (60) 6 (40) 15 
   164   123 

R
el

at
io

ns
hi

p 
Fa

ct
or

s 

Relationship with last sex 
partner       

Fuck buddy 15 (42) 21 (58) 36 5 (28) 13 (72) 18 
Casual partner 17 (68) 8 (32) 25 15 (68) 7 (32) 22 
Client 0 (0) 1 (100) 1 1 (33) 2 (67) 3 
Steady partner 34 (53) 30 (47) 64 19 (39) 30 (61) 49 
Spouse 5 (38) 8 (62) 13 1 (14) 6 (86) 7 
   139   99 
Last sex partner ever 
tested positive for HIV       

Yes 14 (56) 11 (44) 25 9 (69) 4 (31) 13 
No, their most recent test 
was negative 50 (52) 47 (48) 97 30 (40) 45 (60) 75 

No, they never had an HIV 
test 6 (43) 8 (57) 14 1 (14) 6 (86) 7 

I don’t know 4 (67) 2 (33) 6 1 (25) 3 (75) 4 
   142   99 
Number of sex partners 
in the past three months       

0 4 (22) 14 (78) 18 1 (10) 9 (90) 10 
1 24 (48) 26 (52) 50 11 (30) 26 (70) 37 
2 15 (52) 14 (48) 29 12 (35) 22 (65) 34 
3 or more 30 (49) 31 (51) 61 19 (59) 13 (41) 32 
   158   113 
Relationship Risk Index 
Score        

0 12 (50) 12 (50) 24 4 (22) 14 (88) 18 
1 22 (50) 22 (50) 44 10 (42) 14 (58) 24 
2 to 3 28 (60) 19 (40) 47 14 (58) 14 (42) 24 
   115   66 
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H
ou

si
ng

 In
se

cu
ri

ty
 F

ac
to

rs
 

Been homeless for 1 or 
more nights       

Yes 10 (36) 18 (64) 28 5 (26) 14 (74) 19 
No 68 (49) 70 (51) 138 44 (42) 62 (58) 106 
   166   125 
Ever exchanged sex for a 
place to stay       

Yes 3 (27) 8 (73) 11 4 (57) 3 (43) 7 
No 75 (49) 79 (51) 154 45 (38) 72 (62) 117 
   165   124 
Ever been kicked out of 
home by parent/guardian       

Yes 10 (32) 21 (68) 31 6 (27) 16 (73) 22 
No 68 (51) 66 (49) 134 43 (42) 59 (58) 102 
   165   124 
Housing Insecurity Index 
Score       

0 46 (53) 41(47) 87 29 (43) 38 (57) 67 
1 19 (42) 26 (58) 45 14 (39) 22 (61) 36 
2 to 3 8 (31) 18 (69) 26 4 (24) 13 (76) 17 
   158   120 

Pr
iv

ac
y 

Fa
ct

or
s 

Sleep in a private 
bedroom       

Yes 62 (54) 53 (46) 115 29 (38) 48 (62) 77 
Sometimes 1 (14) 6 (86) 7 0 (0) 2 (100) 2 
No 10 (43) 13 (57) 23 3 (43) 4 (57) 7 
   145   86 
Number of people share a 
bathroom with       

0 18 (64) 10 (36) 28 9 (47) 10 (53) 19 
1-2 33 (57) 25 (43) 58 13 (33) 26 (67) 39 
3-4 16 (41) 23 (59) 39 6 (35) 11 (65) 17 
5 or more 1 (8) 12 (92) 13 2 (29) 5 (71) 7 
   138   82 
Number of people share a 
residence with       

1 12 (60) 8 (40) 20 4 (57) 3 (43) 7 
2-3 34 (55) 28 (45) 62 19 (45) 23 (55) 42 
4-5 17 (43) 23 (57) 40 6 (21) 23 (79) 29 
6 or more 6 (46) 7 (54) 13 3 (38) 5 (63) 8 
   135   86 
Lack of Privacy Index 
Score       

0 9 (64) 5 (36) 14 5 (50) 5 (50) 10 
1 22 (59) 15 (41) 37 8 (38) 13 (62) 21 
2 29 (45) 35 (55) 64 17 (38) 28 (62) 45 
3 6 (32) 13 (68) 19 0 (0) 6 (100) 6 
   134   82 
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Table 2.2. Results of crude and adjusted GEEs, modeling the exposure variable of interest on 
adequate adherence to PrEP, as measured by DBS. Adjusted models were created separately for 
each exposure variable, and included relevant confounders for the variable in question. 

 Crude Model Adjusted Models 

OR  
(95% CI) p-value AOR  

(95% CI) p-value 

R
el

at
io

ns
hi

p 
fa

ct
or

s 

In a casual partnership 1.37 (0.82, 2.30) 0.23 1.32 (0.76, 2.31) 0.32 

Relationship length (per 1 
month increase) 1.00 (0.99, 1.03) 0.31 1.00 (0.98, 1.02) 0.72 

Last partner ever tested 
positive for HIV 0.86 (0.39, 1.87) 0.70 0.95 (0.41, 2.21) 0.91 

Partnership Assessment 
Scale (per 1 point increase) 0.95 (0.89, 1.01) 0.10 0.97 (0.89, 1.06) 0.50 

Number of sex partners in 
past three months (per 1 
partner increase) 

1.03 (0.96, 1.10) 0.48 1.00 (0.93, 1.08) 0.98 

R
el

at
io

n-
sh

ip
 r

is
k 

in
de

x Relationship Risk Index 
(per 1 point increase) 0.94 (0.75, 1.19) 0.62 0.96 (0.77, 1.19) 0.68 

H
ou

si
ng

 in
se

cu
ri

ty
 fa

ct
or

s Been homeless for one or 
more nights 0.51 (0.22, 1.19) 0.12 0.57 (0.22, 1.50) 0.25 

Ever exchanged sex for a 
place to stay  0.74 (0.22, 2.55) 0.64 0.70 (0.19, 2.54) 0.59 

Ever been kicked out of 
home by parent/guardian 0.44 (0.19, 1.00) 0.05* 0.43 (0.18, 1.04) 0.06 

Number of nights slept 
somewhere other than 
main residence in last 
week (per 1 night increase) 

1.04 (0.91, 1.18) 0.56 1.02 (0.89, 1.17) 0.73 

H
ou

si
ng

 
in

se
cu

ri
ty

 
in

de
x Housing Insecurity Index 

(per 1 point increase) 0.68 (0.47, 0.99) 0.04* 0.66 (0.44, 0.99) 0.05* 

Pr
iv

ac
y 

Fa
ct

or
s 

Sleep in a private 
bedroom 1.71 (0.91, 3.22) 0.10 2.10 (1.01, 4.40) 0.048* 

Number of people share a 
bathroom with (per 1 
person increase) 

0.78 (0.68, 0.91) 0.001* 0.85 (0.68, 1.05) 0.13 

Number of people share a 
residence with (per 1 
person increase) 

0.83 (0.72, 0.96) 0.01* 0.82 (0.71, 0.95) 0.01* 

Live in parents’ house 0.82 (0.50, 1.35) 0.43 1.22 (0.68, 2.18) 0.51 
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L
ac

k 
of

 
Pr

iv
ac

y 
in

de
x Lack of Privacy Index 

(per 1 point increase) 0.64 (0.47, 0.87) 0.005* 0.59 (0.43, 0.82) 0.002* 
C

ov
ar

ia
te

s Age (per 1 year increase) 1.35 (1.14, 1.60) 0.0005* - - 

Race     

Non-African American Ref. - - - 

African American 0.37 (0.21, 0.66) 0.0008* - - 

* p-value < 0.05 
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2.8 Appendices 
 

Appendix 2.1. Partnership Assessment Scale: 
 
A response of “yes” to each of the following questions corresponds to 1 point each; a response of 
“no” corresponds to 0 points. Values for all 16 questions are summed to create a range of 
possible scores from 0 to 16 on the Partnership Assessment Scale (PAS): 
 

1. Do you know your partner’s first name? 
2. Do you know your partner’s last name? 
3. Do you know your partner’s phone number? 
4. Do you know your partner’s email/social media address? 
5. Do you know your partner’s home address? 
6. Do you know the name of your partner’s workplace/school? 
7. Have you met your partner’s friends/has your partner met your friends? 
8. Have you been to your partner’s house/has your partner been to your house? 
9. Have you slept in the same bed as your partner for an entire night? 
10. Have you and your partner been shopping or to the mall together? 
11. Have you and your partner gone to dinner together? 
12. Have you and your partner gone to the movies together? 
13. Have you and your partner gone on a drive or to the park together? 
14. Have you and your partner gone clubbing or to a concert together? 
15. Have you and your partner gone to a kickback or house party together? 
16. Have you and your partner partied or chilled together (including drinking, getting high)? 
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Appendix 2.2. Relationship Risk Index: 
 
A response of “yes” to questions 1-3 corresponds to 1 point each; a response of “no” corresponds 
to 0 points. Values for all 3 questions are summed to create a range of possible scores from 0 to 
3: 
 

1. Is your current sex partner a “fuck buddy” or “casual” partner? 
2. Have you had multiple partners in the past 3 months? 
3. Is your current partner HIV+? 

 
 
Appendix 2.3. Housing Insecurity Index: 
 
A response of “yes” to questions 1-3 corresponds to 1 point each; a response of “no” corresponds 
to 0 points. Values for all 3 questions are summed to create a range of possible scores from 0 to 
3: 
 

1. Have you ever been homeless? 
2. Have you ever exchanged sex for money or a place to stay? 
3. Have you ever been kicked out of your residence due to your sexual orientation or sexual 

behaviors? 
 
 
Appendix 2.4. Lack of Privacy Index: 
 
A response of “yes” to questions 1-3 corresponds to 1 point each; a response of “no” corresponds 
to 0 points. Values for all 3 questions are summed to create a range of possible scores from 0 to 
3: 
 

1. Do you share a bathroom? 
2. Do you share a bedroom? 
3. Do you share your residence with 3 or more other people? 
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Appendix 2.5. Factor loadings of variables included in indices 

Variable Factor 1 
(Relationship) 

Factor 2 
(Housing Insecurity) 

Factor 3 
(Privacy) 

Multiple partners 0.98 0.07 0.01 

Casual partner 0.92 -0.13 0.27 

Partner HIV+ 0.73 0.12 -0.17 

Ever homeless 0.07 0.81 -0.01 

Kicked out -0.09 0.71 -0.50 

Transactional sex 0.10 0.65 0.06 

Sleep at place other 
than main residence 

-0.04 0.25 0.15 

Share bathroom -0.18 0.13 0.77 

Share bedroom 0.08 0.39 0.64 

Share residence with 
3+ other people 

0.16 -0.23 0.65 
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Appendix 2.6. List of covariates included in adjusted regression models predicting PrEP 
adherence, by exposure of interest 
 
 

Exposure of interest 
Covariates included in adjusted 

regression model 
R

el
at

io
ns

hi
p 

va
ria

bl
es

 In a casual partnership Age; race; relationship length 
Relationship length Age; race 
Last partner ever tested 
positive for HIV 

Age; race 

Partnership Assessment 
Scale  

Age; race; partnership type (casual vs. 
serious); partnership length 

Number of sex partners 
Age; race; partnership type (casual vs. 
serious) 

R
el

at
io

ns
hi

p 
R

is
k 

In
de

x 

Relationship risk index Age; race; substance use 

H
ou

si
ng

 in
se

cu
rit

y 
fa

ct
or

s 

Been homeless for one or 
more nights 

Age; race; ever been kicked out of 
residence; any non-marijuana illicit drug 
use in past month 

Ever exchanged sex for a 
place to stay 

Age; race; any non-marijuana illicit drug 
use in past month 

Ever been kicked out of 
home by parent/guardian 

Age; race; any non-marijuana illicit drug 
use in past month 

Number of nights slept 
somewhere other than 
main residence in last 
week 

Age; race; ever been homeless or ever 
been kicked out of residence 

H
ou

si
ng

 
In

se
cu

rit
y 

In
de

x 

Housing insecurity index 
Age; race; substance use; number of 
people share residence with 

Pr
iv

ac
y 

fa
ct

or
s Sleep in a private bedroom 

Age; race; number of people share a 
residence with 

Number of people share a 
bathroom with  

Age; race; number of people share a 
residence with; sleep in a private room 

Number of people share a 
residence with 

Age; race 

Live in parents’ house Age; race 
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La
ck

 o
f 

Pr
iv

ac
y 

In
de

x 

Lack of privacy index  Age; race; substance use 

C
ov

ar
ia

te
s 

Ever received public 
assistance 

Age; race; substance use 
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Chapter III. The effect of partnership factors on HIV viral 

suppression among heterosexual serodiscordant couples in Brazil 

 

3.1 Abstract 

Objective: This study aims to determine whether HIV viral suppression is associated with 

partnership status among HIV-positive individuals in Brazil. It also aims to determine whether 

type and extent of partnership support are associated with viral suppression among HIV-positive 

individuals in serodiscordant partnerships. 

Design: TRIPAI included a cross-sectional study of 402 individuals in HIV-serodiscordant 

partnerships (201 HIV+; 201 HIV-) and 100 HIV-positive unpartnered individuals receiving care 

at Hospital Nossa Senhora da Conceição, Porto Alegre, Brazil. ACASI and clinical data were 

collected from August 2014 to December 2016. 

Methods: ACASI data and clinical data were combined, and logistic regression analyses used to 

assess the relationships between self-reported substance dependency, self-reported partnership 

support variables, sociodemographic variables, and HIV viral load as a proxy for ART 

adherence. Propensity scores were used to adjust for confounding variables. 

Results: Viral load suppression (VL < 40 copies/ml) did not significantly differ between HIV-

positive partnered (79% virally suppressed) and unpartnered (76% virally suppressed) 

individuals. Among individuals in partnerships, viral load suppression was significantly 

associated with having partners who attended monthly visits (AOR=2.99; 95% CI: 1.00, 8.93); 

among women in partnerships, viral load suppression was significantly associated with having a 

partner who actively reminded them to take ART (AOR=2.67; 95% CI: 1.04, 6.88). Among 
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partnered HIV-positive individuals, women were significantly more likely than men to receive 

financial/material support from their partners (OR=3.71; 95% CI: 1.98, 6.96). HIV-negative men 

were significantly more likely than HIV-negative women to have reminded their partner to take 

ART in the past year (OR=2.62; 95% CI: 1.19, 5.80). Satisfaction with partner support was 

negatively associated with having a partner with alcohol dependency (AOR=0.23; 95% CI: 0.08, 

0.66), and positively associated with having a partner who reminded the individual to take ART 

in the past year (AOR=3.61; 95% CI: 1.28, 10.21).  

