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Abstract 

 

 

The Implications of HIV Biomedical Prevention for Perceived HIV Risk and 

Psychosexual Health Among US Sexual Minority Men 
 

 

Sexual minority men (SMM) represent more than 50% of individuals living with 

HIV in the US despite making up less than 5% of the general population, underscoring 

the importance of continuing HIV prevention efforts for SMM. The advent of biomedical 

interventions such as pre-exposure prophylaxis (PrEP) and the evidence indicating 

Undetectable=Untransmittable (U=U) can have far-reaching benefits for SMM, 

potentially enhancing psychosexual health.  

This study examined the relationship of PrEP use and U=U belief to 

psychosexual health among HIV-negative/status-unknown SMM and explored perceived 

HIV risk as a mediator. HIV-negative/status unknown SMM (n = 351) were recruited via 

dating apps and social media to participate in an online survey study in 2019-2020. 

Participants completed measures of PrEP use, U=U belief,  and psychosexual health (i.e., 

sexual anxiety, sexual esteem, and sexual satisfaction). The effects of PrEP use, U=U 

belief, and the interaction of the two were tested for psychosexual health outcomes. 

Perceived HIV risk was examined as a mediator.  

SMM who used PrEP reported more sexual esteem and more sexual satisfaction 

compared with SMM who did not use PrEP. PrEP use was not associated with sexual 

anxiety. U=U belief and the interaction of PrEP use x U=U belief were not associated 

with any outcome. Perceived HIV risk mediated the relationship between PrEP use and 

all three psychosexual health outcomes, but not between U=U belief and any outcome. 
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The findings pose implications for promoting PrEP: it may be beneficial for public health 

messaging and healthcare settings to highlight the psychosexual benefits of using PrEP.  

Keywords: PrEP use, U=U belief, perceived HIV risk, psychosexual health, 

sexual anxiety, sexual esteem, sexual satisfaction, sexual minority men, HIV-negative 
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Introduction 

Sexual minority men (SMM)1 are the group carrying the greatest burden of the HIV 

epidemic. SMM represent more than 50% of individuals living with HIV in the United 

States despite SMM making up less than 5% of the general population (CDC, 2020), 

corroborating the importance of continuing HIV prevention efforts for SMM. The advent 

of biomedical interventions to prevent the incidence and transmission of HIV could have 

far-reaching benefits for both HIV-negative SMM and SMM with HIV. One such 

intervention used to prevent HIV, pre-exposure prophylaxis (PrEP), is currently available 

in the US in once-daily pill form (Truvada® & Descovy®), “on demand” pill form taken 

before and after potential exposure, and an injectable form (Apretude®; CDC, 2023). All 

forms have demonstrated remarkable effectiveness in randomized controlled trials, but 

some forms are indicated only for specific groups. For example, Truvada® is for people at 

risk through sex or injection drug use (Grant et al., 2010), Descovy® is for people at risk 

through sex, but not for people assigned female at birth who are at risk for HIV through 

receptive vaginal sex (Ogbuagu et al., 2021), and Apretude® is for people at risk through 

sex who weigh at least 77 pounds or 35 kg (Landovitz et al., 2021). PrEP has also 

demonstrated effectiveness in “real world” settings with more ecological validity (Jourdain 

et al., 2022). In recent years, scientific evidence has demonstrated that people with HIV 

who adhere to antiretroviral therapy (ART) and whose viral load is stably suppressed 

cannot sexually transmit the virus (Cohen et al., 2016; Bavinton et al., 2014; Rodger et al., 

2016, 2019), a conclusion that is popularly disseminated through messaging about 

 
1I use the term sexual minority men (SMM) to refer to “men whose sexual identities, orientations, or 

behaviors differ from the heterosexual majority” throughout this article (Timmins & Duncan, 2020, p. 

1666). For consistency, I do so both when referring to the present study as well as study samples originally 

labeled by other researchers as “men who have sex with men” (MSM).  
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“Undetectable=Untransmittable” (“U=U”; Prevention Access Campaign, 2018; Rodger et 

al., 2019). PrEP effectively prevents HIV acquisition among HIV-negative people, whereas 

ART adherence among people with HIV prevents sexual transmission of HIV to others. By 

preventing HIV, these biomedical technologies may also alleviate the psychosocial health 

ramifications of perceived HIV risk, including anxiety about HIV acquisition, which can 

detract from enjoyment of sex and psychosexual health overall (Odets, 1995; Conway et 

al., 2015). The present study explored how these biomedical technologies may improve 

psychosexual health of HIV-negative and status unknown SMM. More specifically, the 

goal was to understand whether using and/or believing in biomedical strategies such as 

PrEP and the U=U message is associated with better psychosexual health (i.e., less sexual 

anxiety, more sexual esteem, and more sexual satisfaction) among SMM and whether 

perceived risk of HIV acquisition mediates this association. Our study is timely given 

recent calls to incorporate pleasure in all HIV prevention efforts, as pleasure and 

satisfaction are key drivers of why people have sex (Zaneva et al., 2022; Nolen, 2022).  

Psychosexual Health: Sexual Anxiety, Sexual Esteem, and Sexual Satisfaction 

For the past four decades, HIV prevention has been at the front and center of 

sexual health research on SMM, and given the stark statistics about the burden of HIV 

that SMM carry nationally, this focus is understandable. However, among the 

preponderance of studies on HIV prevention among SMM, many of which examine risk 

and disease-related outcomes, an area that has remained under-investigated to date is the 

impact of HIV prevention strategies on the psychosexual health of SMM (Collins, 

McMahan, & Stekler, 2017; Hojilla et al., 2016; Koester et al., 2017). According to the 

World Health Organization (WHO), sexual health is a state of physical, mental, and 
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social well-being about sexuality that extends beyond the mere absence of disease, or 

sexual dysfunction. According to WHO, sexual health a) encompasses HIV prevention, 

b) entails a positive and respectful approach to sexuality and sexual relationships, and c) 

includes the potential to experience pleasurable and safe sex sans coercion, 

discrimination, and violence (WHO, 2017). Psychosexual health entails both negative 

psychologically based sexual experiences, such as sexual anxiety, as well as positive ones 

such as sexual satisfaction and sexual esteem. Contemporary approaches to 

understanding psychosexual health advocate for the adoption of frameworks that protect 

psychosexual health as a human right and that ensure equitable protection and promotion 

of the psychosexual well-being of all persons, including SMM (Mitchell, Lewis, 

O’Sullivan, & Fortenberry, 2021).  

Sexual anxiety can be understood as a feeling of fear, dread, and uneasiness 

related to one’s sexuality and sex life (Snell & Papini, 1989). Sexual anxiety has been 

associated with lower sexual enjoyment and activity, which can detract from overall well-

being, as sexual fulfillment is an important facet of well-being (Snell & Papini, 1989; 

Rostosky, Dekhtyar, Cupp, & Anderman, 2008). Sexual satisfaction is commonly defined 

as “an affective response arising from one’s subjective evaluation of the positive and 

negative dimensions associated with one’s sexual relationship” (p. 268; Lawrance & 

Byers, 1995). Conceptually similar to sexual pleasure, sexual satisfaction is essentially a 

personal sentiment or appraisal of the level of gratification afforded by one’s past sexual 

experiences, present expectations, and future aspirations regarding sex (Davidson et al., 

1995; Snell, 1997, 1998). Sexual esteem is a proximate, but distinct construct (Snell & 

Papini, 1989). According to Snell and Papini (1989), sexual esteem is defined as 
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“positive regard for and confidence in the capacity to experience one’s sexuality in a 

satisfying and enjoyable way” (p. 256). Hence, sexual esteem can be understood as the 

way individuals think and feel about their sexuality and sex life; it implies having agency 

over decision-making regarding fulfillment of one’s sexual needs. These three constructs 

(i.e., sexual anxiety, sexual satisfaction, and sexual esteem) have emerged as key aspects 

of participants’ psychosexual health in research on HIV biomedical prevention among 

SMM (Mabire et al., 2019; Storholm et al., 2017; Yang et al., 2020; Quinn et al., 2020) 

and need more focused inquiry considering the full biomedical landscape.  

Measurement of Sexual Anxiety, Sexual Esteem, and Sexual Satisfaction and 

Correlates Among SMM 

Sexual anxiety, sexual esteem, and sexual satisfaction were previously assessed 

with three respective subscales of the Multidimensional Sexual Self-Concept 

Questionnaire (MSSCQ; Snell, 1998). The full MSSCQ is composed of 100 items 

covering up to 20 psychological aspects of human sexuality, including other dimensions 

such as sexual self-efficacy (i.e., belief in one’s capacity to successfully achieve 

behaviors and affective responses in a sexual context; Bailes et al., 2011), sexual 

depression (i.e., the tendency to feel depressed about sexual aspects of one’s life; Snell, 

1998), sexual assertiveness (i.e., ability to initiate sexual activity, reject unwanted sexual 

activity, and negotiate the desired sexual behavior; Morokoff et al., 1997) etc. 

Nevertheless, this study focuses on sexual anxiety, sexual esteem, and sexual satisfaction 

because these three domains emerge as pertinent in research on PrEP use (Curley et al., 

2022; Quinn et al., 2020; Philpot et al., 2020; Mabire et al., 2019) and U=U belief 

(Calabrese, Modrakovic, et al., 2021). The MSSCQ has been used in previous studies 
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with SMM (Whitfield et al., 2019) and other diverse samples (Ferrer-Urbina, Sepúlveda-

Páez, Henríquez, & Acevedo-Castillo, 2019; Snell, 1995; Riazi, Lotfollahi, Omani-

Samani, Maroufizadeh, & Montazeri, 2020). 

The MSSCQ demonstrated sound psychometric properties since its development. 

Evidence for the validity of the MSSCQ was first established among university students. 

The internal consistency of the 20 subscales on the MSSCQ was determined by 

calculating Cronbach alpha coefficients, using 473 participants sampled from 

introductory-level psychology courses at a small midwestern university (Snell, 1995). 

Most of the sample were between 16 and 25 years of age. The alphas for sexual anxiety, 

sexual esteem, and sexual satisfaction were .84, .88, and .91, suggesting that MSSC 

subscales for the constructs of interest have more than adequate internal consistency.  

The psychometric properties were stable across various samples and multicultural 

populations, including non-US and non-English speaking populations (Ferrer-Urbina, 

Sepúlveda-Páez, Henríquez, & Acevedo-Castillo, 2019), and among heterosexual and 

sexual minority men and women (Snell, 1995; Riazi, Lotfollahi, Omani-Samani, 

Maroufizadeh, & Montazeri, 2020), as well as serodiverse SMM (Whitfield et al., 2019; 

Calabrese, Modrakovic, et al., 2021). In world-wide literature there are a variety of 

instruments measuring psychosexual health, but MSSCQ is the only one to-date validated 

in Spanish-speaking populations, to my knowledge. Specifically, MSSCQ was validated 

in two samples with a total of 792 participants, coming from the two Chilean cities with 

the highest HIV rates. The participants were aged between 17 and  53 years old, with 

66.2% women, 33.6% men, with approximately 10% of the participants identifying as 

non-heterosexual (Ferrer-Urbina, Sepúlveda-Páez, Henríquez, & Acevedo-Castillo, 
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2019). Relative to other measures of psychosexual health, MSSCQ has been 

demonstrated wide-spread use across different populations and cultural contexts, 

including among serodiverse SMM, which is the reason MSSCQ is used in the present 

study to assess sexual anxiety, sexual esteem, and sexual satisfaction.  

In the literature on SMM, the most apparent correlates of psychosexual health are 

HIV risk behavior, HIV anxiety, and perceived HIV risk (Morin, Charles, & Malyon, 

1984), rooted in the consequences of the AIDS epidemic and erosion of human capital 

among communities of SMM. A more recent study of correlates of sexual satisfaction 

among partnered SMM found that sexual anxiety and sexual satisfaction are related 

(Arthur et al., 2023). Furthermore, although partner commitment was not related to 

sexual satisfaction in said study of partnered SMM, it would be illuminating to examine 

whether having a main partner plays a role in either of the observed psychosexual 

outcomes.  

HIV Biomedical Interventions & Psychosexual Health 

Traditional HIV prevention efforts and objectives have focused primarily on risk 

reduction and preventing disease rather than acknowledging the importance of 

psychosexual health in sexual experiences. However, based on a review assessment of 

more than 7,000 interventions for their treatment of pleasure (and lack thereof) conducted 

over the past 15 years, the World Health Organization and the Pleasure Project have 

found that recognizing and emphasizing sexual pleasure significantly increases condom 

use and leads to better health outcomes (Nolen, 2022). Because positive aspects of 

sexuality such as pleasure-seeking and sexual satisfaction are fundamental aspects of 

health and key motivators for sex (Zaneva et al., 2022), some authors have called for 
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more consideration of pleasure in HIV prevention among SMM (Calabrese, Mayer, & 

Marcus, 2021; Mabire et al., 2019; Calabrese & Underhill, 2015). In addition to the 

patent benefits of preventing the acquisition and transmission of HIV, biomedical 

interventions such as PrEP and ART may engender psychosexual benefits to SMM, such 

as lower sexual anxiety and higher sexual satisfaction and sexual esteem (Whitfield et al., 

2019). These interventions may alleviate some of the well-researched anxiety about HIV 

acquisition experienced by SMM, such as worrying for months after engagement in 

condomless anal sex (Godin, Naccache, & Pelletier, 2000) and avoiding HIV testing for 

fear of receiving an HIV-positive result, which may reflect concerns with the social 

ramifications as well as a general fear of illness and mortality (Smith et al., 2021; 

Kellerman et al., 2002; Lorenc et al., 2011; Dowson et al., 2012). These HIV-based fears 

have also been implicated as possible reasons for SMM with HIV presenting late for 

treatment when their immune system has been further compromised by the virus 

(Dowson et al., 2012). With the effectiveness of PrEP in preventing the acquisition of 

HIV (CDC, 2016), it is likely that such fears may diminish among PrEP users (Koester et 

al., 2017). Similarly, with the effectiveness of ART in preventing the transmission of 

HIV infection, it is likely that such fears may also diminish among HIV-negative 

individuals with serodifferent partners (Grace et al., 2023). Given their potential to curb 

HIV, it is important to research whether PrEP and ART have buffered these culturally 

specific fears of HIV among SMM that might manifest as sexual anxiety, since buffering 

sexual anxiety could have many positive implications for psychological lives of SMM, 

beyond just diminishing acquisition and transmission of HIV in the community.  
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PrEP Use & Psychosexual Health  

Most of the studies that have looked at the relationship between PrEP and 

psychosexual health of SMM thus far have utilized qualitative methods (Curley et al., 

2022; Quinn et al., 2020; Philpot et al., 2020; Mabire et al., 2019). These studies suggest 

a negative association between PrEP use and sexual anxiety (Quinn et. al, 2020; Malone 

et al. 2018; Hughes et al., 2018). For example, a focus group study of Black SMM found 

that PrEP reduced sexual and HIV anxiety (Quinn et al., 2020). A consistently positive 

relationship between PrEP use and sexual well-being with themes of sexual pleasure, 

comfort, self-protection agency, and freedom among SMM who use PrEP have been 

found in various qualitative studies (Grace et al., 2018; Quinn et al., 2020; Collins et al., 

2017; Harrington et al., 2020; Skinta et al., 2020 ). In a recent longitudinal interview 

study of SMM who use PrEP, participants reported more comfort in choosing their 

desired sexual positions, more intimacy with sexual partners, and an increase in sexual 

pleasure and overall quality of sex life over the course of study, which they attributed to 

their PrEP use (Mabire et al., 2019).  

Existing quantitative research into the effects of PrEP use on psychosexual health 

of SMM has corroborated qualitative findings with respect to sexual anxiety but not 

sexual esteem and satisfaction. Specifically, this research has demonstrated a significant 

decrease in sexual anxiety and HIV worry after initiating PrEP (Whitfield et al., 2019; 

Holt et al., 2018; Price, English, & Golub, 2022), no association with sexual esteem 

(Whitfield et al., 2019), and mixed results with respect to sexual satisfaction (Whitfield et 

al., 2019; Bourne et al., 2017; Holt et al., 2018). With respect to sexual anxiety, a 

longitudinal 12-month study of SMM who use PrEP found a concomitant decrease in 
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HIV worry and anxiety compared to SMM who do not use PrEP, although this study did 

not measure sexual anxiety, but rather general anxiety and worry about contracting HIV 

(Price et al., 2022). Another longitudinal cohort study of SMM in the US found that there 

was a significant decrease in sexual anxiety when comparing responses from times before 

and after initiating PrEP (Whitfield et al., 2019). With respect to sexual esteem and 

satisfaction, the same longitudinal study of US SMM found no significant changes in 

sexual esteem and sexual satisfaction over time among participants (Whitfield et al., 

2019). However, a large cross-sectional study of SMM recruited on dating apps in 

Europe and Central Asia found that men who use PrEP are significantly more likely to 

report “happiness” or satisfaction with their sex life (measured by a single-item Likert 

scale ranging from “very unhappy” to “very happy”) than men who were not (Bourne et 

al., 2017). Similarly, the aforementioned study of Australian SMM found that PrEP users 

reported greater sexual pleasure because of PrEP (Holt et al., 2018). Although previous 

studies examining the relationship between PrEP use and psychosexual health of HIV-

negative SMM yielded mixed or null results (Whitfield et al., 2019; Bourne et al., 2017; 

Holt et al., 2018), this quantitative study adds to the few existent quantitative studies. The 

current study explores this relationship in another sample of SMM exclusively surveyed 

through hookup apps because these spaces cater to sexual activity as well as promote 

PrEP use. Psychosexual health is not centrally promoted in all spaces SMM frequent 

online and offline, which could account to the some of the previous null findings 

(Whitfield et al., 2019). In addition to replicating findings on associations between PrEP 

use and psychosexual health (Whitfield et al., 2019), the present study examines this 

relationship in a more germane context (Bourne et al., 2017). 
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Mixed methods studies have also explored psychosexual correlates of PrEP use 

(Reyniers et al., 2020; Gamarel & Golub, 2020; Philpot et al., 2020). A quantitative and 

qualitative analysis of free-text responses collected as part of a prospective cohort study 

of HIV-negative or status-unknown SMM in Australia revealed that most respondents 

thought PrEP helped overcome HIV fear and anxiety, enhanced sexual pleasure, and 

represented a ‘socially responsible’ course of action for them (Philpot et al., 2020). 

Another study—using surveys and interviews—found that PrEP affords SMM the ability 

to seek out more enjoyable sex, with more anal sex and more sexual experimentation 

(Reyniers et al., 2020). Moreover, PrEP provides SMM with the opportunity to have 

better sex due to less anxiety, according to the same mixed methods study. Mixed 

methods findings with respect to sexual satisfaction have been inconsistent when it comes 

to its association with PrEP use (Reyniers et al., 2020; Gamarel & Golub, 2020).  Mixed-

methods data collected from a PrEP demonstration project from 145 HIV-negative SMM 

in primary relationships revealed that greater reports of sexual satisfaction were 

associated with an increased odds of PrEP adoption (Gamarel & Golub, 2020), whereas 

Reyniers et al. (2020) found no significant change in the mean sexual satisfaction in the 

context of PrEP use.  Collectively, the studies examining PrEP use and psychosexual 

health quantitatively have identified associations of PrEP use with decreased sexual 

anxiety, whereas qualitative studies have identified associations of PrEP use with 

increased sexual satisfaction and sexual esteem.  