Conclusion: Partnership alone was not associated with ART adherence in TRIPAI. Practical 

measures of social support, including attending monthly visits and, for partners of women, 

reminding a partner to take ART, may improve ART adherence among partnered HIV-positive 

individuals in serodiscordant partnerships.  
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3.2 BACKGROUND 

Epidemiology of HIV in Brazil  

 The incidence of HIV in Brazil, an estimated 20 new cases per 100,000 population per 

year, is the highest in Latin America and contributes to 40% of the region’s new HIV cases (69). 

In 2015, 44,000 new HIV infections were reported in Brazil, indicating an increase in HIV 

incidence from recent years; from 2010 to 2015, HIV incidence in the country increased by 4% 

(69). Of the approximately 830,000 people living with HIV in Brazil, it is estimated that only 

55% receive antiretroviral therapy (ART), and only 40% become virally suppressed (69,70). The 

risk of transmitting HIV to uninfected partners during sex is significantly increased when HIV-

positive individuals are not consistently taking ART, highlighting the importance of improving 

ART adherence rates in the country (71–74). Although women in Brazil are routinely tested for 

HIV during pregnancy, partner testing is not typically offered. It is thus likely that serodiscordant 

partnerships remain unidentified, leading to new cases of HIV infection (75). 

In Brazil, heterosexual transmission is one of three major contributors to HIV incidence, 

along with sexual transmission among MSM, and transmission via injecting drug use (IDU); 

these three transmission routes contribute to new HIV cases in roughly equal quantities in the 

country overall (76). The primary route of HIV transmission is not homogenous across Brazil, 

however, and varies by state. In the state of Rio Grande do Sul, Brazil’s southernmost state, HIV 

transmission in both men and women occurs predominantly due to heterosexual transmission 

(77). HIV prevention efforts that target heterosexual serodiscordant partnerships must thus be 

prioritized in Rio Grande do Sul. 

Rio Grande do Sul and its largest and capital city, Porto Alegre, present important areas 

for HIV prevention efforts in Brazil. The region currently faces an HIV incidence rate twice as 
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high as the national average – 39 cases per 100,000 population – and also has the highest 

mortality rate from AIDS, as compared with any other Brazilian state (70,78). Porto Alegre faces 

an even larger burden of HIV than the rest of the state, with an incidence rate of 74 cases per 

100,000 population (78). Porto Alegre also suffers the highest rate of mother-to-child HIV 

transmission in the country, with 23 cases per 1,000 live births (78). Rates of HIV and syphilis 

co-infection are also high in Rio Grande do Sul, at approximately 21%, increasing the risk of 

HIV transmission (79). HIV prevention efforts, particularly among heterosexual serodiscordant 

couples, are crucial to reducing the high burden of HIV in Porto Alegre. Hospital Nossa Senhora 

da Conceição, the largest public tertiary care institution in Rio Grande do Sul, provides 

HIV/AIDS care in Porto Alegre, and is a critical site for HIV prevention, treatment, and research. 

HIV and ART among Serodiscordant Couples  

 Sex is the primary route of transmission for HIV acquisition worldwide, and HIV-

negative individuals in sexual relationships with HIV-positive partners are particularly 

vulnerable to contracting HIV. The risk of HIV acquisition among HIV-negative individuals in 

serodiscordant relationships is not uniform, however, and may be dependent on the presence of 

other sexually transmitted infections (STIs), male circumcision, the HIV-positive partner’s ART 

adherence, condom use, HIV viral load, HIV disease stage, partnership support, substance use, 

and various sexual behaviors (71,80–84). ART adherence is considered one of the most 

important factors leading to decreased risk of seroconversion for HIV-negative partners in 

serodiscordant relationships (9,71–74). Consistent ART use is linked to viral load suppression, 

decreased genital secretion of HIV, and significantly lower risk of HIV transmission during sex 

(9,71–74). Several prior studies have indicated that a large proportion of couples in HIV 

serodiscordant relationships report engaging in unprotected sex with their partners, underscoring 
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the importance of encouraging sufficient ART adherence in this population. In regions such as 

Brazil, where PrEP is not typically offered to HIV-negative individuals in serodiscordant 

relationships, ART adherence is particularly crucial. 

 A recent international clinical trial among serodiscordant couples – HIV Prevention 

Trials Network (HPTN) 052 – indicated that ART treatment of the HIV-positive partner could 

decrease seroconversion risk by 96% (8,9). This is consistent with other research, as there have 

been no observed sexual transmissions of HIV during vaginal sex when the HIV positive 

individual is on ART and fully virally suppressed (74,85). Three recent studies found that among 

serodiscordant couples, the rate of HIV transmission to the negative partner was 0 per 100 person 

years when the HIV-positive partner was virally suppressed (95% CI: 0-0.05) (71–74). The risk 

of HIV transmission among individuals whose serum yields undetectable viral loads remains 

possible, as HIV has occasionally been detected in vaginal fluid and semen of HIV positive 

individuals with suppressed plasma viral loads (86–88). Risk of HIV transmission is greatly 

reduced when serum viral load is suppressed, however, highlighting the importance of ART 

adherence among individuals with HIV-negative partners. 

In addition to preventing sexual transmission of HIV, ART adherence also reduces the 

risk of progression to AIDS and premature mortality (89,90). Despite its vast benefits, adherence 

to ART, as with medication adherence for many chronic conditions, remains a challenge. A 

meta-analysis on ART adherence indicated that, on average, 62% of HIV-positive individuals 

have ART adherence rates equal to or greater than 90% (26). ART adherence rates vary greatly, 

however, ranging from 14% to 100%, depending on subgroup (26). Thus far, ART adherence 

rates among serodiscordant heterosexual couples remain largely undocumented. 
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Partnership, Support, and Adherence 

Social support – including emotional, instrumental, and/or informational support – has 

been found to be positively associated with medication adherence for individuals suffering from 

a variety of chronic conditions, including HIV/AIDS (34,38–40). For those suffering with long-

term illnesses, partners may be the main source of social support (37). The effect of partnership 

on an individual’s ART adherence, however, remains ambiguous. In some studies, presence of a 

partner was found to be positively associated with ART adherence (35), while in others, it was 

found to be negatively associated with ART adherence (73). Additionally, some research has 

suggested that among women, ART adherence may be higher among those who are unpartnered 

than those in partnerships (26). A study on partnership dynamics and ART adherence among 

HIV-positive women in Baltimore found that having a main partner was negatively associated 

ART adherence (83); among HIV-positive men, however, having an informal caregiver was 

positively associated with ART adherence (91). Gender differences may have implications for 

social support provision in serodiscordant heterosexual partnerships, and subsequently influence 

ART adherence.  

HIV-positive individuals with HIV-negative partners may be increasingly likely to adhere 

to ART in order to prevent HIV transmission to their partner; this “altruistic adherence” has been 

documented among serodiscordant couples in HPTN-052 (92). HIV-positive individuals with 

partners who provide adequate social support may have an increased probability of achieving 

adequate ART adherence. Partners who offer unsatisfactory levels of support to their partners, 

however, may have deleterious effects on their partners’ ART adherence. Individuals who 

heavily use alcohol and/or have drug dependencies may be less able to provide social support 

that facilitates their partner’s ART-adherence. Importantly, women and men have differential 
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rates of substance use dependency, and gender may thus be associated with the extent of social 

support that partners provide. Men may be up to three times as likely as women to suffer from 

alcohol dependency and abuse, and may also be more likely to use illicit drugs (93). Substance 

use and dependency may partially explain gender disparities in social support, and impact ART 

adherence among HIV-serodiscordant heterosexual partnerships. 

 This study aims to firstly assess whether presence vs. absence of a partner is associated 

with ART adherence, and whether gender modifies this association. The study also aims to 

determine whether type of partner support is associated with ART adherence among HIV-

positive individuals in serodiscordant partnerships. Finally, the study aims to determine whether 

substance use is associated with social support, and subsequent ART adherence.  

 

3.3 METHODS 

Data Source 

 Four hundred and two heterosexual partnered individuals in serodiscordant relationships 

(201 HIV+; 201 HIV–) and 100 HIV-positive unpartnered individuals were recruited between 

2014 and 2016 for inclusion in TRIPAI. Participants were recruited from HPTN-052, a recent 

study conducted at Hospital Nossa Senhora da Conceição in Porto Alegre, and from an HIV 

outpatient clinic at Hospital Conceição. In order to be eligible for enrollment in TRIPAI, HIV-

serodiscordant partners had to be a member of a serodiscordant partnership for at least three 

months, have disclosed their HIV status to their partner, and have their partner also consent and 

be eligible to participate in the study. HIV-positive unpartnered individuals had to be 

unpartnered at baseline for inclusion in the study. All participants – partnered and unpartnered – 

had to be at least 18 years old and able to complete an Audio Computer-Assisted Self-Interview 
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(ACASI) questionnaire. All HIV-positive individuals had to be on ART for at least three months 

for inclusion in TRIPAI. 

ACASI surveys were completed by study participants at the time of the study visit. Each 

participant completed the ACASI survey in a private room using a handheld device with attached 

headphones. Study questions and response categories were read to the participants as they 

appeared on the screen of the handheld device. Participants were then given time to respond to 

each question by selecting the appropriate answer choice on the handheld device or entering 

numbers via the on-screen keyboard. ACASI was used to collect data on demographics, sexual 

behaviors, substance use, partnership dynamics and support, and self-reported ART adherence.  

Participants in TRIPAI also completed laboratory tests. For HIV-positive individuals, 

HIV viral load, CD4 cell count, complete blood count, and chemistries were measured, and 

screenings for STIs (syphilis, gonorrhea, herpes, human papillomavirus, hepatitis B, hepatitis C, 

bacterial vaginosis, yeast, and trichomonas) were performed. All HIV-negative subjects 

underwent rapid HIV tests. All women in TRIPAI, HIV-positive and HIV-negative, also 

underwent a vaginal swab to detect the presence of sperm, using the Rapid Stain Identification of 

Human Semen (RSID) test, as a biomarker for recent unprotected vaginal sex. 

The study protocol was reviewed and approved by the Institutional Review Boards 

(IRBs) in Brazil and at UCLA. All electronic data was password-protected, and data for each 

participant was only identifiable via unique ID numbers. 

Variables of Interest 

ACASI and laboratory data were merged by participant ID number and translated from 

Portuguese to English. Adherence to ART was quantified using HIV plasma viral load as a proxy 

measure (94). The vast majority of individuals who are adequately adherent to ART have 
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undetectable plasma viral load within six months of ART initiation, and many individuals may 

achieve viral suppression in as soon as one month (23,95). HIV-positive individuals had initiated 

ART prior to TRIPAI baseline, and dates of ART initiation were recorded. Individuals were 

labeled as ART-adherent if their viral load was undetectable (< 40 copies/ml) within six months 

of initiating ART, and as ART-non-adherent if viral load was detectable over six months after 

ART initiation. Individuals with detectable viral load who had initiated ART less than six 

months prior to study enrollment were excluded from analyses. 

ACASI questions on alcohol and drug use included standardized questions for clinical 

screening. Questions on alcohol consumption were pulled from the World Health Organization 

(WHO)’s Alcohol Use Disorders Identification Test (AUDIT), which includes questions on 

hazardous alcohol use, dependence symptoms, and harmful alcohol use, in order to screen for 

excessive drinking that may cause substantial risk or harm (96). The set of 10 standardized 

alcohol questions were scored in order to identify low – scores of 0 to 7 –, medium – scores of 8 

to 15 –, and high – scores of 16 or above – degrees of alcohol problems, with scores of 8 and 

above warranting further evaluation for alcohol dependency (96) (Appendix 3.1). Questions on 

drug use came from the Drug Abuse Screening Test (DAST) (97). A standardized 10-question 

version of the DAST (DAST-10) was utilized in this study – scoring higher than 2 on the DAST-

10 indicates need for further evaluation for possible drug dependency (97) (Appendix 3.2). 

Individuals were also asked to report the number of times they had vaginal sex in the past 

month, and of that number, how many times a condom was used. These numbers were combined 

to create a percentage of condom use during vaginal sex in the past month. Participants also self-

reported whether they were pregnant at baseline, and whether they had tried to become pregnant 

in the previous 12 months. 
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Partnership variables of interest considered for analyses were self-reported in ACASI, 

and included: 

1. Whether the individual was in a partnership – as assessed at baseline via 

eligibility screening. 

2. Emotional support (“In the past year, my partner has offered emotional support in 

taking ARVs.”) 

3. Instrumental support (“Does your partner provide you with financial and/or 

material support?”; “In the past year, my partner has attended monthly visits with 

me.”) 

4. Informational support (“In the past year, my partner has reminded me to take my 

ARVs”; “In the past year, how active was your partner in reminding you to take 

your ARVs?”) 

5. Overall satisfaction with partner support (“In general, how satisfied are you with 

the overall support you get from your partner?”) 

6. Partner’s substance use (HIV-negative partner’s self-reported AUDIT and DAST 

scores) 

7. Intimate partner violence (“In the past year, has your spouse ever slapped you, hit 

you, kicked you, thrown things at you, or done anything else to physically harm 

you?”) 

Statistical Analyses 

Descriptive analyses indicate the distribution of sociodemographic variables, substance 

use, and viral load, stratified by HIV-positive partnered individuals, HIV-negative partnered 

individuals, and HIV-positive unpartnered individuals. Six variables related to partnership support 
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were examined for disparities by gender, with statistically significant (p-value < 0.05) differences 

identified using regression models. Additionally, Pearson Correlation was used to determine 

correlation between partners’ AUDIT and DAST scores. 

Logistic regression models were utilized to examine the association of exploratory 

variables with undetectable viral load/ART adherence; drug dependency; alcohol dependency; 

satisfaction with partner support. Logistic regression analyses examining the association of 

exploratory variables with outcome measures were first performed using all HIV-positive 

individuals (201 partnered; 100 unpartnered), and then using only HIV-positive partnered 

individuals (201). This enabled us to assess whether partnership modified the effect of 

exploratory variables on viral suppression. Analyses including type of partnership support were 

restricted to only HIV-positive individuals in partnerships. Effect-measure modification by gender 

was assessed for analyses examining associations between partnership support, support 

satisfaction, and viral suppression. 

Confounding variables were identified using Directed Acyclic Graphs (DAGs), and 

included in models based on the 10% change in effect estimate criterion (Appendix 3.3). 

Propensity scores were used as covariates in adjusted models to control for confounding variables 

when exposure variables were dichotomous. Using propensity scores as covariates in regression 

has been identified as a valid method for confounder control in analyses with small sample sizes 

(98). All analyses were completed using SAS v9.4. 