Belief in the U=U Message & Psychosexual Health   

Thus far, most studies about the U=U message explored U=U awareness and 

belief, as well as its potential to counteract HIV stigma (Card et al., 2018; Card et al., 
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2021; Carneiro et al., 2021; Rendina & Parsons, 2018), but have not explicitly examined 

U=U awareness or belief relative to sexual anxiety, esteem, and satisfaction. There is 

moderate-to-high awareness of U=U among SMM (Card et al., 2021; Meanley et al., 

2019; Rivera, Carrillo, & Braunstein, 2021), which is often restricted to those in high-

income settings (Bor et al., 2021). In a US sample of HIV-negative SMM and in an 

Australian sample of HIV-positive SMM who are aware of the U=U message, many 

remain skeptical of its accuracy (Carneiro et al., 2021; Huntingdon et al., 2020). To our 

knowledge, previous quantitative studies have not investigated whether belief in the 

effectiveness of ART in preventing HIV transmission (i.e., belief in the U=U message or 

U=U belief) would have any protective effects for the psychosexual health of HIV-

negative SMM. However, there is some evidence that U=U belief may be associated with 

psychosexual health benefits among people with HIV. For example, among the general 

population of people with HIV across 25 countries, discussing U=U with providers has 

been associated with optimal sexual health (Okoli et al., 2020). Participants rated their 

sexual health on a Likert scale, where responses of ‘Very good’ or ‘Good’ (vs ‘Neither 

good nor poor’/‘Poor’/‘Very poor’) were classified as optimal. Among the subsample of 

SMM with HIV recruited through the main study that encompassed the present study, 

U=U belief was not directly associated with sexual esteem, sexual satisfaction, and sexual 

anxiety; however, U=U belief was indirectly associated with sexual esteem and sexual 

satisfaction (but not sexual anxiety) via worry about transmitting HIV to HIV-negative 

sexual partner(s) (Calabrese, Modrakovic, et al., 2021). The indirect associations between 

U=U belief and sexual anxiety, sexual esteem, and sexual satisfaction have not been 

tested among HIV-negative SMM to date.  
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Theoretically, belief in the U=U message could impact the psychosexual health of 

SMM much like PrEP use has in previous research: by providing benefits in the form of 

decreased sexual anxiety and increased sexual esteem and pleasure (Collins, McMahan, 

& Stekler, 2017; Hojilla et al., 2016; Koester et al., 2017). Like belief in U=U, PrEP use 

inherently entails belief in the effectiveness of a given biomedical HIV prevention 

strategy. A recent longitudinal qualitative study of gay, bisexual, and queer men’s U=U 

belief and sexual decision-making set a precedence for conceptualizing synergistic effects 

of U=U and PrEP in shaping sexual outcomes of queer men (Grace et al., 2023). Given 

the existing biomedical prevention landscape, in which PrEP and U=U co-exist as 

prevention strategies, it is worthwhile to explore whether these two interventions (i.e., 

PrEP use and belief in the U=U message) have a unique impact on the psychosexual 

health of HIV-negative SMM and whether they would produce greater benefit in concert 

than they would independently.  

Perceived HIV Transmission Risk as a Mediational Path from HIV Biomedical 

Interventions to Psychosexual Health 

To my knowledge, previous studies have not examined potential mechanisms 

through which use or belief in HIV biomedical interventions impact psychosexual health. 

One theoretically possible and previously speculated mechanism is perceived HIV 

transmission risk (Whitfield et al., 2019). PrEP is over 99% effective in preventing 

against HIV (Grant et al, 2014; Liu et al, 2015) and the U=U message is based in parrt on 

evidence of no transmission of HIV in over 92,000 condomless sex acts between virally 

suppressed men and their HIV-negative male partners (Rodger et al., 2019; Bavinton et 

al, 2018); hence, the decreased objective risk of acquiring HIV might translate to 
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decreased perceived risk of HIV acquisition for those HIV-negative SMM who have 

serodifferent or status-unknown partners. This effect of biomedical prevention on HIV 

risk perception is supported by qualitative studies in which participants referred to PrEP 

as providing “an extra layer of protection,” “a safety net,” and “peace of mind,” all 

representing more protection and an implicit reduction in worry and anxiety about HIV 

acquisition (Quinn et al., 2020; Philpot et al., 2020; Yang et al., 2020). For both HIV 

biomedical interventions, lower perceived HIV transmission risk would, in turn, impact 

psychosexual health by affording SMM with “a safety net” to explore sexually sans 

anxiety and to derive more satisfaction and esteem from sex. Although previous studies 

have found mixed results on the association between HIV biomedical interventions (i.e., 

PrEP use) and some psychosexual health outcomes (e.g., sexual satisfaction; Holt et al., 

2018; Whitfield et al., 2019), a significant indirect effect (i.e., mediational pathway; 

Hayes, 2009) could nonetheless exist and has yet to be explored. Furthermore, given that 

PrEP use and belief in the U=U message could have synergistic effects on psychosexual 

outcomes, and both may operate indirectly through perceived HIV transmission risk, I 

explored whether belief in the U=U message would amplify the indirect relationship 

between PrEP use and psychosexual outcomes via perceived HIV transmission risk 

(moderated mediation). 

Study Overview 

The purpose of the present study was to assess whether the psychosexual health of 

HIV-negative and status-unknown SMM could be directly or indirectly enhanced by HIV 

biomedical interventions such PrEP and ART, by taking PrEP and/or believing in U=U. 

The sample was recruited as part of the U=U & Stigma Project (“How Messaging About 
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the Latest HIV Breakthrough [U=U] Impacts HIV-Related Stigma”) conducted at the 

George Washington University by P.I. Sarah K. Calabrese, Ph.D., and colleagues. The 

sample for the present study included HIV-negative (n = 333) and status-unknown SMM 

(n = 18), which represents a subset of the original sample of serodiverse SMM (N = 457).  

Specifically, I aimed to test whether HIV biomedical interventions (PrEP use and 

belief in U=U) were associated with psychosexual health (i.e., sexual esteem, sexual 

satisfaction, and sexual anxiety). Besides testing whether PrEP use and U=U belief were 

independently associated with psychosexual health, I examined a moderation model or 

two-way interaction between PrEP use and U=U belief on psychosexual outcomes 

(Figure 1).  Furthermore, I tested mediational pathways from PrEP use (Figure 2) and 

U=U belief (Figure 3) to psychosexual outcomes, via perceived HIV transmission risk. 

Integrating the previous three models, I tested a moderated mediation model whereby 

PrEP use and U=U belief interactively affect psychosexual health outcomes via perceived 

HIV transmission risk (Figure 4).  

Hypotheses 

 

Five main findings were hypothesized in this study. Hypothesis 1: SMM who 

use PrEP will report better psychosexual health (i.e., less sexual anxiety, more sexual 

esteem, and more sexual satisfaction, examined as separate outcomes) compared with 

SMM who do not use PrEP. Hypothesis 2: SMM who report U=U belief will report better 

psychosexual health than SMM who do not. Hypothesis 3: SMM who both use PrEP and 

report U=U belief will report better psychosexual health than SMM who do not use PrEP, 

who do not believe in U=U, or both (moderation). Hypothesis 4: Perceived HIV 

transmission risk will mediate the association between PrEP use and psychosexual health 
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such that SMM who use PrEP will report lower perceived HIV transmission risk, which, 

in turn, will be associated with better psychosexual health than SMM who do not use 

PrEP. Hypothesis 5: Perceived HIV transmission risk will mediate the association 

between U=U belief and psychosexual health such that SMM who report U=U belief will 

report lower perceived HIV transmission risk, which in turn, will be associated with 

better sexual health than SMM who report U=U disbelief. The moderated mediation 

analyses were considered exploratory; therefore, specific hypotheses were not developed .  

Method 

Procedures 

Data for the present study were collected via an online survey administered via 

Qualtrics in 2019-2020. Interested individuals accessed the link to the survey through an 

online dating application or social media. After completing a series of screening items to 

establish eligibility, they proceeded to the consent form briefly describing the purpose of 

the study as well as potential risks and benefits of participating in the study. Prospective 

participants were informed of their rights as research participants (e.g., participation is 

voluntary and that they may choose to withdraw participation at any time without any 

penalty). If prospective participants met the study criteria and agreed to participate in the 

study, they were asked to provide demographic information such as their racial and ethnic 

identity, gender, country of origin and residence, household income, level of education, 

etc. They were also asked to fill out a series of measures related to sexual behavior, 

experiences, and beliefs regarding HIV biomedical interventions, psychosexual health, 

and perceived HIV transmission, among others. Respondents were compensated for their 

participation via entry into a $250 USD gift card lottery. 
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The following procedures were set in place in order to minimize fraudulent 

responses, to which online studies are vulnerable: utilizing the "no ballot box stuffing" 

feature in Qualtrics, which prevents respondents from taking the survey more than once; 

and embedding an attention check open-ended question as a screening item (e.g., If you 

are reading these instructions, answer "sage" to the following question. What is your 

favorite color?) in order to decipher between human and non-human respondents 

(Teicher et al., 2015). In addition to administering the aforementioned procedures to 

minimize illegitimate responses, several post hoc measures were taken in order to detect 

the potential existence of illegitimate survey responses in collected data, including 

assessing data for predictable and inconsistent response patterns, and examining data for 

repeated IP addresses (Teicher et al., 2015). All study procedures were approved by the 

George Washington University International Review Board.  

Participants  

Serodiverse SMM (N = 457) were recruited as part of the U=U & Stigma Project 

(How Messaging About the Latest HIV Breakthrough [U=U] Impacts HIV-Related 

Stigma) at the George Washington University. The U=U & Stigma Project examined 

associations of U=U belief with multiple dimensions of HIV stigma among US SMM. In 

the primary study, participants were recruited from across the US to participate as part of 

a larger online survey study in 2019-2020. Nearly all (95.6%) were recruited via dating 

apps and social media. Sixteen (3.5%) were referred by a friend or partner; three (0.7%) 

were recruited through in-person or online referral by HIV service providers in 

Washington, DC; and one (0.2%) was recruited from another, unspecified source. The 

eligibility criteria of the main study were that participants had to be able to read and 
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answer questions in English, be at least 18 years of age, identify as a “man” or 

“transgender man”, and report having sex with other men. Participants were recruited 

through a nonprobabilistic, convenience sampling strategy. The present study used the 

subsample of 351 SMM who reported being HIV-negative or not knowing their HIV 

status.  

Measures 

All study measures described below are included in Appendix A.  

PrEP Use  

Participants were provided with a short definition of PrEP and then asked about 

current and past PrEP use. PrEP use was captured using a single item (i.e., Have you ever 

taken PrEP (pre-exposure prophylaxis or Truvada) to prevent HIV?), and participants 

had an option to respond 1= “Yes, I am currently taking PrEP,” 2= “Yes, but I am no 

longer taking PrEP,” and 3= “No, I have never taken PrEP.” For the primary analyses, 

this item was dichotomized to reflect participants’ current PrEP use at the time of the 

survey completion by collapsing options 2 and 3 into one category. In supplementary 

analyses excluding former PrEP users available in Appendix C, respondents who selected 

option 2 were left out of the analyses.  