 

3.4 RESULTS  

Sociodemographics 
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 TRIPAI included 201 HIV-positive partnered, 201 HIV-negative partnered, and 100 

HIV-positive unpartnered participants, with a mean age of 39.8 years (standard deviation: 11.2 

years; Table 3.1). Approximately 70% of HIV-positive individuals were female; consequently, 

HIV-negative partners were more frequently male. There was no gender disparity between HIV-

positive partnered and unpartnered individuals. Most participants (61%) identified as white, 24% 

identified as black, and 15% identified as mixed race. The majority (63%) resided in Porto 

Alegre, with the remainder living in surrounding cities in Rio Grande do Sul. Education levels of 

TRIPAI participants were generally low, with 53% completing elementary school or less, 

although 33% completed high school or higher education. Eighty percent of TRIPAI participants 

had children, and 18% of women were pregnant or had attempted to conceive in the past 12 

months. Based on AUDIT and DAST scores, self-reported alcohol dependency and self-reported 

drug dependency were fairly low (10% and 11% respectively). Ninety six percent of individuals 

in partnerships were sexually active in the past month, compared to 60% of unpartnered 

individuals. Condom use in the past month appeared to be less common among partnered than 

unpartnered individuals; only 46% of partnered individuals reported always using condoms in 

the past month, compared to 82% of unpartnered individuals.  

Viral Suppression 

 The majority of HIV-positive individuals (76% of unpartnered; 79% of partnered 

individuals) had undetectable viral loads at the time of the study. Being in a serodiscordant 

partnership (vs. being unpartnered) was not associated with viral suppression among participants 

in TRIPAI (AOR=1.35; 95% CI: 0.75, 2.46; Table 3.2; Figure 3.1). Gender did not appear to 

modify the effect of partnership presence/absence on ART adherence – partnership was not 

significantly associated with viral suppression among women or among men after adjusting for 
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confounding variables. Age was significantly associated with viral suppression for certain age 

groups. Those over 50 years of age had 3.06 times higher odds of viral suppression than those 

ages 18 to 29 (95% CI: 1.13, 8.29; Table 3.2). Years of education and sexual activity in the past 

month may be positively associated with viral suppression, but these variables failed to reach 

statistical significance in adjusted models (Table 3.2). Similarly, individuals who identified as 

black and individuals who reside in Porto Alegre may face reduced odds of achieving viral 

suppression, but these variables did not reach statistical significance in adjusted models (Table 

3.2). Neither having children, nor substance dependency, nor pregnancy/attempting to conceive 

in the past year were significantly associated with viral suppression (Table 3.2).  

Partnership Support & Viral Suppression 

 Several measures of partnership support among HIV-positive partnered TRIPAI 

participants indicated disparities depending on gender. HIV-positive women were significantly 

more likely than HIV-positive men to receive financial/material support from their partners (OR: 

3.71; 95% CI: 1.98, 6.96; Table 3.3). Additionally, HIV-positive women were significantly more 

likely than HIV-positive men to have partners who reminded them to take ART in the past year 

(OR: 2.62; 95% CI: 1.19, 5.80; Table 3.3). It appeared that HIV-positive men were more likely 

than women to have partners who were “very active” in reminding them to take ART (Table 

3.3), indicating that HIV-negative female partners tended to actively remind their male partners, 

or not remind them at all. Only 36% of HIV-negative individuals attended monthly clinic visits 

with their HIV-positive partners, and less than half provided emotional support in taking ART 

(Table 3.3). At least 80% of HIV-positive partners, however, stated that they were “very 

satisfied” with the support their partner provided (Table 3.3). 
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Among the 201 HIV-positive partnered individuals in TRIPAI, having a partner who 

attended monthly visits with the individual was significantly associated with viral suppression 

(Table 3.4; Figure 3.2). Having a partner who attended monthly visits was associated with 2.99 

times greater odds of viral suppression, compared to those with partners who did not attend visits 

(95% CI: 1.00, 8.93; Table 3.4). Additionally, having a partner who was “active” or “very 

active” in reminding the individual to take their ART medications was significantly associated 

with viral suppression among HIV-positive women. Among women with partners who actively 

reminded them to take ART, the odds of viral suppression were 2.67 times greater than the odds 

of adherence among women whose partners did not actively remind them (95% CI: 1.04, 6.88; 

Table 3.4). There was no significant association between having a partner who was an active 

reminder and viral suppression among HIV-positive men, however (AOR=0.51; 95% CI: 0.11, 

2.45; Table 3.4). Other partnership support measures of interest, including provision of 

emotional support, provision of financial support, and level satisfaction of partner support, were 

not significantly associated with viral suppression. 

Although having a partner who reminded the individual to take ART in the past year was 

not significantly associated with viral suppression, it was significantly associated with support 

satisfaction. Among HIV-positive individuals with partners who reminded them to take ART, the 

odds of being “very satisfied” with partnership support were 3.61 times greater than the odds of 

satisfaction among individuals whose partners did not remind them to take ART (95% CI: 1.28, 

10.21; Table 3.4). 

Substance Use 

Although substance use was not associated with viral suppression, HIV-negative 

partners’ substance use was significantly associated with their partners’ level of satisfaction with 
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partner support. HIV-positive individuals who had partners with alcohol dependency had almost 

80% lower odds of being highly satisfied with their partner’s provision of support (AOR=0.23; 

95% CI: 0.08, 0.66; Table 3.4). Partner’s drug dependency was not significantly associated with 

satisfaction with partnership support, however (Table 3.4). Additionally, among those in 

partnerships, individuals’ drug and alcohol use were significantly correlated with their partners’ 

drug and alcohol use. Individual AUDIT score was significantly associated with partner’s 

AUDIT score (r = 0.44; p-value <0.0001), and individual DAST score was significantly 

associated with partner’s DAST score (r = 0.27; p-value < 0.0001).  

 

3.5 DISCUSSION 

 Among HIV-positive participants in TRIPAI, ART adherence rates, as measured by viral 

load, were slightly higher than ART adherence rates in Brazil overall, which are estimated at 

60% (99). Participants in TRIPAI may be more likely to be ART-adherent than other HIV-

positive individuals in Brazil, because TRIPAI participants have thus far been retained in 

HIV/AIDS care at Hospital Nossa Senhora da Conceição through their enrollment in HPTN-052 

and/or TRIPAI studies. Research among HIV-infected individuals, including in Brazil, has 

indicated that retention in care is associated with improved ART adherence, viral suppression, 

and decreased risk of mortality (100,101). 

 Overall, partnership status was not associated with ART adherence/viral suppression. It 

appears that there are barriers to ART adherence that affect both partnered and unpartnered 

individuals, and that partnership presence alone may be an insufficient measure of social support. 

Individuals who are unpartnered may compensate for their lack of a partner by securing support 

from other members of their social network, including family and friends. Previous research 
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among HIV-positive individuals has found that the number of close friends and family members 

is significantly associated with higher social support (102,103). Additionally, partnership 

presence does not guarantee strong social support that improves ART-taking or viral 

suppression; partnerships in distress, and/or partners with their own physical or mental health 

issues, may be detrimental to providing social support (104). Even when an individual has strong 

social support, other factors, such as physical and mental health issues, competing priorities, 

personal beliefs, risk behaviors, and limited access to health services may prevent an individual 

from adhering to ART and achieving viral suppression (102,105). 

 Attending monthly visits was significantly associated with viral suppression among both 

HIV-positive men and HIV-positive women. This is consistent with prior research, which has 

indicated that practical support, such as accompanying a partner to the clinic, has a greater 

impact on medication adherence than emotional support (106,107). Attending an HIV-positive 

partner’s clinic visits has also been associated with other positive health outcomes; a study 

among HIV-infected pregnant women in Kenya found that the risk of vertical transmission was 

significantly lower among women whose partners attended clinic visits (107). Partner attendance 

in prenatal care visits is also associated with a higher level of satisfaction with partner by 

pregnant women and a higher rate of acceptance of HIV testing by men in Porto Alegre (108). 

Greater involvement of partners in HIV care may ultimately lead to viral suppression; research 

among HIV-serodiscordant couples in New York found that couple-focused interventions aiming 

to identify barriers to ART adherence and optimize partner communication resulted in 

significantly improved ART adherence and reduced viral load (40).  

Among HIV-positive women in partnerships, having a partner who “actively” reminded 

them to take ART was significantly associated with viral suppression; no association between 
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active reminders and ART adherence was found among HIV-positive men, however. Among 

some HIV-positive MSM in a U.S.-based qualitative study, having a partner who actively 

reminded them to take ART was sometimes perceived as “nagging,” which caused annoyance 

(109). When a partner’s reminders feel burdensome or annoying, individuals may be less willing 

to change behaviors. It appears that women and men in TRIPAI had different responses to being 

regularly reminded to take their medications, and actively reminding may be more helpful for 

HIV-positive women than for HIV-positive men. Couple-focused interventions should encourage 

HIV-positive partnered individuals to disclose how they prefer to receive support from their 

partners.  

Overall satisfaction with partner support was not significantly associated with viral 

suppression in TRIPAI, which is consistent with results found in HPTN-052 (92). Support 

satisfaction is a subjective measure, and may not indicate the specific support behaviors that are 

conducive to ART adherence. Among HIV-positive individuals in partnerships, having a partner 

who had reminded them to take ART in the past year was significantly associated with high 

levels of satisfaction with partnership support. Encouraging partners of HIV-positive individuals 

to provide medication reminders, if the partner approves, may improve partnership satisfaction. 

Reminding a partner to take ART in the past year was not associated with the HIV-positive 

individual achieving ART adherence, however; while satisfaction with partnership support is 

valuable, it may not guarantee ART adherence. 

 In analyses among all HIV-positive TRIPAI participants, individuals aged 18 to 29 had 

significantly lower odds of viral suppression than individuals aged 50 or older. Younger 

individuals may engage in greater risk-taking behavior and be more difficult to retain in HIV 

care, increasing their risk for ART non-adherence (110). This finding in TRIPAI adds to the 
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evidence that younger age is a risk factor for ART non-adherence, and that young adults should 

be a focus for interventions on improving ART adherence (110,111).  

 Substance use was not associated with viral suppression in TRIPAI; these results mirror 

those found in HPTN-052, which similarly found no association between substance use and viral 

suppression (92). HIV-negative partners’ substance use impacted their partner’s perceived 

receipt of social support from their partner, however. HIV-positive partners were less likely to be 

highly satisfied with the support provided by their partner if their partner suffered from alcohol 

dependency. When coping with their own health issues, partners may be less capable of 

providing support to others. Individuals’ substance use was also highly correlated with their 

partners’ substance use; comorbid substance use among romantic or sexual partners has been 

previously documented in the literature (112). Ceasing substance use may be more difficult for 

an individual when his or her partner is also dependent on alcohol or drugs, because substance 

use is often considered a shared recreational activity (113). Partnerships in which both partners 

are substance-dependent also often report high levels of relationship discord (113). HIV-positive 

individuals with substance-using partners are less likely to receive adequate partner support, may 

be more likely to use substances themselves, and may find it more difficult to stop current 

substance use. 

Limitations 

 One limitation of this study is the cross-sectional nature of TRIPAI, which prevents the 

assessment of variations in partnership, partner support, substance use, and viral load over time. 

Additionally, TRIPAI may be vulnerable to biases associated with observational data, such as 

selection bias due to subject self-selection. The HIV-negative partners who enrolled in TRIPAI 

were required to attend a clinic visit and complete a questionnaire asking about the support they 
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provided to their partner; individuals in who agreed to participate in TRIPAI may be more 

supportive partners than HIV-negative individuals in serodiscordant partnerships who declined to 

participate. Additionally, since inclusion criteria for TRIPAI included partner disclosure of HIV 

status, individuals who felt they could not disclose their HIV status to their partners were 

excluded. Prior research has indicated that among HIV-serodiscordant couples, HIV status 

disclosure was significantly associated with ART adherence (106). It is thus possible that the 

participants enrolled in TRIPAI are not representative of all HIV-serodiscordant couples in 

Brazil, and that individuals who feel unable to disclose their HIV status to their partners may 

face reduced rates of ART adherence. 

It is also possible that there are instances of unmeasured confounding in this study. For 

example, factors such as depression and stress likely influence level of partner support, ART 

adherence, and viral suppression, but were not measured in this study. In previous studies on 

ART adherence and serodiscordant couples, mental health, and specifically depression, was 

associated with ART non-adherence (92). Additionally, viral load was used as a proxy for ART 

adherence in TRIPAI. Although ART adherence was not measured directly, however, the 

majority individuals achieve undetectable viral load within six months of ART-initiation; 

individuals who had detectable viral loads within six months of ART-initiation were excluded 

from analyses in TRIPAI (23,95). While some individuals may have resistant strains of HIV, 

leading to viral load rebound despite perfect ART adherence, the vast majority of cases of viral 

rebound and resistant strains of HIV are associated with poor ART adherence (114) Additionally, 

some of the data collected in this study are sensitive, such as questions on alcohol and drug use, 

intimate partner violence, and sexual behaviors, and may thus be prone to misclassification. 

While sensitive information collected via ACASI tends to produce less social desirability bias 
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than when sensitive information is collected in face-to-face interviews, it is possible that 

individuals may still underreport socially undesirable behaviors (e.g. substance use) and 

overreport socially desirable behaviors (e.g. condom use) in ACASI. 

 

3.6 CONCLUSION 

Overall, having an HIV-negative partner, vs. being single, did not appear to be associated 

with improved odds of viral suppression in this population. The presence of certain partnership 

support factors, however, may facilitate ART adherence and viral suppression among 

serodiscordant partnered individuals. Attending clinic visits and (among partnerships where the 

HIV-positive partner is female) actively reminding a partner to take ART, may facilitate ART 

adherence and viral suppression among HIV-positive individuals in serodiscordant relationships. 

Practical, objective measures of partnership support appeared to be more strongly linked to viral 

suppression than subjective measures of support. Couple-focused interventions, including 

interventions regarding how to provide support and the importance of ART, may enhance HIV-

positive individuals’ satisfaction with support and facilitate improved ART adherence and 

successful viral suppression.  
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3.7 Tables and Figures 

 

Figure 3.1. Adjusted odds ratios indicating the associations between exposures of interest and 
viral suppression among all 301 HIV+ participants in TRIPAI (partnered and unpartnered). 
 