U=U Belief 

Belief in the U=U message was captured using a single item measuring the 

participants’ perception of the risk of sexual HIV transmission occurring between 

someone with HIV who has been virally suppressed for 6 months and an HIV-negative 

partner. The item was set up as a Likert scale ranging from 1= 0% or “they definitely will 

NOT sexually transmit HIV” to 6 = 100% or “they definitely will sexually transmit HIV.” 



 
 

18 

 

This variable was dichotomized into two outcomes for analyses: a) zero perceived risk of 

such transmission and b) any perceived risk of such transmission greater than zero. Given 

that the U=U message exclusively stipulates zero sexual transmission risk from someone 

with HIV who has been virally suppressed for 6 months to an HIV-negative partner 

(Prevention Access Campaign, 2023; Grinsztejn et al. 2014) believing that the risk level 

is anything more than zero indicates disbelief in the U=U message.  

Perceived HIV Transmission Risk 

Perceived HIV transmission risk was also captured using a single item asking 

the participants what they think the chances are of them getting HIV in their lifetime. The 

item was set up as a Likert scale with answer options ranging from 1=” not at all likely” 

to 5=” extremely likely.” 

Psychosexual Health 

Psychosexual health was assessed with three subscales of the Multidimensional 

Sexual Self-Concept Questionnaire (MSSCQ; Snell, 1998). The full MSSCQ is 

composed of 100 items covering 20 psychological aspects of human sexuality. 

Participants completed three subscales measuring their sexual satisfaction, sexual esteem, 

and sexual anxiety using a Likert-type scale ranging from 1 (Not at all characteristic of 

me) to 5 (Very characteristic of me). All three subscales had excellent internal 

consistency in a recent study of SMM, which are reported here (Whitfield et al., 2019).  

A total of five items measured sexual satisfaction (e.g., “The sexual aspects of my life are 

personally gratifying to me”); (α = 0.94). Five items measured sexual esteem (e.g., “I am 

proud of the way I deal with and handle my own sexual needs and desires”); (α = 0.92). 

Five items measured sexual anxiety (e.g., “I worry about the sexual aspects of my life”); 
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(α = 0.91). The item scores were summed to create participants’ scores for each 

dimension of psychosexual health, with higher scores indicating higher levels of the 

construct. In the present study, all three psychosexual health outcomes had excellent 

internal consistency (α ≥ 0.90), as can be seen in Table 2.  

Background Characteristics 

Demographic characteristics such as age, race/ethnicity, gender, sexual 

orientation, level of education, income, employment status, access to health insurance, 

HIV status, current main sexual partner, recent anal sex, recent anal sex with a man who 

might be HIV-positive, recreational non-injectable drug use, U=U awareness, PrEP 

awareness, and PrEP belief were collected. To assess PrEP belief, participants were first 

provided with a short definition of PrEP and then asked to estimate the risk of sexually 

acquiring HIV for someone who is HIV-negative and who has been taking PrEP for over 

six months. The item was set up as a Likert scale ranging from 1= 0% or “they definitely 

will NOT get HIV” to 6 = 100% or “they definitely WILL get HIV.” 

Analysis 

Data cleaning procedures and analyses were conducted using Qualtrics and IBM 

SPSS Statistics Version 26. Analyses were restricted to include only SMM who self-

reported being HIV-negative or not knowing their HIV status. Means and frequencies 

were calculated to characterize the sample and measures of interest. Pearson’s correlation 

coefficients were computed to assess bivariate relationships between variables of interest. 

For dichotomous-continuous pairs and dichotomous-dichotomous pairs, point-biserial 

and phi coefficients (i.e., the respective mathematical equivalents of Pearson coefficients) 

were computed. Cohen’s (1988) conventions were used to interpret effect size. According 
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to these conventions, a correlation coefficient of .10 or larger is thought to represent a 

“weak” or “small” association; a correlation coefficient of .30 or larger is considered a 

“moderate” correlation; and a correlation coefficient of .50 or larger is thought to 

represent a “strong” or “large” correlation.  

Multiple linear regressions were utilized to examine partial, conditional, and 

interaction effects. Multicollinearity diagnostics were performed to rule out 

multicollinearity between predictors, mediator, and covariates. The Shapiro–Wilk test of 

normality was performed, and histograms were plotted for all three psychosexual health 

outcomes in order to test the assumption of normality. Davidson–MacKinnon test of 

heteroscedasticity was performed in each moderation model. 

Hayes’ PROCESS macro for SPSS was used to examine a) the hypothesized 

interactive effects of PrEP use and U=U belief on each of the three psychosexual health 

outcomes (Conceptual Model 1, or moderation); b) the hypothesized indirect effects of 

both predictors on psychosexual health outcomes via perceived HIV risk (Conceptual 

Models 2 and 3, or mediation), and c) whether the hypothesized indirect effect of PrEP 

use on each of the psychosexual health outcomes via perceived HIV risk varied according 

to U=U belief (Conceptual Model 4, or moderated mediation; Hayes, 2012). Hayes’ 

PROCESS macro for SPSS employs bootstrapping techniques and a bias-corrected 

confidence interval, generating 5,000 bootstrapped samples in our analyses to test the 

hypothesized moderation (Model 1), mediation (Model 4), and moderated mediation 

models (Model 8; Hayes, 2009; Hayes & Montoya, 2017). 

All models were adjusted for the same set of  covariates  that were empirically 

associated with one or more predictors or outcomes in the sample. Covariates considered 
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in the analyses were demographic characteristics as well as behavioral and 

epidemiological indicators of HIV risk (CDC, 2023), such as condomless sex with a 

possibly HIV+ man, anal sex in the past month, substance use, and current main sexual 

partner (Shepler, Smendik, Cusick, & Tucker, 2018). The final set of covariates that were 

statistically related to at least one outcome or predictor in the sample included: sexual 

orientation (dichotomized as gay or other identities for sexual minority men), race 

(dichotomized as White or other racial categories), annual income (dichotomized as 

financially well-off using or not well-off relative to life satisfaction, which approximately 

corresponded to the median of income; Kahneman & Deaton, 2010), perceived HIV risk, 

anal sex in the past month, condomless sex with a man who might be HIV-positive, 

current main sexual partner, and PrEP belief (dummy-coded as no, low, or moderate-to-

high perceived risk of HIV acquisition with PrEP). Because the larger study via which 

data were collected included an experimental manipulation involving exposure to a 

message about HIV risk, multivariable analyses were also conducted including the 

experimental manipulation as an additional dummy-coded covariate to ensure the same 

pattern of results emerged. The exposure to the experimental manipulation involved 

presented messaging that U=U involves no risk for HIV transmission, low risk for HIV 

transmission, and a control condition, which did not reference risk for HIV transmission. 

Approximately one third of the sample was allocated to each condition. This set of 

covariates was included in all models for consistency.  

Post-hoc analyses were performed on a restricted sample of participants who 

reported condomless anal sex with a man who might be HIV-positive in the past month to 

establish that the hypothesized associations and mechanisms operate among participants 
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for whom U=U belief is likely to be relevant. Another set of post hoc analyses were 

performed excluding former PrEP users (i.e., including only participants who reported 

either currently using PrEP or never having used PrEP. Former PrEP users were 

originally combined with PrEP-inexperienced participants in the group of PrEP non-users 

compared with current PrEP users, but they were excluded in these post hoc analyses 

given that they may systematically differ from PrEP-inexperienced participants in 

meaningful ways. 

Across all analyses performed, there were no more than three missing survey 

records (.85% of the total sample) for the variables of interest (i.e., >99% of 351 

participants had complete data). Records with missing data were deleted listwise from 

scale score calculations and inferential analyses.  Most of the participants were surveyed 

before the COVID-19 pandemic (88.30% of the total sample). Given that urban spaces in 

the US have started returning to “business as usual,” I believe the models proposed and 

analyses performed would apply to the current landscape of US public health.  

Results 

Descriptive and Correlation Analyses 

Table 1 presents a detailed summary of the sociodemographic characteristics of 

the study sample (n = 351), overall and stratified by PrEP use and belief in U=U. 

Participants were aged 18-83 years, with an average age of 39.93 years (SD = 12.77). 

Most (99.70%) identified as cisgender men, and one (.30%) identified as a transgender 

man. The majority of the study sample identified as White and gay (79.20% and 71.20%, 

respectively). The majority of the sample earned a bachelor’s degree or a more advanced 

degree (62.10%),  was employed (78.30%), earned over $90,000 per year (30.90%), and 



 
 

23 

 

had access to health insurance (85.20%). Most of the respondents had a current main 

sexual partner (70.94%), and recently had anal sex (69.23%). Most (94.90%) reported 

being HIV-negative (94.90%), and 5.10% reported not knowing their HIV status. 

Table 2 shows means and SDs of the mediator (i.e., perceived HIV risk) and 

psychosexual health outcomes (i.e., sexual anxiety, sexual esteem, and sexual 

satisfaction).  A summary of descriptive statistics (i.e., means, SDs, Cronbach’s alphas, 

and possible or actual ranges) and bivariate correlations among key variables of interest 

is available in Tables 3 and 4. PrEP use was negatively correlated with perceived HIV 

risk and sexual anxiety, whereas it was positively correlated with sexual esteem and 

sexual satisfaction. U=U belief was negatively correlated with perceived HIV risk. 

However, U=U belief was not significantly correlated with any of the three psychosexual 

health outcomes. In addition to being negatively correlated with PrEP use and U=U 

belief, perceived HIV risk was negatively correlated with sexual esteem and sexual 

satisfaction, whereas it was positively correlated with sexual anxiety. Sexual anxiety was 

negatively correlated with sexual esteem and sexual satisfaction, whereas sexual esteem 

was positively correlated with sexual satisfaction.  