 
 
 
 



	 55 

 
 
Figure 3.2. Adjusted odds ratios indicating associations between partnership support variables of 
interest and viral suppression, among 201 HIV+ partnered individuals in serodiscordant 
relationships. 
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Table 3.1. Sociodemographics and ART adherence of HIV-positive participants in partnerships, 
their serodiscordant (HIV-negative) partners, and the HIV-positive unpartnered individuals in 
TRIPAI (n=502) 

 Partnered (n=402) Unpartnered 
(n=100) 

HIV+  
n (%) 

HIV-  
n (%) 

HIV+ 
n (%) 

Age    
18-29 39 (19) 37 (19) 11 (11) 
30-39 79 (39) 72 (36) 25 (36) 
40-49 60 (30) 51 (26) 30 (30) 
50+ 23 (11) 40 (20) 34 (34) 
    
Gender    
Female 139 (69) 62 (31) 68 (68) 
Male 62 (31) 139 (69) 32 (32) 
    
Race    
Black 53 (26) 39 (20) 19 (19) 
Mixed 29 (14) 31 (16) 17 (17) 
White 119 (59) 129 (65) 64 (64) 
    
City of residence    
Porto Alegre 109 (63) 109 (63) 53 (65) 
Other 65 (37) 65 (37) 28 (35) 
    
Education level    
Less than primary school 85 (43) 74 (37) 43 (43) 
Completed primary school to 
some high school 47 (24) 51 (26) 32 (32) 

Completed high school or higher 68 (34) 74 (37) 25 (25) 
    
Have children    
No 31 (15) 39 (20) 26 (26) 
Yes 170 (85) 159 (80) 74 (74) 
    
Alcohol dependency    
No dependency 183 (94) 171 (87) 89 (89) 
Any dependency 12 (6) 26 (13) 11 (11) 
    
Drug dependency    
No dependency 179 (89) 180 (90) 85 (85) 
Any dependency 22 (11) 20 (10) 15 (15) 



	 57 

* Among females 
** Among individuals sexually active in past month 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    

Pregnancy/attempted 
pregnancy in past year* 

   

No 99 (71) 57 (93) 64 (94) 
Yes 40 (29) 4 (7) 4 (7) 
    
Sexually active in past month    
No 8 (4) 8 (4) 56 (60) 
Yes 186 (96) 184 (96) 37 (40) 
    
Condom use in past month**    
Never (0%) 67 (36) 68 (37) 5 (16) 
Sometimes (16-90%) 37 (20) 29 (16) 1 (3) 
Always (100%) 82 (44) 89 (48) 27 (82) 
    
Viral load (< 40 copies/ml)    
Undetectable 157 (79) - 76 (76) 
Detectable 43 (22) - 24 (24) 
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Table 3.2. Crude and adjusted logistic regression models, examining the association between 
exploratory variables and undetectable viral load, including both HIV+ partnered and HIV+ 
unpartnered participants in TRIPAI (n=301). 
 

Exploratory variable 
Crude Model Adjusted model 

OR 95% CI p-
value AOR 95% CI p-

value 

Partnership 
Unpartnered Ref. - - Ref. - - 

Partnered 1.15 0.65, 2.04 0.62 1.37 0.76, 2.48 0.30 

Have children 
No Ref. - - Ref. - - 

Yes 0.69 0.33, 1.46 0.34 0.65 0.30, 1.42 0.28 

City of 
residence 

Other Ref. - - Ref. - - 

Porto Alegre 0.59 0.31, 1.13 0.11 0.63 0.33, 1.20 0.16 

Any alcohol or 
drug 

dependency 

No Ref. - - Ref. - - 

Yes 1.20 0.56, 2.54 0.64 1.21 0.57, 2.60 0.62 

Sexually active 
in past month 

No Ref. - - Ref. - - 

Yes 1.58 0.84, 3.00 0.16 2.35 0.94, 5.89 0.07 
Pregnant/tried 

to get 
pregnant in 

past year 

No Ref. - - Ref. - - 

Yes 0.69 0.34, 1.39 0.30 0.89 0.37, 2.16 0.80 

Education 
level 

Less than primary 
school Ref. - - Ref. - - 

Completed 
primary school to 
some high school 

0.88 0.46, 1.68 0.70 1.01 0.52, 1.96 0.99 

High school or 
more 1.64 0.82, 3.26 0.16 1.67 0.83, 3.39 0.15 

Gender 
Female Ref. - - - - - 

Male 1.42 0.77, 2.63 0.26 - - - 

Age 

18 to 29 Ref. - - - - - 

30 to 39 1.21 0.57, 2.55 0.62 - - - 

40 to 49 1.71 0.77, 3.80 0.18 - - - 

50 plus 3.06 1.13, 8.29 0.03* - - - 

Race 

White Ref. - - - - - 

Black 0.58 0.31, 1.09 0.09 - - - 

Mixed 0.76 0.35, 1.64 0.48 - - - 
* p-value < 0.05 
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Table 3.3. Partnership support provided, according to HIV-positive individuals in serodiscordant 
relationships, by gender (n=201). 
 

 
HIV+ partner 

female 
n (%) 

HIV+ partner 
male 
n (%) 

Partner provides 
financial/material support   

Yes 101 (74)* 26 (43)* 
No 35 (26)* 35 (57)* 
   
In the past year, partner has 
reminded individual to take 
ART 

  

Yes 72 (78)* 24 (62)* 
No 20 (22)* 15 (39)* 
   
In the past year, how active 
was partner in reminding 
individual to take ART? 

  

Very active 46 (34) 27 (46) 
Active 28 (21) 7 (12) 
Reasonably active 24 (18) 8 (14) 
Not active 38 (28) 17 (29) 
   
In the past year, partner 
attended monthly visits   

Yes 34 (37) 13 (33) 
No 58 (63) 26 (67) 
   
In the past year, partner 
offered emotional support in 
taking ART 

  

Yes 38 (41) 19 (49) 
No 54 (59) 20 (51) 
   
Overall satisfaction with 
partner support   

Very satisfied 108 (80) 51 (88) 
A little satisfied 20 (15) 2 (3) 
A little unsatisfied 4 (3) 3 (5) 
Very unsatisfied 3 (2) 2 (3) 

* Statistically significant differences in partnership support by gender; p-value < 0.05 
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Table 3.4. Crude and adjusted logistic regression models, examining the association between 
exploratory variables and outcomes of interest, among HIV-positive partnered participants only 
(n=201). 
 

Outcome 
variable Exploratory variable 

Crude Model Adjusted model 

OR 95% CI p-
value AOR 95% CI p-

value 

Undetectable 
Viral 

Load/ART 
Adherent 

Gender 
Female Ref. - - - - - 

Male 1.87 0.84, 4.19 0.13 - - - 

Partner attends 
monthly visits 

No Ref. - - Ref. - - 

Yes 2.55 0.89, 7.30 0.08 2.99 1.00, 8.93 0.05* 

Partner reminds 
to take ART 

No Ref. - - Ref. - - 

Yes 0.71 0.24, 2.09 0.54 0.63 0.20, 1.96 0.42 

Partner actively 
reminds to take 

ART 

Among 
men 0.43 0.09, 2.02 0.29 0.51 0.11, 2.45 0.40 

Among 
women 2.34 0.93, 5.89 0.07 2.67 1.04, 6.88 0.04* 

Partner provides 
financial support 

No Ref. - - Ref. - - 
Yes 0.72 0.34, 1.53 0.40 0.68 0.31, 1.52 0.35 

Partner provides 
emotional 
support 

No Ref. - - Ref. - - 

Yes 0.57 0.23, 1.42 0.23 1.72 0.67, 4.34 0.26 
Very satisfied 
with partner 

support 

No Ref. - - Ref. - - 

Yes 0.84 0.32, 2.21 0.73 0.96 0.36, 2.56 0.93 
Reported 

Intimate Partner 
Violence 

No Ref. - - Ref. - - 

Yes 0.41 0.13, 1.29 0.13 0.43 0.13, 1.36 0.15 

Any substance 
dependency 

No Ref. - - Ref. - - 

Yes 0.93 0.37, 2.33 0.87 0.93 0.35, 2.45 0.88 

Pregnant/tried 
to get pregnant 

in past year 

No Ref. - - Ref. - - 

Yes 0.56 0.25, 1.27 0.16 0.59 0.23, 1.53 0.28 

Satisfaction 
with partner 

support 

Partner has 
alcohol 

dependency 

No Ref. - - Ref. - - 

Yes 0.26 0.11, 0.64 0.004* 0.23 0.08, 0.66 0.006* 

Partner has 
drug 

dependency 

No Ref. - - Ref. - - 

Yes 0.82 0.26, 2.61 0.73 2.00 0.65, 
13.86 0.16 

Partner reminds 
to take ART 

No Ref. - - Ref. - - 

Yes 3.44 1.33, 8.87 0.01* 3.61 1.28, 
10.21 0.02* 

* p-value < 0.05 
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3.7 Appendices 
 
Appendix 3.1. Alcohol Use Disorders Identification Test (AUDIT) to screen for excessive 
alcohol use that may substantial risk or harm.  
Questions 0 1 2 3 4 

1. How often do you have a drink 
containing alcohol? 

Never Monthly or 
less 

2-4 times a 
month 

2-3 times 
a week 

4 or more 
times a 
week 

2. How many drinks containing alcohol 
do you have on a typical day when you 
are drinking? 

1 or 2 3 or 4 5 or 6 7 to 9 10 or more 

3. How often do you have six or more 
drinks on one occasion? 

Never Less than 
monthly 

Monthly Weekly Daily or 
almost daily 

4. How often during the last year have 
you found that you were not able to 
stop drinking once you started? 

Never Less than 
monthly 

Monthly Weekly Daily or 
almost daily 

5. How often during the last year have 
you failed to do what was normally 
expected of you because of drinking? 

Never Less than 
monthly 

Monthly Weekly Daily or 
almost daily 

6. How often during the last year have 
you needed a first drink in the morning 
to get yourself going after a heavy 
drinking session? 

Never Less than 
monthly 

Monthly Weekly Daily or 
almost daily 

7. How often during the last year have 
you had a feeling of guilt or remorse 
after drinking? 

Never Less than 
monthly 

Monthly Weekly Daily or 
almost daily 

8. How often during the last year have 
you been unable to remember what 
happened the night before because of 
your drinking? 

Never Less than 
monthly 

Monthly Weekly Daily or 
almost daily 

9. Have you or someone else been 
injured because of your drinking? 

No   Yes, but not 
in the last 
year 

  Yes, during 
the last year 

10. Has a relative, friend, doctor, or 
other health care worker been 
concerned about your drinking or 
suggested you cut down? 

No   Yes, but not 
in the last 
year 

  Yes, during 
the last year 

  Total 
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Appendix 3.2. The Drug Abuse Screening Test (DAST) to identify possible drug use disorder 
for TRIPAI  
 
The following questions concern information about your possible involvement with drugs not 
including alcoholic beverages during the past 12 months. Carefully read each statement and 
decide if your answer is "Yes" or "No". Then, circle the appropriate response beside the 
question. 
In the statements, "drug abuse" refers to (1) the use of prescribed or over-the-counter drugs in 
excess of the directions, and (2) any non-medical use of drugs.  

11. Have	you	used	drugs	other	than	those	required	for	medical	reasons?	 Yes	 No	

12. Do	you	abuse	more	than	one	drug	at	a	time?	 Yes	 No	

13. Are	you	always	able	to	stop	using	drugs	when	you	want	to?	 Yes	 No	

14. Have	you	had	"blackouts"	or	"flashbacks"	as	a	result	of	drug	use?	 Yes	 No	

15. Do	you	feel	very	bad	or	guilty	about	your	drug	use?	 Yes	 No	

16. Does	your	spouse	or	partner	(or	parents)	ever	complain	about	your	
involvement	with	drugs?	

Yes	 No	

17. Have	you	neglected	your	family	because	of	your	use	of	drugs?	 Yes	 No	

18. Have	you	engaged	in	illegal	activities	in	order	to	obtain	drugs?	 Yes	 No	

19. Have	you	ever	experienced	withdrawal	symptoms	(felt	sick)	when	you	
stopped	taking	drugs?	

Yes	 No	

20. Have	you	ever	had	medical	problems	as	a	result	of	your	drug	use	(e.g.,	
memory	loss,	hepatitis,	convulsions,	bleeding,	etc.)?	

Yes	 No	
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Appendix 3.3. Covariates included in multivariate models to control for confounding variables, 
by outcome variable and exposure variable of interest. 
 

Outcome Variable Exposure Variable Covariates 

Undetectable VL 

Gender n/a 
Age n/a 
Race n/a 

Education level Age; gender; race; city of 
residence 

Partnership 
Age; gender; race; education 
level; have children; city of 
residence 

Any alcohol dependency 
Age; gender; race; city of 
residence; education level; 
drug dependency 

Any drug dependency 
Age; gender; race; city of 
residence; education level; 
alcohol dependency 

Partner attends monthly 
visits 

Partner age; partner gender; 
partner race; partner 
education level; partner has 
substance dependency 

Partner reminds/actively 
reminds to take ART 

Partner age; partner gender; 
partner education level; 
partner has substance 
dependency  

Partner provides emotional 
support 

Partner age; partner gender; 
partner race; partner 
education level; partner has 
substance dependency 

Partner provides financial 
support 

Partner age; partner gender; 
partner race; partner 
education level; partner has 
substance dependency  

Sexually active in past 
month 

Age; gender; education level; 
race; have children; 
partnership status 

Very satisfied with partner 
support 

Age; gender; education level; 
race; partner reminds to take 
ART; have children 

Children 
Age; gender; education level; 
city of residence; race 
partnership status 
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City of residence 
Age; gender; education level; 
race; have children; 
partnership status 

IPV 
Age; gender; education level; 
drug dependency; alcohol 
dependency 

Pregnancy Age; gender; education level; 
have children; have partner 

Satisfaction with 
partner support 

Partner alcohol dependency 

Partner age; partner gender; 
partner education level; 
partner race; partner drug 
dependency 

Partner drug dependency 

Partner age; partner gender; 
partner education level; 
partner race; partner alcohol 
dependency 

Partner reminds to take 
ART 

Partner age; partner gender; 
partner education level; 
partner race; partner 
substance dependency 
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Chapter IV. Study 3: A qualitative study on the acceptability of and 

adherence to a vaginal ring for HIV prophylaxis among adolescent 

girls 

 

4.1 Abstract 

Objective: This paper aims to assess the product, relationship, and sex factors that act as 

facilitators or barriers to the acceptability of a vaginal ring (VR) for HIV prevention among 

adolescent girls aged 15 to 17 years. 

Design: Ninety-six 15 to 17 year old girls from six urban sites in the U.S. were enrolled in a 24-

week randomized controlled trial assessing the safety and acceptability of a dapivirine VR for 

HIV prevention. At week 24, twenty-one (22%) girls were randomly selected to participate in in-

depth-interviews (IDIs). 

Methods: At the conclusion of follow-up (24 weeks), IDIs for a subset of the study population 

were conducted by researchers via Skype. Interviews were transcribed verbatim, a codebook 

created, and data analyzed using Atlas.Ti. Product, relationship, and sex factors perceived as 

potential facilitators or barriers to VR acceptability were coded, and relevant themes identified. 