Simple Regression Analyses 

Simple linear regressions of PrEP use on psychosexual outcomes were 

performed, adjusting for relevant covariates. PrEP use was not significantly associated 

with sexual anxiety, [b (SE) = -.99 (.71), p = .163]. PrEP use was significantly associated 

with sexual esteem [b (SE) = 1.38 (.67), p = .042] and sexual satisfaction [b (SE) = 1.44 

(.69), p = .038]. U=U belief was not associated with sexual anxiety, [b (SE) = .36 (.73), p 
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= .625], sexual esteem, [b (SE) = -.82 (.70), p = .239], or sexual satisfaction, [b (SE) = -

.19 (.71), p = .787], in adjusted models.  

Moderation Analyses  

In moderation analyses, there were effects of PrEP use on sexual esteem and 

sexual satisfaction, but no effects of U=U belief or interaction effects of PrEP use and 

U=U belief on any psychosexual health outcomes. A summary of partial, conditional, and 

interaction effects of variables predicting psychosexual health outcomes can be seen in 

Table 5. In the unadjusted partial effects models, PrEP use was significantly associated 

with sexual anxiety [b (SE) = -1.44 (.67), p = .032], sexual esteem [b (SE) = 2.06 (.62), p 

= .001], and sexual satisfaction [b (SE) = 2.12 (.66), p = .001]. Upon adjusting for 

covariates listed in the Procedures section, PrEP use remained significantly associated 

with sexual esteem [b (SE) = 1.50 (.68), p = .027] and sexual satisfaction [b (SE) = 1.48 

(.70), p = .034] in the partial effects model. In the unadjusted analyses including both 

PrEP use and U=U belief as predictors of each of the three psychosexual health 

outcomes, PrEP use was significantly associated with sexual esteem [b (SE) = 1.61 (.76), 

p = .034] and sexual satisfaction [b (SE) = 1.64 (.80), p = .042]. Upon adjusting for 

covariates, these conditional and interaction effects of PrEP use and U=U belief were not 

statistically significantly associated with any of the outcomes. 

Mediation Analyses 

Three simple mediation models were tested to examine the hypothesized indirect 

effect of PrEP use on each of the psychosexual health outcomes via perceived HIV risk. 

Unadjusted and adjusted results of these analyses are displayed in Figure 5 and Figure 6, 

respectively. The complete results including both unadjusted and adjusted indirect, direct, 
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and total effects are presented in Table 6. Testing of the unadjusted mediation models 

showed that perceived HIV risk mediated the relationship between PrEP use and each 

psychosexual health outcome as hypothesized. The analysis was rerun adjusted for 

relevant background characteristics, behavioral indicators of HIV risk, and main study 

experimental condition. In the adjusted model, all three indirect effects remained 

significant.  

Three simple mediation models were also tested also tested to examine the 

hypothesized indirect effect of U=U belief on psychosexual health outcomes via 

perceived HIV risk. Unadjusted and adjusted results of these analyses are displayed in 

Figure 7 and Figure 8, respectively. The complete results including both unadjusted and 

adjusted indirect, direct, and total effects are presented in Table 7. Testing of the 

unadjusted mediation models showed that perceived HIV risk mediated the relationship 

between U=U belief and each psychosexual health outcome as hypothesized. After 

adjusting the models for relevant background characteristics, behavioral indicators of 

HIV risk, and main study experimental condition, none of the three indirect effects 

remained significant.  

Moderated Mediation Analyses 

A moderated mediation model was tested to explore whether the hypothesized 

indirect effect of PrEP use on each of the psychosexual health outcomes via perceived 

HIV risk varied according to U=U belief. Unadjusted and adjusted results of these 

analyses are displayed in Table 8. None of the exploratory moderated mediation models 

were significant.  
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Replication of Analyses with Subsample with Possible HIV Exposure  

Overall, a similar pattern of significant findings emerged when analyses were 

repeated with the subsample of participants who reported a possible HIV exposure. 

Correlation Analyses 

For the subsample with possible HIV exposure via sex (n = 96), the summary of 

descriptive statistics for variables of interest as well as Pearson’s, point-biserial, and Phi 

correlations with associated p-values for significant bivariate relationships is available in 

Appendix B: Tables 1 (b) through 3 (b). The associations between PrEP use and 

outcomes were congruent with associations in the main sample. While in the main 

sample, U=U belief had no significant correlations with outcome variables, in this 

subsample, U=U belief was negatively correlated with sexual anxiety and positively 

correlated with sexual esteem. Other associations with U=U belief were not statistically 

significant, including the one with perceived HIV risk. Just as in the main sample, main 

variables of interest remained associated in hypothesized directions in the subsample with 

possible HIV exposure.  

Simple Regression, Moderation, and Mediation Analyses 

For the subsample with possible HIV exposure (n = 98), simple linear 

regressions of PrEP use and U=U belief on psychosexual outcomes were performed 

respectively, adjusting for relevant covariates. PrEP use was significantly associated with 

all three outcomes, whereas U=U belief was not associated with any of the outcomes in 

adjusted models.  

Moderation results, including partial, conditional, and interaction effects; and 

mediation results, including indirect, direct, and total effects; in the subsample with 
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possible HIV exposure are presented in the Appendix B: Tables 4 (b) through 7 (b). In 

the partial and conditional effects models, PrEP use was significantly associated with all 

three outcomes, even after adjusting for covariates. Whereas in the main sample, U=U 

belief was not significantly associated with any of the outcomes, in the unadjusted partial 

effects model of the subsample with possible HIV exposure, U=U belief was associated 

with sexual anxiety. However, this association became non-significant after adjusting for 

covariates. Additionally, conditional effects of U=U belief on sexual anxiety and sexual 

esteem in the unadjusted model became non-significant upon adjusting for covariates. In 

other words, the partial and conditional effects of U=U belief diminished after adjusting 

for covariates. Congruent with the main sample, there were no interaction effects of PrEP 

use and U=U belief on any of the three outcomes in the subsample with possible HIV 

exposure.  

In mediation analyses, while the direct and total effects of PrEP use on all three 

outcomes in the subsample with possible HIV exposure were significant in both 

unadjusted and adjusted models, the indirect pathways via perceived HIV risk became 

muted. In similar vein to the main sample, post hoc analyses on the subsample with 

possible HIV exposure revealed no indirect effects of U=U belief on psychosexual health 

via perceived HIV risk. As in the main sample, none of the exploratory moderated 

mediation models were significant in the subsample with possible HIV exposure.  
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Replication of Analyses with Subsample Sans Former PrEP Users  

Overall, a similar pattern of significant findings emerged when analyses were 

repeated excluding former PrEP users. 

Correlation Analyses 

For the subsample sans former PrEP users (n = 326), the summary of descriptive 

statistics for variables of interest as well as Pearson’s, point-biserial, and Phi correlations 

with associated p-values for significant bivariate relationships is available in Appendix C: 

Tables 1 (c) through 3 (c). The associations between PrEP use and outcomes were 

congruent with associations in the main sample. Similar to results derived from the main 

sample, U=U belief had no significant correlations with outcome variables but was 

negatively correlated with perceived HIV risk. Just as in the main sample, main variables 

remained associated in hypothesized directions in the subsample sans former PrEP users.  

Simple Regression, Moderation, and Mediation Analyses 

For the restricted subsample excluding former PrEP users, simple linear 

regressions of PrEP use and U=U belief on psychosexual outcomes were performed 

respectively, adjusting for relevant covariates. Neither PrEP use nor U=U belief were 

significantly associated with outcomes.  

Moderation results, including partial, conditional, and interaction effects; and 

mediation results, including indirect, direct, and total effects in the subsample sans 

former PrEP users are presented in the Appendix C: Tables 4 (c) through 7 (c). In the 

unadjusted partial effects models, PrEP use was significantly associated with all three 

outcomes. Upon adjusting for covariates in the partial effects model, PrEP use remained 

significantly associated only with sexual esteem. Besides the unadjusted conditional 
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effect of PrEP use on sexual esteem, there were no other conditional or interaction effects 

of PrEP use and U=U belief on any of the outcomes. In the subsample sans former PrEP 

users, U=U belief was not significantly associated with any of the outcomes, in any of the 

models – similar to the main sample.  

Testing of the unadjusted mediation models showed that perceived HIV risk 

mediated the relationship between PrEP use and each psychosexual health outcome. 

Upon adjusting the models for covariates, all three indirect effects remained significant. 

Testing of the unadjusted mediation models showed that perceived HIV risk mediated the 

relationship between U=U belief and each psychosexual health outcome. Although the 

unadjusted indirect effects were statistically significant, the unadjusted direct and total 

effects were not significant for any of the three psychosexual health outcomes. After 

adjusting the models for covariates, none of the three indirect effects remained 

significant. As in the main sample and subsample with possible HIV exposure, none of 

the exploratory moderated mediation models were significant in the subsample sans 

former PrEP users.  
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Discussion 

The purpose of the present study was to assess whether using PrEP and/or 

believing in the U=U message could enhance the psychosexual health of HIV-negative 

and status-unknown SMM, as well as the mechanism of such enhancement. To explore 

this question, I proposed five hypotheses and pursued an exploratory model. Results offer 

partial support for study hypotheses. Consistent with Hypothesis 1, I found that SMM 

who use PrEP reported more sexual esteem and more sexual satisfaction compared with 

SMM who do not use PrEP. However, PrEP use was not associated with sexual anxiety. 

Contrary to Hypothesis 2, U=U was not associated with any of the outcomes. Contrary to 

Hypothesis 3, there was no moderation effect found between PrEP use and U=U belief 

with respect to any of the psychosexual health outcomes. Consistent with Hypothesis 4, 

PrEP use was indirectly associated with psychosexual health outcomes via the 

mechanism of decreased perceived HIV risk. More specifically, SMM who use PrEP 

reported lower perceived HIV transmission risk, which in turn, was associated with less 

sexual anxiety, more sexual esteem, and more sexual satisfaction than SMM who do not 

use PrEP. Contrary to Hypothesis 5, U=U belief was not indirectly associated with any of 

the three psychosexual health outcomes via perceived HIV risk. Lastly, the exploratory 

moderated mediation models were not significant. Overall, the results of the present study 

corroborate other studies, suggesting that PrEP use can produce a serendipitous “side-

effect” of improving the psychosexual health of HIV-negative SMM, but they did not 

suggest that U=U belief is analogously associated with psychosexual health or modifies 

the effect of PrEP use.  
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Although these findings were predominately corroborated in analyses replicated 

with select subsamples, some departures from main findings related to study hypotheses 

were observed. Specifically, in the subsample with possible HIV exposure, PrEP use was 

associated with sexual anxiety (whereas it was not in the main sample) and PrEP use was 

not indirectly associated with the three sexual outcomes via perceived HIV risk (whereas 

it was in the main sample). In the subsample excluding former PrEP users, no differences 

emerged in the results pertaining to study hypotheses. 