Fourteen percent of interviews were double-coded to assess inter-rater reliability. 

Results: Product factors were most frequently mentioned as barriers to VR acceptability. Many 

participants reported concerns about the large size of the VR upon first impression, but most 

found the VR comfortable when placed inside the body; some participants reported pain 

associated with VR insertion, however. Several participants reported concerns regarding 

cleanliness of the VR, particularly during menstruation. Relationship factors rarely appeared to 
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act as barriers to VR acceptability; the majority of participants disclosed VR use to their sexual 

partners, and positive reactions from sexual partners regarding the VR, which were common, 

appeared to facilitate VR acceptability. Emotional and/or physical discomfort surrounding VR 

use during sex was mentioned occasionally as a potentially barrier to VR acceptability. 

Conclusion: Product factors, specifically VR size and use of the VR during menstruation, were 

the most commonly reported barriers to VR acceptability for HIV prevention among adolescent 

girls in this study. Adolescent girls may require additional counseling to encourage use and 

assuage product concerns regarding a VR for HIV prevention. 
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4.2 BACKGROUND 
 

Globally, adolescent girls and young women face a disproportionate burden of HIV, as 

compared to their male counterparts, and AIDS remains the leading cause of death for girls and 

women ages 15 to 44 (115–117). In 2015, there were an estimated 450,000 incident cases of HIV 

among adolescent girls and women ages 15 to 24 worldwide, the majority of which arose in sub-

Saharan Africa (118,119). In most sub-Saharan African countries, girls and young women face a 

higher incident rate of HIV than any other age or gender group (118). In Kenya, young women 

are four times more likely to be infected with HIV than young men (115,120); in South Africa, 

young women are three times more likely to be infected (115,121). Adolescent females 

predominantly acquire HIV through heterosexual sex (118,122), and remain at increased risk of 

acquiring new HIV infections due to a multitude of biological, structural, and behavioral factors 

(118,123–130). New HIV prevention methods that specifically target adolescent females are 

critical to prevent HIV acquisition among this population, and to prevent the further spread of 

HIV via heterosexual transmission.  

 In order to reduce the incidence of HIV among girls and women globally, female-

initiated prophylactic methods, such as oral pre-exposure prophylaxis (PrEP) and PrEP delivered 

through a vaginal microbicide gel have been explored (131–133). It is theorized that these 

female-initiated interventions may face fewer barriers to adherence and confer better HIV 

protection than barrier methods of HIV prevention, such as condoms. Many girls and women in 

HIV-endemic countries cannot rely on condoms for HIV protection, due to the fact that condom 

use relies on agreement from partners. Inability to negotiate condom use may be more common 

among adolescents than among older women, and young women in some countries have reported 

that they do not bring up condom use with partners due to fears of violence (115). While PrEP-
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based prophylactic products have the potential to be highly effective among adolescent girls and 

women, the extent to which they protect against HIV acquisition is highly dependent on 

adherence (17). Adherence to oral PrEP and PrEP delivered through a microbicide gel in 

previous trials – notably in Microbicide Trial Network (MTN)-003 (VOICE), FEM-PrEP, and 

CAPRISA 004 – was demonstrated to be low, and often too low to confer protection against HIV 

(131–134). Due to low adherence rates for oral PrEP and PrEP via vaginal microbicide gels, a 

vaginal ring (VR) is being explored as an HIV prevention method that could potentially remove 

some of the current behavioral barriers to PrEP adherence (132). The study of a VR for HIV 

prophylaxis is especially important among adolescents, considering that adolescent women may 

face lower rates of adherence to current PrEP products than older women (133). In VOICE, 

younger women were significantly less likely to adhere to PrEP, and significantly more likely to 

acquire HIV (133).  

MTN-020, A Study to Prevent Infection with a Ring for Extended Use (ASPIRE), is a 

Phase 3 randomized controlled trial assessing the efficacy, safety, acceptability, and adherence of 

the dapivirine VR among 2,629 HIV-negative women ages 18 to 44 in Malawi, South Africa, 

Uganda, and Zimbabwe (21). Before the dapivirine VR can be approved for large scale use in 

sub-Saharan Africa among adolescent girls under age 18, its safety and acceptability must be 

separately assessed in girls ages 15 to 17, which is currently being done in the United States in 

MTN-023. Reasons for non-adherence to the VR in younger age groups will also be explored in 

MTN-023; this research is critical, as results from ASPIRE revealed that women under age 25 

were significantly less likely to adhere to the VR, and significantly more likely to acquire HIV 

(133). Prior to MTN-023, there had been a dearth of PrEP trials among adolescent girls due to 

ethical and regulatory difficulties. Research on adherence and acceptability of the dapivirine VR 
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among adolescent girls is essential, however, as this population faces a disproportionate risk of 

HIV acquisition, and may also face increased barriers to VR acceptability and adherence 

compared to older women. 

 The aim of this study is to identify product-related, relationship-related, and sex-related 

factors that may influence the acceptability of and adherence to a VR for HIV prevention among 

adolescent girls ages 15 to 17 years. 

 

4.3 METHODS 

MTN-023/International Partnership for Microbicides (IPM)-030 is a multi-center, two-

arm, randomized, double-blind, placebo-controlled Phase 2a trial, examining a VR as a potential 

HIV prevention method among adolescent girls ages 15 to 17 (135). Ninety six HIV-negative 

girls ages 15 to 17 were enrolled from 2014 to 2016 at 6 sites in the United States – the 

University of Alabama, Boston, the Bronx, Denver, Memphis, and Pittsburgh, – and randomized 

3:1 to a dapivirine (25mg) VR or a placebo VR, then followed for 24 weeks (135). Participants 

had to be sexually active and HIV-negative in order to be eligible to enroll in MTN-023. 

Participants were recruited from adolescent and primary care health clinics, family planning 

clinics, gynecology clinics, and community-based locations (136). Participants self-inserted a 

VR at the initial study visit, and at each subsequent clinic visit when a new VR was dispensed 

(136). Participants attended clinic visits every four weeks, from baseline to week 24, and 

received a new VR at each clinic visit from baseline to week 20. Week 24 marked the final study 

visit, when the VR was removed and no new VR inserted. 

At week 25, 21 (21.9%) of the girls from the University of Alabama, Boston, the Bronx, 

Denver, and Pittsburgh were randomly selected for completing in-depth-interviews (IDIs) via 
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Skype that lasted from 30 minutes to one hour, to explore in detail the reasons for (non-) 

acceptability of and (non-) adherence to the VR across the study period (135). Young female 

researchers who were trained interviewers conducted the IDIs. IDIs were audio recorded and 

transcribed verbatim. All study participants consented to participate in IDIs at the time of 

enrollment into MTN-023. Participants were reimbursed for their participation in MTN-023 

throughout the 24-week study period; those who completed IDIs received an additional $25 in 

compensation. 

Grounded theory approach was employed to identify themes pertaining to relationship, 

sex, and product factors influencing VR adherence and acceptability. The analysis of IDIs was 

guided by a modified version of the “Comprehensive and Flexible Conceptual Framework,” 

which was originally designed to investigate the acceptability of and adherence to microbicides 

in HIV clinical trials (137,138). The version of the framework adopted for this study focuses on 

three aspects of the use experience – product factors, sex factors, and relationship factors – that 

operate in a broader contextual environment and affect the acceptability and adherence to a VR 

for HIV prevention among adolescent girls. Product, sex, and relationship factors were explored 

in depth to determine whether and how they may act as barriers to, or facilitators of, VR 

acceptability for HIV prevention among adolescent girls (Figure 4.1). 

 Transcribed data were analyzed qualitatively using Atlas.Ti v1.5.0 (139). A detailed 

codebook was created, defining the relevant product, sex, relationship, contextual, adherence, 

and acceptability portions of the IDIs. Each variable included in the codebook has the following 

information: a codename; a definition; a full definition of inclusion criteria; a full definition of 

exclusion criteria; and example passages (140). Such methods of codebook creation were 

developed for the specific use of analyzing IDIs in qualitative HIV research (140). Codes were 
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grouped according to categories specified in the conceptual model (Appendix 4.1). Once coded, 

data were analyzed to decipher recurrent themes that may indicate potential barriers and 

facilitators to VR use in this population. Fourteen percent of IDIs were double-coded for inter-

rater reliability. 

 

4.4 RESULTS 

Inter-rater Reliability  

According to the 3 (14%) IDIs in MTN-023 that were double-coded, the inter-rater 

reliability of the codebook was 82%, indicating a relatively high level of coder agreement. 

Sociodemographics 

 Of the 21 participants who completed IDIs, the mean age was 17.3 years. Eleven (52%) 

of the girls racially identified as black, nine (42%) as white, and four (19%) as Hispanic, with 

participants having the option to select all racial/ethnic groups with which they identified. 

Seventeen of the 21 girls (81%) had been randomly allocated to the treatment (dapivirine) VR, 

while four (19%) were assigned to the control VR. Four (19%) participants were from the Boston 

site, four (19%) were from the Bronx, six (29%) were from Colorado, four (19%) were from 

Pittsburgh, and three (14%) were from the University of Alabama. 

Relationship factors 

“[I told] my boyfriend… The way [he] reacted was generally positive, [he] just wanted to make 
sure that I was safe… but [he was] totally fine with me doing what I wanted to do.” 

       - 15-year-old Caucasian girl from Colorado 

 Relationship factors, including disclosure of VR use to partners (i.e. whether girls told 

their partner that they were using a VR as part of a clinical trial), and partner reaction to the girls’ 

VR use, were most frequently mentioned as potential facilitators to VR acceptability and 
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adherence. Relationship factors that could potentially act as barriers to VR acceptability did not 

emerge as frequently as expected among the adolescent girls in MTN-023 (Table 4.1, quotes 1-

4). The vast majority of girls felt comfortable enough to tell their main sex partners, most 

commonly referred to as “boyfriends,” about their VR use (Table 4.2, quotes 1-17), a factor that 

we expect to be positively associated with VR acceptability and adherence. One participant, 

however, decided not to disclose VR use to her partner, due to feeling uncomfortable or 

embarrassed about approaching this conversation, and a premonition that her partner would have 

a negative reaction to the VR (Table 4.1, quotes 1, 2).  

 Partner reactions were generally neutral or positive, with the majority of partners being 

accepting or supportive of the girls’ VR use (Table 4.2, quotes 18-31). Once their partners had 

been told, most girls reported that their partners did not mind them using the VR (Table 4.2, 

quotes 18-23, 26, 27, 29-31). Some partners offered further support and interest in the VR, 

wanting to know more about the product and the study (Table 4.2, quotes 19, 25, 28), or helping 

their partner re-insert the VR if it became dislodged during sex (Table 4.2, quote 24).  

 Despite the majority of partners reacting positively or neutrally to the VR, a couple of 

girls reported that partners had negative reactions (Table 4.1, quotes 3, 4). Some partners didn’t 

like that they could feel the VR during sex, and some expressed emotional discomfort, 

confusion, or fears associated with their partner’s use of the VR, including the fear that using the 

VR could increase susceptibility to HIV infection (Table 4.1, quotes 3, 4).  

Sex factors 

“I was anxious, I’m like what if they don’t like it, what if they feel it’s there… During sex it’s not 
the best feeling… it’s kind of uncomfortable.” 

      - 17-year-old African American girl from Boston 
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 Physical and/or emotional discomfort surrounding VR use during sex was expressed 

fairly frequently by girls in the study (Table 4.1, quotes 5-19). Some of these expressions of 

discomfort appeared to be related to relationship factors, including disclosure of VR use to 

partners, and partners’ reaction to the VR. For example, some girls explained that they didn’t like 

using the VR during sex, because their partners could feel the VR (Table 4.1, quotes 8-10). Most 

partners who felt the VR during sex, however, did not state that this caused them to dislike the 

VR (Table 4.1, quotes 8, 10). More commonly, when partners disclosed that they could feel the 

VR during sex, this caused the girls to dislike, or feel uncomfortable using, the VR (Table 4.1, 

quotes 5, 9, 10). One girl expressed feelings of anxiety or embarrassment associated with sex 

while using the VR, because she did not feel able to disclose her VR use, and did not want her 

partner to find out about it (Table 4.1, quote 2).  

In addition to feelings of embarrassment or partner-related concerns surrounding VR 

interference with sex, some girls reported physical discomfort and/or pain that occurred during 

sex while the VR was in place (Table 4.1, quotes 12-19). Some girls reported that this physical 

discomfort led them to remove the VR before or during sex (Table 4.1, quotes 14, 19). A few 

girls stated that they had a decreased desire to have sex, and were thus having sex less 

frequently, which they attributed to discomfort with, or dislike of, having sex while using the VR 

(Table 4.1, quotes 6, 7). Several girls reported that having to leave the VR in while having sex 

was one of the things they liked least about the product, either due to their own or their partners’ 

discomfort (Table 4.1, quotes 8, 9, 13, 16, 17). 

Despite the fact that some girls felt some degree of emotional and/or physical discomfort 

using the VR during sex, the majority reported that they did not experience such discomfort. 
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Several girls reported that they felt comfortable, that their partners could not feel the VR, and 

that their sexual experiences did not change as a result of using the VR (Table 4.2, quotes 32-40). 

Product factors 

“I thought it was pretty big… [Insertion] is kind of painful.” 
- 16-year-old African American girl from Alabama 

 
“I’d be having my period while I had the ring in… and… I could just assume that it was 

probably gross, so I just cleaned it out when I was in the shower.” 
- 15-year-old Hispanic girl from Colorado	

 Concerns with the product itself were much more commonly mentioned than concerns 

with partner reactions to the VR or discomfort during sex (Table 4.1, quotes 20-76). Upon being 

presented with the VR for the first time, the majority of participants reported that the VR was 

much larger and/or much more rigid than they had anticipated (Table 4.1, quotes 20-36). For 

some girls, this resulted in worries or fears that the VR would not fit, or would be painful (Table 

4.1, quotes 24, 31, 32, 35). Several girls reported that inserting the VR was difficult, 

uncomfortable, or painful (Table 4.1, quotes 46-57), but many others disclosed that despite the 

VR’s size they found insertion easy and painless (Table 4.2, quotes 66-76). Even among girls 

who reported problems associated with insertion or fears about the VR not fitting, most found 

that once the VR was in place, they could not feel it at all (Table 4.2, quotes 41-65). Many girls 

reported that the fact that they could not feel the VR inside their bodies, and that the VR did not 

interfere with any of their daily activities, was what they liked most about the VR (Table 4.2, 

quotes 41-47, 49, 56, 63, 77-81, 84). 