The present study responded to calls for more consideration of psychosexual 

health outcomes of HIV prevention among SMM (Mabire et al., 2019; Calabrese & 

Underhill, 2015). Most of the previous research conducted on psychosexual benefits of 

HIV biomedical preventive tools has been qualitative (Curley et al., 2022). Previous 

quantitative studies found that PrEP use was associated with decreased sexual anxiety 

(Whitfield et al., 2019), or generalized anxiety, and HIV worry (Price, English, & Golub, 

2022); consistent with these findings, PrEP use was indirectly (albeit not directly) 

associated with lower sexual anxiety in the current study. Contrary to prior research 

finding no significant association between PrEP use and other psychosexual outcomes 

(Whitfield et al., 2019), PrEP use was directly and indirectly associated with higher 

sexual esteem and higher sexual satisfaction in our study. These discrepancies in current 

and past findings may partially reflect variations in study design: whereas the current 

study was cross-sectional and examined differences between PrEP status groups, 

Whitfield et al.’s study was longitudinal and examined differences within individuals 

initiating PrEP. In addition, Whitfield et al.’s study sampled a from a wide range of 

sources, including local community centers and organizations, listservs, mainstream 
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social media, whereas the present study sampled from hookup apps. It could be the case 

that SMM on hookup apps use PrEP to achieve sexual satisfaction and esteem more than 

SMM on these other aforementioned sampling sources, and that the sampling method, or 

the context of the association could be another reason we found the association Whitfield 

et al. (2019) did not.  

A novel contribution of this study was exploring the mechanism through which 

PrEP use produces these pro-sexual effects in HIV-negative SMM, i.e., by decreasing the 

perceived HIV risk and worry about HIV, which likely affords more freedom in choice of 

partners and sexual practices (Calabrese, Modrakovic, et al., 2021; Calabrese et al., 

2021). Perceiving oneself as being at risk for HIV infection can be related to SMM’s 

feelings that their sex is not safe, or not feeling sexually confident, and these feelings 

been found to be a factor for requesting PrEP (Reyniers et al., 2020). The present study 

suggests that PrEP use can reduce the self-perceived risk for HIV, and in turn, enable 

SMM who use PrEP to have more enjoyable sex. This is in line with previous qualitative 

research findings revealing that PrEP can afford increased sexual esteem and pleasure, 

and diminish HIV acquisition fears (Collins, McMahan, & Stekler, 2017; Hojilla et al., 

2016; Koester et al., 2017).  

Another novel aspect of this study was considering U=U belief quantitatively for 

the first time and exploring whether it has an analogous impact on psychosexual health as 

PrEP use among HIV-negative SMM. Although a few hypothesized indirect effects 

emerged in unadjusted analyses, these findings were not significant when covariates were 

included in the models. Whereas we focused on belief in the concept of U=U in this 

study, practicing U=U (i.e., relying on viral suppression as a method of preventing HIV) 
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may be a more proximal and pertinent predictor of perceived HIV risk and sexual health 

outcomes. Additionally, the associations explored are more pertinent to SMM engaged in 

sex with partners known to be living with HIV during those specific sexual encounters; 

that level of specificity was beyond the scope of this study. Other variables, such as trust 

in their partner’s adherence to treatment, may play a key role in explaining whether U=U 

belief produces pro-sexual effects among HIV-negative SMM. Approximately two-thirds 

of our sample showed no belief in U=U despite approximately 95% of the sample having 

awareness of the U=U message. This means that there is still relative skepticism of U=U, 

among HIV-negative SMM, which could be another reason for null findings in models 

involving U=U belief. U=U belief is still gaining traction even among providers who 

report belief in withholding the science behind U=U from their patients despite 

paradoxically reporting belief in U=U themselves (Nunes et al., 2023), so it should come 

as no surprise that laypersons would still lag with understanding and acceptance of the 

science behind the U=U message.  

Practical Implications 

The results of this study should be considered in public health messaging, PrEP 

service delivery, and other HIV prevention interventions (Cabecinha & Saunders, 2022). 

The findings pose meaningful implications for promoting PrEP by also capitalizing on 

the benefits that using PrEP has on the sexual experiences of SMM. Given that positive 

sexual experiences are an important aspect of psychological wellbeing (WHO, 2017), 

leveraging the pro-sexual “side effects” of PrEP could help to promote these 

interventions among SMM (Price, English, & Golub, 2022; Curley et al., 2022). The 

prospect of improving psychosexual health outcomes has the potential to inspire 
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subgroups of SMM that have historically not responded well to risk prevention discourse 

thus far to commence using HIV prevention tools (Wiginton et al., 2020; Curley et al., 

2022).  Fear-based, risk-elimination messaging in sexual health might be an ineffective 

remnant from our most archaic institutions that posited the very act of non-procreative 

sex as taboo and those that practice it pariahs, and these heterosexist sentiments might  

still be resistant to science-driven change. Fear-based prevention messaging might other 

SMM (Wiginton et al., 2020), whereas pleasure-based prevention messaging has the 

potential to normalize sex and the way SMM value practicing it (Calabrese, Mayer, & 

Marcus, 2021). Furthermore, focusing on psychosexual aspects of health instead of 

averting HIV risk might help to avoid stigmatizing HIV—which is a manageable health 

condition—and people living with HIV. Overall, messaging that focuses on the 

psychosexual benefits of PrEP rather than the mediating mechanism (risk reduction) 

might be more sensitive to SMM’s preferences as they are person- and community-

centered, instead of disease-centered. Given the discrepancy between awareness of U=U 

(approximately 95%) and belief in U=U (approximately 66%) in this study, promoting 

acceptance of the science behind U=U among HIV-negative SMM can be an avenue for 

intervention given that misinformation about HIV transmission risk among those who are 

virally suppressed has the potential to further stigmatize HIV-positive persons. 

Interestingly, a covariate that appeared significant in several models was having a main 

sexual partner, which could speak to the importance of forging and maintaining a 

connection to enhance psychosexual health. This collateral finding hints at the 

importance of connectedness to the community, which accounted for sexual satisfaction 
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in a recent study of coupled SMM and other queer communities (Shepler, Smendik, 

Cusick, & Tucker, 2018). 

Limitations and Future Directions 

This study has limitations. First, this was a cross-sectional study and as such, 

claims about causality and directionality remain inconclusive. It could be the case that 

psychosexual health outcomes are motivating PrEP use, as opposed to the direction 

hypothesized in this study. Additionally, it might be the case that a bidirectional 

relationship exists between PrEP use and psychosexual health outcomes. For example, 

SMM might be using PrEP to enhance their sex lives, which in turn, could reinforce PrEP 

use. Employing longitudinal designs in future studies—similar to Whitfield et al. (2019) 

and Price, English, & Golub (2022)—could bolster claims of causality between 

biomedical prevention and psychosexual health of HIV-negative SMM and the posited 

(and thus far corroborated) directionality of PrEP use leading to favorable psychosexual 

health outcomes.  

Second, the generalizability of these findings may be limited, as the convenience 

sampling approach may have potentially yielded a sample that is not representative of the 

larger SMM population. This sample was predominantly composed of White, gay, and 

employed SMM who earn relatively higher incomes and have access to health insurance. 

Therefore, the populations of SMM underrepresented in this study were racial minorities, 

SMM other than gay, younger SMM (aged 18 to 25), unemployed, with low-income, and 

without access to health insurance. Meanwhile, these underrepresented groups are at 

enhanced risk of HIV (Hosek et al., 2017; Gill et al., 2020). It would be illuminating to 

discover whether similar or perhaps unique outcomes emerge when replicating this study 
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in populations who are the most at risk of acquiring HIV .  Further exploration of the 

psychosexual impact of HIV preventive interventions among these most marginalized 

and vulnerable subgroups of SMM could help to promote tools such as PrEP and ART 

where they are imperatively needed. Some covariates that emerged as pivotal factors in 

the explored models such as having a main sexual partner could point to future avenues 

of research, especially consistent with the past literature that connectedness to community 

has implications for sexual satisfaction (Shepler, Smendik, Cusick, & Tucker, 2018). 

Third, although the present study does not explicitly account for the potential 

confound of connectedness to the community, a covariate included dichotomized sexual 

orientation as gay or categories of SMM other than gay (bisexual, pansexual, queer, 

asexual etc.) might remedy this limitation. Albeit not ideal, self-identifying with a 

relatively established and connected identity category such as “gay” might control for, or 

at least approximate the unaccounted variable of connectedness to the LGBT community. 

Bisexual, queer, and pansexual SMM are often overlooked, erased, or misunderstood 

within the community, and may therefore feel less connected to it (Harper & Ginicola, 

2017; Pennasilico & Amodeo, 2019). Future studies should explore this construct more 

explicitly in the context of the relationship between HIV prevention and psychosexual 

health of SMM, especially SMM who do not identify as gay. 

Fourth, this study was part of a larger study on U=U belief that also included an 

experimental manipulation involving U=U messaging (Calabrese et al., 2021; Calabrese, 

Modrakovic, et al., 2021). However, the experimental manipulation was not associated 

with variables of interest and the pattern of significant effect on psychosexual health 

outcomes was similar after adjusting analyses for the experimental manipulation. On the 
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topic of U=U belief, future studies could adjust the measurement by adding more items, 

for example. Moreover, the U=U belief was dichotomized in our study; however, whether 

this belief could exist on a spectrum is a lingering question. Therefore, the proposed 

conceptual understanding of U=U belief’s impact on psychosexual health as analogous to 

PrEP use’s impact on psychosexual health might need to be revised in future studies.  