Despite most girls reporting no physical concerns once the VR was in place, some girls 

reported that they did feel physical discomfort that occurred after VR insertion (Table 4.1, quotes 

58-62). A few girls reported that the VR caused physical discomfort during daily activities, at 

school, or while exercising (Table 4.1, quotes 58-61). One girl expressed that she believed the 
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discomfort she felt was associated with the large size of the VR (Table 4.1, quote 62). Some girls 

in the study also attributed VR use to other physical side effects. For example, a few girls 

reported increased cramping, vaginal discharge, redness, or irritation while using the VR (Table 

4.1, quotes 70-76). 

 Another common product concern was related to menstruation while using the VR. As 

the VR is required to be in place continuously, and only removed monthly for a new VR to be 

immediately reinserted, the VR must remain in place during menstruation. Some girls reported 

emotional or physical discomfort with using the VR during menstruation (Table 4.1, quotes 37-

45). Several girls expressed that they felt like the VR was unclean, that they needed to remove 

the VR to wash it during menstruation, and/or that having blood on the VR was “gross” (Table 

4.1, quotes 37-40). Others reported that using tampons while having the VR in place was 

physically uncomfortable, or that they were told not to use tampons while using the VR – despite 

that tampon use is not contraindicated with VR use – which they disliked (Table 4.1, quotes 41-

45). Some girls described that having to leave the VR inside their bodies while they menstruated 

was one of the things they liked least about the VR (Table 4.1, quotes 39, 44).  

  

4.5 DISCUSSION 

 Despite the fact that most girls in MTN-023 decided to disclose their use of the VR to 

their partners, partner disclosure may remain an important barrier to VR acceptability among 

some adolescent girls. It is likely, for example, that adolescent girls who enrolled in the study 

may be more comfortable discussing issues relating to vaginal practices and sexual activities 

than girls who decided not to enroll. This is because girls knew that participation in MTN-023 

involved insertion of a vaginal ring, and answering questionnaires, and potentially interview 



	 76 

questions, regarding sex; girls uncomfortable with discussing a VR or sexual practices may have 

thus been dissuaded from enrolling. Concerns regarding partner disclosure are especially 

pertinent among adolescent girls, as this population may be more likely than older women to feel 

that they do not have the ability to communicate concerns or preferences relating to sex to their 

partners (141,142). Lack of open communication with partners has also been linked to higher 

rates of unprotected sex among adolescent girls (141,142). Several girls in MTN-023 expressed 

that they did not believe it would be possible to use the VR without telling their partners, and 

many partners reported feeling the VR during sex. Consequently, feeling unable to discuss the 

VR with sex partners may prevent adolescent girls from using the VR for HIV prevention. It is 

possible that girls who do choose to use the VR, despite feeling uncomfortable discussing the 

product with their partners, may remove the VR before sex, and subsequently forget or be unable 

to covertly reinsert the VR, reducing the product’s effectiveness. 

 Negative partner reactions to the VR, such as calling the product “weird” or expressing 

fear that use of the product could increase susceptibility to HIV, may have serious consequences 

regarding VR adherence. Adolescent girls may be particularly vulnerable to opinions of 

boyfriends/sex partners, and be persuaded to discontinue use of a product that their partners 

dislike (143,144). For example, adolescent girls are more likely than older women to discontinue 

condom use if partners indicate their dislike of condoms (143–147). It is thus plausible to expect 

that adolescent girls may be more likely than older women to discontinue use of a VR for HIV 

prevention if their sexual partners state that they dislike the VR. 

 Emotional discomfort with VR use during sex also emerged independently from 

relationship factors, and was expressed even when boyfriends were supportive of girls’ VR use. 

Feeling anxious, uncomfortable, or embarrassed about leaving the VR in during sex was fairly 
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common among participants in MTN-023, and may negatively impact acceptability of the VR for 

HIV prevention in this population. Embarrassment and shame surrounding other safe sex 

practices, such as purchasing condoms, have been previously identified among adolescent girls 

(148–150). Normalizing and promoting safe sex practices as positive behaviors may be crucial to 

increasing adolescent girls’ comfort with PrEP products, including the VR. 

 Pain and discomfort associated with using the VR during intercourse and VR insertion 

were expressed fairly frequently among girls in MTN-023. Some girls also reported 

pain/discomfort while the VR was in place that was not associated with insertion or sexual 

intercourse, although this was reported less frequently. As the pelvic birth canal continues to 

grow through adolescence, it is possible that the size and rigidity of the VR may be more likely 

to cause discomfort among adolescents than among older women (151). Additionally, although 

the majority of the girls reported that the VR was in fact comfortable, almost all were surprised 

and/or concerned about the size and/or rigidity of the VR when it was first presented to them. 

Fears about pain or discomfort have the potential to dissuade adolescents from ever trying the 

VR for HIV prevention. To combat this fear, girls should receive sufficient counseling 

describing how the VR is placed in the vagina, and that it is not supposed to cause any pain or 

discomfort once it has been inserted. Similarly, counseling may help to assuage girls’ concerns 

regarding VR cleanliness during menstruation. Clinic staff should counsel girls to assure them 

that the VR is not unhygienic to use during menstruation, that tampons can still be used, and that 

it is not necessary to clean or rinse the VR. 

Limitations 

A limitation, common with qualitative research, is that this paper involves in-depth-

interviews from a relatively small number of participants (n=21), representing a relatively small 
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fraction (22%) of MTN-023’s total study population. However, 21 is a reasonably large sample 

size for a study that is qualitative in nature, is likely representative of the study population due to 

the randomization of the selection process, and allows for the detailed analysis of qualitative 

data. As the sample of interview participants was drawn randomly from the study population, the 

results of this qualitative research are expected to be generalizable across all MTN-023 

participants.  

 Another limitation of this research is that multiple interviewers were involved in 

conducting the IDIs, potentially contributing to lack of standardization in interview style. A 

highly detailed standardized interview script was utilized, however, and transcriptions suggest 

that the same, or very similar, questions were asked across the sample. An additional relevant 

limitation is that the IDIs were done via Skype, as opposed to in person, necessitated by the fact 

that the girls in the study were spread geographically throughout the U.S. This may have 

impacted interviewer-subject rapport, and affected girls’ willingness to answer sensitive 

questions. Additionally, while interviewers were comprised of graduate students and younger 

staff members, there was an age difference between interviewers and subjects, which could have 

also impacted rapport. 

 It is possible that girls in this study may have been hesitant to discuss questions that were 

sensitive in nature, such as questions about sex. Interviewers attempted to alleviate this issue by 

ensuring girls of the confidentiality of their responses, and probing interviewees with relevant 

questions to encourage greater comfort in disclosing sensitive information. Additionally, due to a 

social desirability bias leading to the overreporting of positive behaviors, it is possible that girls 

may have overreported adherence to the VR during IDIs. To overcome this barrier, VR 

adherence in MTN-023 will be assessed more thoroughly in subsequent quantitative papers. In 
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addition to answering questions on VR adherence in IDIs, girls enrolled in MTN-023 were also 

asked about VR adherence via ACASI surveys and text messages, allowing researchers to more 

validly assess VR adherence. 

 

4.6 CONCLUSION 

 Overall, there was a high level of acceptance of a VR for HIV prevention among 

adolescent girls in the U.S. Barriers to VR acceptability in this population more frequently relate 

to product factors than relationship or sex factors. Although girls reported worries about the 

VR’s size and rigidity when they were first presented with it, however, these worries were 

usually alleviated over time as most girls found the VR comfortable. Girls commonly reported 

concerns regarding partners feeling the VR during sex, fears about VR size, pain during VR 

insertion, and concerns about VR cleanliness during menstruation. These concerns must be 

managed, and VR use promoted, via counseling by clinic staff. Many of the concerns reported by 

the girls in MTN-023 could be appropriately addressed at the clinic by health care providers 

prior to the girls’ VR use; this underscores the importance of providing sufficient training to 

clinic staff and health care providers, to ensure that young women are well-informed about the 

VR prior to use. 
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4.7 Tables and Figures 

 

Figure 4.1. Conceptual model for VR use experiences predicting barriers/facilitators to VR 
acceptability and adherence, based on results from IDIs among adolescent girls in MTN-023; 
adapted from the Comprehensive and Flexible Conceptual Framework. 
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Table 4.1. Perceived barriers to VR acceptability and adherence for HIV prevention according to 
IDIs among adolescent girls in MTN-023, separated by relationship, sex, and product factors. 

Recurrent Themes 
Quote 

Number 
Sample Quotations 

Participant 
ID 

Relationship factors 

Deciding not to disclose 
VR use to partner(s) 

1 
“The one person I thought might have something 
negative to say, I just didn’t tell.” 

Boston317-
30003 

2 

“It was just like sometimes embarrassing, I would 
like, sneakily try and take it out… it was just like… 
an awkward thing to bring up because people don’t 
really know about it.” 

Boston317-
30003 

Negative partner 
reaction to VR 

3 

“My sex partner wasn’t really okay with it. He had 
some questions about it… He was basically worried 
about if I could get HIV from using it… He doesn’t 
really like the ring.” 

UAB315-
80005 

4 

“Um what I didn’t like probably was like, insecure 
with having relations, but then like it wasn’t an issue 
for me… it was just my partner… he just felt like 
weird.” 

Col327-
00001 

Sex factors 

Emotional discomfort 
with VR use during sex 

5 
“I wasn’t like embarrassed, just like, I was anxious, 
I’m like what if they don’t like it, what if they feel it’s 
there, oh my god, what’s this, why.” 

Boston317-
30006 

6 
“I didn’t want to have sex. I don’t like sex with this 
ring.” 

Bronx328-
00009 

7 
“Um, it made me not wanna have sex… Because, um, 
it’s weird. I feel like that’s weird.” 

Bronx328-
00003 

8 

“Um what I didn’t like probably was like, insecure 
with having relations, but then like it wasn’t an issue 
for me… it was just my partner… he just felt like 
weird.” 

Col327-
00001 

9 
“[I dislike that] your partner is able to feel it during 
sex.” 

Bronx328-
00009 

10 
“And when we were having sex and [my partner] 
would feel it… he knew it was the ring. But, he didn’t 
really mind. I was the one that was upset about it.” 

Bronx328-
00009 

11 “[I was] a little embarrassed [during sex].” 
Col327-
00001 

Physical 
discomfort/interference 
with VR use during sex 

12 
“When I got the ring there would be some weeks 
when we wouldn’t have [sex] cause I was feeling raw 
or uncomfortable down there.” 

Col327-
00006 

13 
“During sex it’s not the best feeling, I don’t know, it’s 
kind of uncomfortable.” 

Boston317-
30006 

14 
“Like having sex… it was like, a little bit in the way. 
So, I would sometimes take it out, before.” 

Boston317-
30003 
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15 
“It just like, made it, it was just like, felt like, odd, 
like extra like tight… it was just like more 
uncomfortable, and like harder, I guess.” 

Boston317-
30003 

16 
“I usually have some pain during sex… which is why 
it was an issue that the ring made it feel tighter.” 

Boston317-
30003 

17 
“[I would have liked to stop using the ring] maybe 
just during sex.” 

Boston317-
30005 

18 
“It didn’t really affect [sex] but my sex partner told 
me that he felt it, like every time.” 

Bronx328-
00005 

19 
“Well, I took it out before I had sex because it felt 
kinda weird.” 

Col327-
00001 

Product factors 

Concerns with size and 
rigidity of VR 

20 “I thought it was gonna be thinner.” 
Boston317-

30009 

21 “I thought it was like a big ring.” 
Boston317-

30009 

22 “It was very thick and really stiff.” 
Boston317-

30005 

23 “It was bigger than what I imagined.” 
Bronx328-

00005 

24 “I thought it was really big. I thought it wasn’t going 
to fit.” 

Bronx328-
00013 

25 “I was shocked because of how big it was.” 
Col327-
00001 

26 
“I thought it was really thick, like it was surprisingly 
thick. Um, and it was very large. I think that it was 
thick and large.” 

Col327-
00009 

27 
“It was like hard, and I like expected it to be softer 
than it was.” 

Boston317-
30003 

28 “Um, it was big.” 
Bronx328-

00009 

29 “It definitely was kinda big.” 
Col327-
00008 

30 “I thought it was big.” 
Pitt335-
10003 

31 “When I saw it, I thought I would feel it inside me.” 
Pitt335-
10019 

32 
“I thought it was a little bit thick, and I didn’t really 
understand how it would go in.” 

Pitt335-
10007 

33 “I thought it was pretty big.” UAB315-
80005 

34 “It was big. Kind of big, wide.” 
UAB315-

80006 
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35 
“I thought it was like way too big, and that it wouldn’t 
fit.” 

Col327-
00002 

36 
“When I first saw it, it was big, uh, because I’ve seen 
the birth control rings and they are a lot thinner and I 
was a little bit intimidated by the size.” 

Col327-
00006 

Concerns and/or 
discomfort with using 

the VR during 
menstruation 

37 “I feel like that’s kind of gross, to have like, blood on 
the ring.” 

Boston317-
30003 

38 
“I was a little worried at first like, that it would be like 
dirty because you’re not changing it.” 

Pitt335-
10003 

39 

“The part that I disliked about the ring was when I 
would have my monthly cycle it would sometimes 
keep the blood in me and once you take the ring out, it 
would, you know.” 

UAB315-
80005 

40 
“I’d be having my period while I had the ring in… 
and… I could just assume that it was probably gross, 
so I just cleaned it out when I was in the shower.” 

Col327-
00002 

41 

“When I was on my period, I had to use tampons, and, 
I don’t know, it wasn’t really comfortable with the 
ring inside, it made it, it was weird, it was 
uncomfortable.” 

Boston327-
30006 

42 
“… A tampon and the ring, it would probably be more 
uncomfortable too. ‘Cause tampons is uncomfortable 
by theyselves.” 

UAB315-
80006 

43 “I think it might be difficult to use [tampons with the 
ring] maybe.” 

UAB315-
80005 

44 
“During the study they said it was better not to use 
tampons when I was on my period, so that really was 
the only thing that kind of frustrated me.” 

Col327-
00004 

45 

“I think it would definitely interfere with like tampons 
in the vagina, because there’s already a ring up 
there… when you’re on your period for example, you 
don’t wanna have to pull the ring out.” 

Col327-
00006 

Problems with ring 
insertion 

46 
“I noticed when I’d get myself, I don’t know, ready to 
first put the ring in… it’s harder, it’s like hard, it has 
to soften up so it’s not really fun to put in.” 

Boston317-
30006 

47 
“Sometimes like when you hold it to put it in and it’s 
like uncomfortable because when you first get it it’s 
more hard.” 

Boston317-
30006 

48 
“I never really got the hang of like how to put it in 
right.”  

Boston317-
30006 

49 
“Well inserting the ring was kinda hard in the 
beginning.” 

Col327-
00008 

50 
“It’s just difficult to insert, uh it’s just really rigid. So 
it’s kind of harder to put it in.” 

Col327-
00009 
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51 
“I didn’t like how difficult it was to put in. Because it 
was very, very difficult.” 

Col327-
00009 

52 
“[I disliked] trying to get it in. The feeling of trying to 
force it in.” 

UAB315-
80004 

53 
“[After the ring fell out] I tried to put it back in, but I 
definitely did it wrong and it hurt.” 

Boston317-
30005 

54 “It’s kind of hard to [insert] on my own.” 
UAB315-

80004 

55 “[Insertion] is kind of painful.” 
UAB315-

80005 

56 
“It can be difficult [to insert] when you’re like in the 
shower, you try to clean it off or something like that, 
and it’s already slippery…” 

Col327-
00002 

57 
“It was just a little bit uncomfortable trying to put it 
in.” 

Col327-
00004 

Pain or discomfort 
when VR was inside 

body 

58 
“Well the only thing is once in a while when it moved 
that’s when it was really uncomfortable.” 

Col327-
00008 

59 
“When I was working out, it was like pulling or 
pushing.” 

Col327-
00001 

60 
“When I was at school… I don’t know it would move 
and then there was no place to like really fix the ring.” 

Col327-
00008 

61 
“Well the only thing is once in a while when it moved 
that’s when it was really uncomfortable.” 

Col327-
00008 

62 
“I didn’t find it necessarily comfortable, and I think 
part of it is because of the size of the ring, and so, that 
was like, a problem.” 

Col327-
00006 

Unwanted expulsion of 
the VR 

63 “[I dislike] that it came out.” 
Bronx328-

00013 

64 

“I think the only problem that really kind of freaked 
out me and my boyfriend was it coming out, and like, 
that just kind of freaked him out, cause he didn’t think 
that could happen.” 

Col327-
00002 

65 “There was one time it came out in the shower.” 
Boston317-

30005 

66 
“[The ring came out by itself] one time… [when I 
was] urinating after sex.” 

Bronx328-
00009 

67 
“It came out about five times [during sexual 
intercourse].” 

Bronx328-
00013 

68 “It fell out once… I think it was during my period.” 
Col327-
00008 

69 “It came out once when we were having sex.” 
Col327-
00002 

Perceived side effects 70 
“Um, well I feel like it was giving me 
discharge…Odor and discharge. Those were the only 
bad things about it.” 

Bronx328-
00009 
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71 
“I think my side effect was discharge, but nothing 
major.” 

UAB315-
80006 

72 “I had a lot more discharge when I used the ring.” 
Col327-
00002 

73 
“I stopped for my last… visit because… my skin was 
starting to get irritated.” 

Col327-
00004 

74 

“Every time I went in to the clinic for the new ring… 
the first week or two of having that new ring it would 
make me feel a little bit raw… in the beginning the 
ring would cause a little bit of pain.” 

Col327-
00006 

75 
“When I was using the ring I would have cramps 
every once in a while.” 

Col327-
00001 

76 
“There were some times before I had all that going on 
with the ring, when I was just, I was pretty emotional, 
like, I just felt really sad for no reason.” 

Col327-
00006 
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Table 4.2. Perceived facilitators to VR acceptability and adherence for HIV prevention 
according to IDIs among adolescent girls in MTN-023, separated by relationship, sex, and 
product factors. 

Recurrent 
Themes 

Quote 
number 

Sample Quotations Participant 
ID 

Relationship factors 

Deciding to 
disclose VR use 

to partners 

1 “I told a few of my family members and my boyfriend.” 
Boston317-

30006 

2 “I told my boyfriend.” 
Boston317-

30001 

3 “[I told] my mom and my partner.” 
Bronx328-

00009 

4 “[I told] my mom, my sex partner, and my sister.” 
Bronx328-

00005 

5 
“[I told] people that’s close to me: my mom, my dad, my 
boyfriend, a few of my friends.” 

Bronx328-
00013 

6 
“I told a few of my family members and my boyfriend, um, 
and a few friends.” 

Boston317-
30006 

7 
“[I told] my mother, and my partner… I told my partner 
because I knew we would have sexual relations, so I had it 
inside me, so it would be difficult not to.” 

Col327-
00001 

8 “[I told] just my mom and my boyfriend.” 
Col327-
00008 

9 
“I’ve told my boyfriend, both my parents, and a couple of 
friends of mine.” 

Col327-
00009 

10 “[I’ve told] my parents and my boyfriend.” 
Pitt335-
10003 

11 
“I told… my boyfriend… because we were sexually active a 
little bit. So it was like, I should share with him anything that 
goes on with my body.” 

Pitt335-
10019 

12 “I told my boyfriend, and my mom knows about it.” 
Pitt335-
10008 

13 “[I told] my parent and sex partner.” UAB315-
80005 

14 “[I told my] caregiver and sex partner.” 
UAB315-

80006 

15 
“[I told] my boyfriend, my dad, and mom, and my two best 
friends.” 

Col327-
00002 

16 
“[I told] my partner, so the person I’m with, and then… my 
mom, and then my siblings knew too.” 

Col327-
00004 

17 
“[I told] my boyfriend, my father, cause he’s the only family 
I have any more. Um, and then just a couple of really, really 
close friends.” 

Col327-
00006 

Positive 
reaction to VR 

18 “[My boyfriend] was fine with it too.” 
Boston317-

30001 
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use from 
partners 

19 
“[My partner] asked what it was. But I explained it to him 
and it didn’t seem to bother him.” 

Col327-
00008 

20 
“The way they reacted was generally positive, they just 
wanted to make sure that I was safe… but they were totally 
fine with me doing what I wanted to do.” 

Col327-
00006 

21 “[My partner was] pretty okay with it.” 
Boston317-

30006 

22 
“[My boyfriend] was like, he was fine with it too. [My 
boyfriend] didn’t really have an opinion, he was like ‘Oh, 
okay, that sounds cool.’” 

Boston317-
30001 

23 
“Well they didn’t really mind. Because it wasn’t them. They 
support me in anything.” 

Bronx328-
00009 

24 
“… My boyfriend would do it for me. He would go wash it 
off and put it back.” 

Bronx328-
00013 

25 
“My boyfriend was curious as to like what it looks like and I 
wanted to show it to him so that he would understand.” 

Col327-
00009 

26 
“My sex partner, he was very supportive of it too. He 
actually thought it was a great idea and he thought very 
highly of the study.” 

Col327-
00009 

27 “It didn’t really bother them, they were all okay with it.” 
Pitt335-
10003 

28 
“And my boyfriend, he just wanted to know a little bit more 
about it… [he was] fine with it.” 

Pitt335-
10008 

29 
“Well my boyfriend likes the ring more than using a 
condom.” 

Col327-
00002 

30 
“He was very supportive… like I was already on the Nuva 
ring, so he knew about that too, so really was not much of a 
difference.” 

Col327-
00004 

31 

“He’s supportive… I had the same partner the entire study, 
and he’s glad I’m doing this, trying to help other, uh, 
women. He’ll have sex if I want and if not it’s my decision. I 
usually take it out, but he’s totally fine with me having it.” 

Col327-
00006 

Sex factors 

Emotional 
comfort with 

VR use during 
sex 

32 
“I liked that it didn’t make me feel uncomfortable. That any 
time I have sex… my partner didn’t feel it…” 

Bronx328-
00013 

33 
“At first I was like ‘Is he going to feel it, like how is it going 
to feel?’ but then once I did have intercourse everything was 
okay, he didn’t even feel it.” 

Boston317-
30001 

34 “It didn’t make me feel uncomfortable or nothing.” 
UAB315-

80004 
Physical 

comfort with 
VR use during 

sex 

35 
“[What I liked most about the ring was that] it didn’t bother 
me during sex.” 

Col327-
00008 

36 
“Any time I have sex… my partner didn’t feel it unless he 
like, um had to put it back in or something.” 

Bronx328-
00013 
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37 “My boyfriend can’t really feel [the ring] either.” 
Col327-
00002 

38 
“[My boyfriend] said he doesn’t feel it when we have 
intercourse and he doesn’t actually really know it’s there.” 

Col327-
00009 

39 
“My boyfriend didn’t even notice it. Like he felt it, but it 
didn’t bother him he said.” 

Pitt335-
10008 

40 
“[My boyfriend] didn’t feel it I don’t think. And it didn’t… 
make me feel uncomfortable or nothing.” 

UAB315-
80004 

Product factors 

Inability to feel 
VR/comfort of 
VR inside body 

41 “What I liked most about the ring was that you can’t feel it.” 
Boston317-

30006 

42 “I liked that I didn’t feel it.” 
Bronx328-

00005 

43 

“… It didn’t move around at all, and then I couldn’t even tell 
it was really up there most of the time, so I mostly just forgot 
about it, so that was really the most beneficial thing that 
came out of it.” 

Col327-
00004 

44 
“Well I liked that it didn’t move so it wasn’t uncomfortable, 
it always stayed in like the same place for the most part.” 

Col327-
00008 

45 
“I liked how comfortable it fit. I didn’t have to think about it 
or anything.”  

Col327-
00009 

46 
“I liked the fact that it doesn’t come out… it doesn’t feel out 
of place, and it doesn’t make me feel uncomfortable.” 

UAB315-
80004 

47 
“I liked that you couldn’t feel the ring inside of you, cause I 
thought it was going to be very uncomfortable, but you 
really can’t feel it.” 

UAB315-
80005 

48 
“I thought I might feel it, but I didn’t end up feeling 
anything, I felt comfortable.” 

Boston317-
30001 

49 “I liked that it was so comfortable.” 
UAB315-

80006 

50 
“When I put it in the first time, I didn’t really feel it, and I 
consistently didn’t really feel it.” 

Boston317-
30003 

51 
“Once it’s in I don’t feel it… It’s not uncomfortable or 
anything.” 

Boston317-
30005 

52 “It feels, uh, I don’t feel it. Like it just be there.” 
Bronx328-

00009 

53 “I don’t really feel it once it’s in” 
Bronx328-

00005 

54 “It was comfortable. I didn’t even feel it.” 
Bronx328-

00013 

55 
“The ring like you can’t even tell it’s there… Well I liked 
that it didn’t move so it wasn’t uncomfortable, it always 
stayed in like the same place for the most part.” 

Col327-
00008 
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56 
“I think once I realized that it’s actually very comfortable 
and very easy to use my initial shock kind of went down… I 
actually don’t feel it at all… I liked how comfortable it fit.” 

Col327-
00009 

57 
“I didn’t really notice it when it was already in. It didn’t 
bother me or anything.” 

Pitt335-
10003 

58 
“After I put it in I didn’t feel it at all… It feels like nothing is 
there.” 

Pitt335-
10019 

59 “I can’t feel it.” 
Pitt335-
10007 

60 “I didn’t feel it at all.” Pitt335-
10008 

61 
“I don’t feel it when it’s inside of me, so I have no 
concerns.” 

UAB315-
80004 

62 
“While I was wearing it, it was very comfortable. I couldn’t 
feel it at all.” 

UAB315-
80005 

63 “I didn’t feel it… I liked that it was so comfortable.” 
UAB315-

80006 

64 “Once it’s in there I can’t really feel it.” 
Col327-
00002 

65 “It’s comfortable when you get it in all the way.” 
Col327-
00006 

Ease of use 

66 
“Hmm, it’s pretty easy, I guess, it’s like not very, not a lot of 
work or anything to do.” 

Boston317-
30003 

67 “I like that it’s easy to put in.” 
Bronx328-

00009 

68 

“I like how simple it is, because when you’re using like birth 
control you have to take a shot over a certain period of time 
or take a pill and remember what time to take it at, but with 
the ring you just put it in and you can take it out too, it’s not 
like a pill where you eat it and you can’t take it out again. If 
you want options.” 

Col327-
00006 

69 “I thought it was very easy to use and get used to.” 
Pitt335-
10007 

70 
“When I actually inserted it, it was easy then you just forget 
you have it.” 

Boston317-
30006 

71 “It’s easy to insert.” 
Boston317-

30001 

72 “Well it was easy inserting it as well as taking it out.” 
Bronx328-

00005 

73 “It was pretty easy [to insert.]” 
Col327-
00001 

74 “It was easy to put in and take out.” 
Pitt335-
10003 
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75 
“It was easy to insert when it was time to you know change 
it… it was very easy… It was so easy. I didn’t expect it to be 
that easy.” 

Pitt335-
10007 

76 
“I think once I realized that it’s actually very comfortable 
and very easy to use my initial shock kind of went down.” 

Col327-
00009 

Lack of 
interference 
with daily 
activities 

77 

“Well I can’t feel it when you’re going about your 
business… I thought I might be able to feel it like when I run 
and stuff cause I do a few races and I do a lot of like 
training… But I can’t feel it… I like that.” 

Boston317-
30006 

78 
“Like when I was doing certain activities I couldn’t feel it at 
all. Like I was, I have to do a lot of bending. I didn’t feel it, 
it never came out.” 

Bronx328-
00005 

79 
“I liked that it didn’t really like, bother me that much. 
Because like, for sports and stuff like that it was okay to 
keep in.” 

Pitt335-
10003 

80 
“I liked the fact that you didn’t like, feel it, like as you were 
walking around and I was cheerleading, so I didn’t even feel 
it with me cheerleading.” 

Pitt335-
10019 

81 
“I liked that it didn’t slip out when I used the bathroom or 
anything.” 

Pitt335-
10008 

82 “It was very easy um, I didn’t feel it during any activities.” 
Pitt335-
10007 

83 “It doesn’t bother me, I can still move around, and do what I 
do daily.” 

Boston317-
30001 

84 
“I liked that it didn’t really like bother me that much. 
Because like, for sports and stuff like that it was okay to 
keep in.” 

Pitt335-
10003 

85 
“I couldn’t feel it. Unless it was going in or coming out, I 
don’t feel it. Like, it doesn’t interfere with my daily 
activities.” 

UAB315-
80004 

Preference of 
VR over 
condoms 

86 “[I would prefer to use] a ring.” 
Boston317-

30001 

87 
“If, like me, the person doesn’t really feel the ring, in day to 
day activities, and is like comfortable with it being in, I say 
the ring is better… for HIV prevention.” 

Boston317-
30003 

88 

“I think the ring would feel more natural because if you wear 
a ring then you wouldn’t have to wear a condom. So it would 
feel more natural… [I prefer] the ring because it’s more 
comfortable, and then I wouldn’t have to worry about every 
time I have sex to put a different condom on. Like it’s 
already there.” 

Bronx328-
00005 

89 
“I only used condoms before. And, I felt like, it was better 
than using condoms because you don’t have to feel the 
rubber… I like the ring better.” 