Conclusion 

The present study contributed to the literature on HIV prevention among SMM 

by exploring the psychosexual benefits of HIV biomedical interventions such as PrEP 

and ART (used as prevention) among SMM. This study has corroborated several 

previous findings, suggesting protective “side effects” of PrEP use on the psychosexual 

health of SMM (Whitfield et al., 2019; Price, English, & Golub, 2022). Furthermore, this 

study has substantively added to the existing literature in three ways: first, by establishing 

perceived HIV transmission risk as a mediational pathway from PrEP use to 

psychosexual health outcomes; second, by exploring whether U=U belief impacts 

psychosexual health of SMM analogously to PrEP use; and third, by exploring whether 

PrEP use and U=U belief are associated with a greater benefit to psychosexual health of 

HIV-negative SMM in concert than they are independently. Overall, the present study 

expands the scant body of quantitative work on psychosexual correlates of HIV 

preventive technology among SMM. Future study of the relationship between U=U belief 

and psychosexual health among HIV-negative SMM as well as the relationship between 

ART use and psychosexual health among SMM could offer further insight regarding any 

protective mechanisms of ART for psychosexual health of SMM. Our findings suggest 

highlighting sexual satisfaction and esteem as benefits of PrEP in initiatives aimed at 
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promoting PrEP. We must consider positive sexual aspects of sexual health such as 

satisfaction and esteem in tailoring HIV prevention for HIV-negative SMM, as these are 

important motivators for sex (Zaneva et al., 2023). By embracing and addressing human 

sexuality in its fullness, we can help SMM and others at risk for HIV experience pleasure 

and intimacy while protecting their health and well-being effectively. 
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Appendix A  

Main Analyses Tables  

Table 1   

Summary of Sociodemographic Characteristics of the Sample by PrEP Use and U=U 

Belief  

Predictor 

 

Characteristic 

PrEP Use U=U Belief Total 

Sample 

Yes 

n (%) 

No 

n (%) 

Yes 

n (%) 

No 

n (%) 

 

n (%) 

Gender 

Cis-Man 

Trans-Man 

 

125 (35.71) 

0 (.00) 

 

225 (64.29) 

1 (100.00) 

 

118 (33.71) 

0 (.00) 

 

232 (66.29) 

1 (1.00) 

 

350 (99.70) 

1 (.30) 

Sexual Orientation 

Gay 

Bisexual 

Heterosexual 

Queer  

Asexual 

Pansexual  

Other 

 

102 (36.69) 

18 (34.62) 

0 (.00) 

2 (25.00) 

0 (.00) 

3 (30.00) 

0 (.00) 

 

176 (63.31) 

34 (65.38) 

1 (100.00) 

6 (75.00) 

1 (100.00) 

7 (70.00) 

1 (100.00) 

 

97 (34.89) 

16 (30.77) 

0 (.00) 

4 (50.00) 

0 (.00) 

1 (10.00) 

0 (.00) 

 

181 (65.11) 

36 (69.23) 

1 (100.00) 

4 (50.00) 

1 (100.00) 

9 (90.00) 

1 (100.00) 

 

278 (79.20) 

52 (14.80) 

1 (.30) 

8 (2.30) 

1 (.30) 

10 (2.80) 

1 (.30) 

Race/Ethnicity 

White (non-Hispanic)  

Black (non-Hispanic) 

Latino/x  

Other (non-Hispanic)   

 

95 (38.00) 

5 (27.78) 

9 (20.00) 

16 (42.11) 

 

155 (62.00) 

13 (72.22) 

36 (80.00) 

22 (57.89) 

 

85 (34.00) 

7 (38.89) 

15 (33.33) 

11 (28.95) 

 

165 (66.00) 

11 (61.11) 

30 (66.67) 

27 (71.05) 

 

250 (71.30) 

18 (5.10) 

45 (12.80) 

38 (10.80) 

Age 

18 to 25 

26 to 35 

36 to 45 

46 to 55  

56 or higher 

 

10 (20.41) 

32 (30.77) 

29 (35.37) 

31 (49.20) 

23 (43.40) 

 

39 (79.59) 

72 (69.23) 

53 (64.63) 

32 (50.80) 

30 (56.60) 

 

14 (28.57) 

34 (32.69) 

32 (39.02) 

19 (30.16) 

19 (35.85) 

 

35 (71.43) 

70 (67.31) 

50 (60.98) 

44 (69.84) 

34 (64.15) 

 

49 (14.00) 

104 (29.60) 

82 (23.40) 

63 (17.90) 

53 (15.10) 

Education  

High-School or Less 

Some College or Associates 

Bachelors 

Masters or Doctoral 

 

4 (13.79) 

31 (29.81) 

44 (36.97) 

46 (46.47) 

 

25 (86.21) 

73 (70.19) 

75 (63.03) 

53 (53.53) 

 

8 (27.59) 

30 (28.85) 

39 (32.77) 

41 (41.41) 

 

21 (72.41) 

74 (71.15) 

80 (67.23) 

58 (58.59) 

 

29 (8.30) 

104 (29.60) 

119 (33.90) 

99 (28.20) 

Annual Incomea 

Less than $10,000 

 $10,000 to $29,999 

 $30,000 to $49,999 

 $50,000 to $69,999  

$70,000 to $89,999 

$90,000 or more 

 

4 (16.67) 

13 (22.03) 

21 (28.00) 

19 (46.34) 

21 (48.84) 

47 (43.52) 

 

20 (83.33) 

46 (77.97) 

54 (72.00) 

22 (53.66) 

22 (51.16) 

61 (56.48) 

 

2 (8.33) 

24 (40.68) 

25 (33.33) 

11 (26.83) 

15 (34.88) 

41 (37.96) 

 

22 (91.67) 

35 (59.32) 

50 (66.67) 

30 (73.17) 

28 (65.12) 

67 (62.04) 

 

24 (6.90) 

59 (16.90) 

75 (21.40) 

41 (11.70) 

43 (12.30) 

108 (30.90) 

Employment Status 

Employed  

Unemployed  

Student 

Retired 

 

105 (38.18) 

4 (17.39) 

6 (25.00) 

6 (40.00) 

 

170 (61.82) 

19 (82.61) 

18 (75.00) 

9 (60.00) 

 

95 (34.55) 

7 (30.43) 

8 (33.33) 

5 (33.33) 

 

180 (65.45) 

16 (69.57) 

16 (66.67) 

10 (66.67) 

 

275 (78.30) 

23 (6.60) 

24 (6.80) 

15 (4.30) 
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Predictor 

 

Characteristic 

PrEP Use U=U Belief Total 

Sample 

Yes 

n (%) 

No 

n (%) 

Yes 

n (%) 

No 

n (%) 

 

n (%) 

Other  4 (28.57) 10 (71.43) 3 (21.43) 11 (78.57) 14 (4.00) 

Health Insurance 

Yes  

No or Unaware 

 

118 (39.46) 

7 (13.46) 

 

181 (60.54) 

45 (86.54) 

 

107 (35.79) 

11 (21.15) 

 

192 (64.21) 

41 (78.85) 

 

299 (85.20) 

52 (14.80) 

HIV Status 

HIV-negative 

Unknown 

 

125 (37.54) 

0 (.00) 

 

208 (62.46) 

18 (100.00) 

 

115 (34.53) 

3 (16.67) 

 

218 (65.47) 

15 (83.33) 

 

333 (94.90) 

18 (5.10) 

Perceived HIV Acquisition Risk  

Not at All Likely 

A Little Bit Likely 

Somewhat Likely  

Very Likely 

Extremely Likely 

 

68 (43.87) 

47 (31.13) 

8 (21.62) 

1 (20.00) 

1 (33.33) 

 

87 (56.13) 

104 (68.87) 

29 (78.38) 

4 (80.00) 

2 (66.67) 

 

63 (40.65) 

46 (30.46) 

8 (21.62) 

1 (20.00) 

0 (.00) 

 

92 (59.35) 

105 (69.54) 

29 (78.38) 

4 (80.00) 

3 (100.00) 

 

155 (44.20) 

151 (43.00) 

37 (10.50) 

5 (1.40) 

3 (.90) 

Current Main Sexual Partner 

Yes 

No 

 

27 (26.47) 

98 (39.36) 

 

75 (73.53) 

151 (60.64) 

 

35 (34.31) 

83 (33.33) 

 

67 (65.69) 

166 (66.67) 

 

102 (29.10) 

249 (70.90) 

Recent Anal Sex with a Man 

Yes, or Unaware 

No 

 

110 (45.27) 

15 (13.89) 

 

133 (54.73) 

93 (86.11) 

 

91 (37.45) 

27 (25.00) 

 

152 (62.55) 

81 (75.00) 

 

243 (69.20) 

108 (30.80) 

Possible HIV Exposure via Sexb 

Yes, or Unaware 

No 

 

57 (58.16) 

68 (26.88) 

 

41 (41.84) 

185 (73.12) 

 

43 (43.88) 

75 (29.64) 

 

55 (56.12) 

178 (70.36) 

 

98 (27.92) 

253 (72.08) 

Recent Recreational Drug Use 

Yes, or Unaware 

No, or Undisclosed 

 

44 (42.72) 

81 (32.66) 

 

59 (57.28) 

167 (67.34) 

 

37 (35.92) 

81 (32.66) 

 

66 (64.08) 

167 (67.34) 

 

103 (29.30) 

248 (70.70) 

PrEP Awareness  

Yes 

No or Unaware 

 

125 (36.02) 

0 (.00) 

 

222 (63.98) 

4 (100.00) 

 

118 (34.01) 

0 (.00) 

 

229 (65.99) 

4 (100.00) 

 

347 (98.90) 

4 (1.10) 

PrEP Beliefc 

No Risk of HIV Acquisition (0%)  

Low Risk (1 -25%) 

Moderate Risk (26-50%) 

High Risk (51-75%) 

Very High Risk (76-99%) 

Certain Acquisition (100%) 

 

38 (54.29) 

85 (34.55) 

1 (4.55) 

0 (.00) 

0 (.00) 

1 (50.00) 

 

32 (45.71) 

161 (65.45) 

21 (95.45) 

8 (100.00) 

3 (100.00) 

1 (50.00) 

 

55 (78.57) 

62 (25.20) 

0 (.00) 

0 (.00) 

0 (.00) 

1 (50.00) 

 

15 (21.43) 

184 (74.80) 

22 (100.00) 

8 (100.00) 

3 (100.00) 

1 (50.00) 

 

70 (19.90) 

246 (70.10) 

22 (6.30) 

8 (2.30) 