Bronx328-
00013 

90 
“It’s better than a condom because a condom you have to do 
it every single time that you do it.” 

Col327-
00001 
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91 

“Well, um, I think without the condom it’s more pleasurable 
for the guy… [I prefer] the ring… cause the ring stays in 
there, and you don’t have to worry about the condom tearing 
or stuff like that.” 

Col327-
00008 

92 

“The ring is a lot easier to use and it’s a lot easier to like 
forget about. You just like put it in and don’t think about it. 
As opposed to, for example, male condoms, which you have 
to worry about every single time. And it’s a little more time 
consuming to me… So I think the ring is a lot better.” 

Col327-
00009 

93 

“I think [other women] might like [the ring] more than like 
male condoms and stuff. And I think they would like, want 
to use it… I would actually say the ring is like more discreet 
than the condom.” 

Pitt335-
10003 

94 “I would prefer the ring, but I will also still use both.” 
Pitt335-
10019 

95 
“Like the ring… feels better. Like, it’s like no problem. It’s 
in there and it’s not going to come out.” 

UAB315-
80004 

96 
“… the ring doesn’t have a smell. The condom has a smell. 
It’s like, you know, the rubber smell?... But the ring doesn’t 
have a smell. So like, the ring is better to me.” 

UAB315-
80004 

97 
“[I prefer] a ring… I would just say [the ring is] safer, but 
you know there’s the possibility of the condom breaking, and 
with the ring you wouldn’t have to worry about that.” 

UAB315-
80005 

98 

“You can, um you can forget condoms, you can forget the 
diaphragm, but the ring is in you thirty days. So it’s more, 
it’s more reliable than condoms because it stays there. It’s 
not coming in and out.” 

UAB315-
80006 

99 

“I actually like the ring a lot better, so I prefer it over the 
condoms, just because you, you can obviously feel it a lot 
better without a condom on, so even the fact that the ring is 
just inserted, and it’s not necessarily put over anything, that 
was a really good thing about it.” 

Col327-
00004 
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4.8 Appendix 
 
Appendix 4.1. Codebook used to code IDIs to identify relevant product, relationship, and sex 
factors relevant to VR acceptability/non-acceptability among adolescent girls in MTN-023. 
 

Code Definition When to Use 
When 
Not to 
Use 

Example Exampl
e Ref. 

Product Factors 

firstimpression 

The girls' first 
impressions of 
the VR, when 

being presented 
the VR the first 

time at their 
initial clinic visit 

Apply this code 
when girls discuss 

their reactions to the 
first time they were 
shown the ring, at 

the beginning of the 
study 

 
“When I saw it, I 
thought I would 

feel it inside 
me.” 

Pitt335-
10019 

ringappearanc
e 

How the VR 
physically 

looked 

Apply this code 
when girls talk about 
the appearance of 

the VR, either at first 
introduction to the 
VR, or at any other 

time during the 
study period 

 “I thought it was 
big.” 

Pitt335-
10003 

ringinsidebody 
How the VR felt 

inside the 
vagina 

Apply this code 
when girls discuss 

how the VR 
physically feels 

inside the vagina 

Do not use 
this code 

when 
discussing 

VR insertion 

"What I liked 
most about the 
ring was that 

you can't feel it." 

Boston  
317_30

006 

ringinsertion 

Experiences 
during insertion 
of the VR into 

the vagina 

Apply this code to 
references of 

feelings surrounding 
VR insertion, 

including physical 
feelings (e.g. pain, 
discomfort), and 

emotional feelings 
(e.g. fear) 

 

"When I'd get 
myself ready to 
first put the ring 
in, I don't know, 
it's harder, it's 

like hard, it has 
to soften up so 

it's not really fun 
to put in." 

Boston  
317_30

006 

ringcleanlines
s 

Whether the VR 
felt clean and 
hygienic while 

inside the 
vagina 

Apply this code 
when girls discuss 
wanting to remove 
the VR to wash it 
due to cleanliness 
concerns, or when 

girls discuss the VR 
feeling clean and 

hygienic 

 

“I’d be having 
my period while 

I had the ring 
in… and… I 
could just 

assume that it 
was probably 

gross, so I just 
cleaned it out 
when I was in 
the shower.” 

Col327-
00002 
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productinterfer
ence 

Whether the VR 
interfered, or 
participants 

predicted the VR 
would interfere, 

with other 
vaginal products 

Apply this code 
when girls discuss 

other vaginal 
products interfering 

or not interfering 
with VR use 

Do not use 
this code 

when 
discussing 

the VR 
interfering 
with sex 

"When I was on 
my period, I had 
to use tampons, 
and… it wasn't 

really 
comfortable with 
the ring inside." 

Boston  
317_30

006 

ringsideeffects 

Whether girls 
experienced 
physical side 
effects when 
using the VR 

Apply this code 
when girls discuss 
physical changes 
(e.g. changes in 
vaginal dryness, 

vaginal itching) while 
using the VR 

Do not use 
this code 
when girls 
discuss VR 

feeling 
physically 

uncomfortab
le 

“Um, well I feel 
like it was giving 

me 
discharge…Odo
r and discharge. 
Those were the 
only bad things 

about it.” 

Bronx32
8-00009 

Sex Factors 

sexwithring_ 
physical 

Physical 
experiences of sex 

with the VR 
(frequency, 

physical comfort) 
and whether they 

changed or 
remained the 

same as 
compared to sex 
without using the 

VR 

Apply this code to 
references of 

discussions of having 
sex while using the 

VR 

Do not 
use this 
code for 
discussio

ns of 
emotiona

l or 
mental 
aspects 

of the VR 
and sex 

"During sex it's 
not the best 

feeling, I don't 
know, it's kinda 
uncomfortable, 
like when you 

have sex." 

Boston  
317_30

006 

sexwithring_ 
emotional 

Emotional 
experiences of sex 

with the VR 
(embarrassment, 

awkwardness, 
anxiety) and 
whether they 
changed or 

remained the 
same as 

compared to sex 
without the VR 

Apply this code to 
references of 

emotional or mental 
reactions to having 

sex with the VR 

Do not 
use this 
code for 
physical 
aspects 
of sex 

with the 
VR 

"I was anxious, 
I'm like what if 

they don't like it, 
what if they feel 
it's there, oh my 
god, what's this, 

why." 

Boston  
317_30

006 

sexwithring_ 
frequency 

Frequency of sex 
with the VR, as 

compared to prior 
to using the VR 

Apply this code to 
references of how 
frequency of sex 

changed or remained 
the same after using 
the VR, as compared 

with sex frequency 
prior to using the VR 

   

Partner Factors 

partnerdisclos
ure 

Whether 
participants told 

their sex partners 
that they were 
using the VR 

Apply this code to 
references of telling 

or not telling partners 
about use of the VR 

 
"I told a few of 

my family 
members and 
my boyfriend" 

Boston  
317_30

006 
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partnerreactio
n 

Description of 
partner's reaction 
to the VR, if they 
were informed of 

the VR 

Apply this code to 
references of 

partners' reactions to 
finding out about the 
VR, partners' feelings 
about the VR during 

sex 

 "He was… pretty 
OK with it" 

Boston  
317_30

006 

Contextual Environment 

hivimp 

Recognition of the 
importance of HIV 

prevention and 
HIV research 

Apply this code to all 
references of HIV 

prevention or 
research being a 

reason why girls were 
interested in this 

study or remained in 
the study 

 
"… the fact that 

I'm helping 
something… 
fighting HIV." 

Boston  
317_30

006 

hivrisk 
Assessment of 

girls' individual risk 
of acquiring HIV 

Apply this code to all 
references of a girl's 

personal HIV risk 
 

“I don’t really 
worry about 

HIV.” 

Boston  
317_30

001 
Adherence 

ringremoval 

Whether the girls 
removed the VR 

themselves at any 
point during the 

study period, 
except for removal 
to insert a new VR 

Apply this code when 
girls discuss 

removing the VR at 
any point during the 
study period, except 
when they removed 
the VR to insert a 

new VR 

Do not 
use this 

code 
when 
girls 

discuss 
removal 
to insert 
a new 
VR, or 
when 
girls 

discuss 
the VR 

expelling 
on its 
own 

"say if someone 
like my 

boyfriend or my 
mom needed to 
see, wanted to 
know what it 

looked like, then 
I would like take 
it out and show 

them." 

Boston  
317_30

006 

ringexpulsion 

Whether the VR 
expelled from the 
vagina by itself at 
any point during 
the study period 

Apply this code when 
girls discuss the VR 

falling out of the 
vagina at any point 

Do not 
use this 

code 
when 
girls 

removed 
the VR 

themselv
es 

“[The ring came 
out by itself] one 
time… [when I 
was] urinating 

after sex.” 

Bronx32
8-00009 

timeout 

If ever removed 
from the vagina 
during the study 
period, except to 
replace the VR, 
how long the VR 

was out of the 
body 

Apply this code when 
girls discuss 

removing the VR or 
the VR expelling, and 
remaining out of body 
for a certain length of 

time 

Do not 
use this 

code 
when 
girls 

removed 
the VR 

and 
immediat

"between one 
and five 

minutes… but 
the last time I 

took it out, I lost 
it" 

Boston  
317_30

006 
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ely 
inserted 
a new 

VR 

futureuse 

Whether girls state 
that they would 
use the VR if it 
was found to 

predict against 
HIV 

Apply this code when 
girls discuss whether 

or not they would 
continue using the 

VR if it was found to 
protect against HIV 

 

"Um, maybe. I'm 
not sure, 'cuz, 

for me, I had the 
same sex 

partner for over 
three years 

now." 

Boston  
317_30

006 

Acceptability 

viewsovertime 

How the girls' 
opinions and 

feelings about the 
VR changed over 
the course of the 

study period 

Apply this code to 
references of how 

initial thoughts upon 
first introduction to 
the VR changed or 

stayed the same over 
the course of the 

study period 

 

"the 
strangeness 

kinda went away 
after I started 
using it for a 

little" 

Boston  
317_30

006 

preference 

Whether the girls 
reported a 

preference to use 
the VR, or to use 

an alternative 
product, in order 
to protect against 

HIV 

Apply this code when 
girls discuss 

preference of the VR, 
or preference of an 

alternative HIV-
prevention method 

 

“It’s better than 
a condom 
because a 

condom you 
have to do it 
every single 

time that you do 
it.” 

Col327-
00001 

moreacceptabl
e 

What changes 
would the girls 

make to the VR, in 
order to make it 

more acceptable, 
and make them 

more likely to use 
it 

Apply this code when 
girls discuss what 

changes they would 
make to the VR (if 

any) in order to 
improve it 

 

"I feel like [other 
girls] might want 
something that, 

like, is more 
soft" 

Boston  
317_30

006 

overalllikes 
What the girls 

liked about the VR 
overall 

Apply this code when 
girls were asked what 
they liked about the 

VR 

 
“I liked that it 

was so 
comfortable.” 

UAB315
-80006 

overaldislikes 
What the girls 

disliked about the 
VR overall 

Apply this code when 
girls were asked what 

they disliked about 
the VR 

 

“I didn’t like how 
difficult it was to 
put in. Because 
it was very, very 

difficult.” 

Col327-
00009 
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Chapter V. Summary and Public Health Implications 

 Through the knowledge obtained from this dissertation, we gained greater insights into 

the partnership factors that influence PrEP and ART adherence for three HIV 

prevention/treatment regimens in three different populations.  

Among YMSM, adherence to oral PrEP is relatively low, and partnership factors that put 

YMSM at increased risk for HIV acquisition – including having an HIV-positive partner, 

multiple partners, and/or casual partners – did not improve PrEP adherence. This indicates that 

YMSM who are at risk of HIV infection due to partnership/sex risk factors may not optimally 

benefit from oral daily PrEP, as they fail to practice risk aversive PrEP-taking. In light of the 

barriers to PrEP adherence identified – including housing insecurity and lack of privacy – and 

the lack of risk aversive behaviors among YMSM that were determined in ATN-123, YMSM 

may benefit from alternative HIV prevention methods. Long-acting HIV-prevention products 

that do not require daily oral pill adherence may remove behavioral barriers to adherence, and 

reduce HIV risk among YMSM. 

 Among HIV-positive individuals in serodiscordant partnerships in Brazil, practical 

measures of partnership support appeared to facilitate ART adherence and HIV viral 

suppression. Among serodiscordant partnerships, couples should be counseled regarding not only 

the risks of ART non-adherence, but also the ways in which HIV-negative individuals can 

provide support and encourage ART adherence, depending on the HIV-positive partner’s 

preferences. Practical measures of social support, such as attending regular clinic visits with a 

partner, and reminding a partner to take their medications, may be particularly important 

facilitators to achieving viral suppression. Additionally, clinicians and researchers should ask 

HIV-positive single individuals about who they rely on for social support, and whether they have 
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friends or family to assist them with practical, emotional, and informational support surrounding 

their HIV care. Regular support groups for HIV-positive individuals may provide social support 

that can encourage ART adherence and lead to improved health outcomes such as viral 

suppression. 

While the majority of adolescent girls in MTN-023 did not report partnership or sex-

related factors that acted as barriers to the acceptability of a vaginal ring for HIV prevention, 

these barriers are relevant for some adolescent girls. Girls who feel uncomfortable discussing 

vaginal ring use with sexual partners may be deterred from using this product for HIV 

prevention. Additionally, girls whose partners dislike the vaginal ring may be likely to 

discontinue use of the product as a result of their partners’ concerns. Female-initiated PrEP-

products that do not require partner disclosure, and do not risk partner detection, may be 

particularly beneficial for adolescent girls. Adolescent girls may be more likely than older 

women to feel emotionally uncomfortable, embarrassed, or concerned about using a vaginal ring, 

especially during sex. Girls in MTN-023 reported fairly frequently that partners could feel the 

VR during sex, suggesting that girls who do not wish to disclose VR use to a partner may be 

discouraged from using the VR. Other, more discrete forms of HIV prevention may be more 

appropriate for some women, and particularly for adolescent girls. 

 The effect of partnership factors on HIV medication adherence does not appear to be 

uniform across populations. YMSM may not sufficiently practice risk aversive behaviors, such 

as PrEP-taking, when they are in sexual relationships that put them at increased risk of HIV 

infection. While partnership presence vs. absence alone did not predict ART adherence/viral 

suppression among heterosexual serodiscordant adults, several measures of practical partnership 

support improved the odds of viral suppression. Additionally, adolescent girls may be at risk of 
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non-adherence to HIV-prevention products if partners disapprove of the product use, or if they 

feel uncomfortable using the product during sex. Exploring partnership factors in depth in these 

three populations provides greater insight into the complexities of HIV medication adherence 

and relationship dynamics, and how to improve adherence among populations at risk. 
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