3 (.90) 

2 (.60) 

U=U Awareness 

Yes  

No or Unaware 

 

124 (37.35) 

1 (5.26) 

 

208 (62.65) 

18 (94.74) 

 

118 (35.54) 

0 (.00) 

 

214 (64.46) 

19 (100.00) 

 

332 (94.60) 

19 (5.40) 

Total 125 (35.61) 226 (64.39) 118 (33.62) 233 (66.38) 351 (100) 
a One respondent did not answer the question about their annual income. 
b Recent condomless anal sex with a man who might be HIV-positive. 
c Estimate of HIV acquisition risk while on PrEP. 
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Table 2 

Means and Standard Deviations of the Mediator and Outcome Variables for Background 

Characteristics Serving as Covariates in the Multivariable Models 

 

 

Covariate 

Perceived 

HIV Risk 

M (SD) 

Sexual 

Anxiety 

M (SD) 

Sexual 

Esteem 

M (SD) 

Sexual 

Satisfaction 

M (SD) 

Total 

Sample 

n (%) 

Sexual Orientation 

Gay 

Othera 

 

1.71 (.79) 

1.74 (.75) 

 

12.11 (5.80) 

14.78 (5.58) 

 

15.13 (5.48) 

14.64 (5.59) 

 

13.83 (5.79) 

14.40 (5.75) 

 

278 (79.20) 

73 (20.80) 

Race 

White 

Other 

 

1.69 (.77) 

1.78 (.78) 

 

12.24 (5.64) 

13.68 (6.25) 

 

14.94 (5.30) 

15.25 (5.98) 

 

13.71 (5.64)  

14.54 (6.10) 

 

250 (71.22) 

101 (28.77) 

Annual Incomeb 

Under $70,000 

Over $70,000 

 

1.74 (.79) 

1.68 (.76) 

 

13.32 (5.82) 

11.73 (5.77) 

 

14.80 (5.37)  

15.38 (5.64) 

 

13.66 (5.65) 

14.40 (5.92) 

 

199 (56.70) 

151 (43.02) 

Current Main Sexual Partner 

No 

Yes 

 

1.72 (.77) 

1.71 (.79) 

 

13.08 (5.94) 

11.61 (5.51) 

 

14.49 (5.47) 

16.36 (5.37) 

 

13.17 (5.77) 

15.87 (5.37) 

 

249 (70.94) 

102 (29.06) 

Recent Anal Sex 

No 

Yes, or Unaware 

 

1.74 (.82) 

1.71 (.76) 

 

12.81 (5.76) 

12.59 (5.90) 

 

13.50 (5.32) 

15.71 (5.45) 

 

11.66 (5.44) 

14.98 (5.64) 

 

108 (30.77) 

243 (69.23) 

Possible HIV Exposure Via Sexc 

No 

Yes, or Unaware 

 

1.69 (.76)  

1.80 (.81) 

 

12.66 (5.79) 

12.65 (6.04) 

 

14.51 (5.40) 

16.37 (5.55)  

 

13.25 (5.72) 

15.77 (5.56) 

 

253(72.08) 

98 (27.92) 

PrEP Beliefd 

No Risk (0%) 

Low Risk (1-25%) 

Moderate-to-High Risk (26-100%) 

 

1.49 (.61) 

1.75 (.79) 

1.94 (.91) 

 

12.41 (5.75) 

12.39 (5.76) 

15.00 (6.34) 

 

16.46 (5.75) 

14.68 (5.37) 

14.63 (5.59) 

 

15.12 (6.27) 

13.52 (5.58) 

14.66 (5.93) 

 

70 (19.94) 

246 (70.09) 

35 (9.97) 

Total  1.72 (.78) 12.66 (5.85) 15.02 (5.50) 13.95 (5.78) 351 (100) 

a “Other” category entails bisexual, heterosexual, queer, asexual, pansexual, and other categories. 
b One respondent has not answered the question about their annual income. 

c Recent condomless anal sex with a man who might be HIV-positive. 
d Estimate of HIV acquisition risk while on PrEP. 
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Table 3 

Summary of Intercorrelationsa, Means, and Standard Deviations for Predictors and 

Outcomes 

 

 

Variable M SD α Range 1 2 3 4 5 

1. PrEP Use - - - 0 or 1 -      

2. U=U Belief - - - 0 or 1 .24** -    

3. Perceived HIV Risk 1.72 .78 - (1 — 5) -.15** -.15** -   

4. Sexual Anxiety 12.66 5.85 .92 (5 — 25) -.12* -.03 .25** -  

5. Sexual Esteem 15.02 5.50 .90 (5 — 25) .18** .04 -.16** -.43** - 

6. Sexual Satisfaction 13.95 5.78 .93 (5 — 25) .18** .06 -.13* -.40** .82** 

Note. * p < .05 ** p < .01 
aFor dichotomous-continuous pairs and dichotomous-dichotomous pairs, point-biserial and phi 

coefficients (i.e., the respective mathematical equivalents of Pearson coefficients) were computed . 

 

Table 4 

Summary of Intercorrelationsa for Covariates and Main Variables of Interest  

Variableb 1 2 3 4 5 6 7 8 9 10 

1. Sexual Orientation 

(Gay/Other) 

-          

2. Race (White/Other) .14** -         

3. Income (Less/More 

than 70K) 

.02 .06 -        

4. Perceived HIV Risk -.01 -.05 -.04 -       

5. Anal Sex in the Past 

Month 

.05 -.04 .00 -.02 -      

6. Condomless Sex with 

a Possibly HIV+ Man 

.05 -.04 .02 .06 .42** -     

7. Current Main Sexual 

Partner 

.00 .02 .08 -.01 .10 .06 -    

8. Sexual Anxiety -.19** -.11* -.14* .25** -.02 -.00 -.11* -.02 -.07 .13* 

9. Sexual Esteem .04 -.03 .05 -.16** .19** .15** .15** .13* -.10 -.02 

10. Sexual Satisfaction -.04 -.07 .06 -.13* .27** .20** .21** .10 -.11* .04 

11. PrEP Use -.06 -.05 .21** -.15** .30** .29** -.12* -.12* .18** .18** 

12. U=U Belief -.08 -.03 .07 -.15** .12* .14* .01 -.03 .04 .06 

Note. * p < .05 ** p < .01 

aFor dichotomous-continuous pairs and dichotomous-dichotomous pairs, point-biserial and phi coefficients (i.e., the 
respective mathematical equivalents of Pearson coefficients) were computed. 
bBelief in PrEP entailed three dummy variables, where “No Risk” was the reference group in analyses. This set of 

dummy variables was excluded from the table.  
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Table 5 

Linear Regression Models of Partial, Conditional, and Interaction Effects of PrEP Use 

and U=U Belief on Sexual Anxiety, Sexual Esteem, and Sexual Satisfaction  

  

 

Variables 

Sexual Anxiety Sexual Esteem Sexual Satisfaction 

b SE p b SE p b SE p 

Unadjusted Model          

Partial-Effects 

PrEP Use 

U=U Belief 

 

-1.44 

-.07 

 

.67 

.68 

 

.032 

.920 

 

2.06 

-.07 

 

.62 

.63 

 

.001 

.911 

 

2.12 

.18 

 

.66 

.67 

 

.001 

.789 

Conditional- and Interaction- Effects 

PrEP Use 

U=U Belief 

PrEP Use x U=U Belief 

 

-1.40 

-.02 

-.11 

 

.82 

.92 

1.36 

 

.088 

.980 

.937 

 

1.61 

-.56 

1.16 

 

.76 

.88 

1.32 

 

.034 

.524 

.383 

 

1.64 

-.36 

1.25 

 

.80 

.93 

1.39 

 

.042 

.703 

.368 

Adjusted Modela          

Partial-Effects 

PrEP Use 

U=U Belief 

 

-1.01 

.54 

 

.71 

.73 

 

.158 

.460 

 

1.48 

-1.06 

 

.68 

.70 

 

.029 

.130 

 

1.47 

-.43 

 

.69 

.71 

 

.034 

.551 

Conditional- and Interaction- Effects 

PrEP Use 

U=U Belief 

PrEP Use x U=U Belief 

 

-.67 

.88 

-.81 

 

.86 

.99 

1.38 

 

.436 

.375 

.557 

 

.95 

-1.59 

1.28 

 

.88 

.88 

1.33 

 

.280 

.070 

.333 

 

.86 

-1.05 

1.49 

 

.86 

.93 

1.35 

 

.322 

.260 

.270 

Adjusted Modela,b          

Partial-Effects 

PrEP Use 

U=U Belief 

 

-1.05 

.49 

 

.72 

.74 

 

.143 

.505 

 

1.50 

-1.02 

 

.68 

.70 

 

.027 

.147 

 

1.48 

-.39 

 

.70 

.72 

 

.034 

.591 

Conditional- and Interaction- Effects 

PrEP Use 

U=U Belief 

PrEP Use x U=U Belief 

 

-.73 

.81 

-.77 

 

.88 

.99 

1.38 

 

.406 

.414 

.579 

 

.98 

-1.54 

1.27 

 

.89 

.87 

1.33 

 

.274 

.079 

.341 

 

.86 

-1.00 

1.49 

 

.88 

.92 

1.36 

 

.326 

.279 

.274 
aAdjusted for conceptually and empirically relevant background characteristics (i.e., sexual orientation, race, and 

annual income), behavioral and epidemiological indicators of HIV risk (i.e., perceived HIV risk, anal sex in the 

past month, condomless sex with a man who might be HIV-positive, current main sexual partner, and PrEP 

belief). 
bAdjusted for the experimental condition of the main study. 
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Table 6 

Indirect, Direct, and Total Effect of PrEP Use on Psychosexual Health via Perceived 

HIV Risk 

  

Psychosexual Health 

Outcomes 

Unadjusted Adjusteda,b 

B SE 95% CI B SE 95% CI 

Sexual 
Anxiety  

Indirect -.41 .19 [-.840, -.093]* -.41 .22 [-.907, -.056]* 

Direct -1.05 .64 [-2.313, .219] -.99 .69 [-2.355, .373] 

Total -1.46 .64 [-2.711, -.209]* -1.41 .69 [-2.755, -.055]* 

        

Sexual 
Esteem 

Indirect .23 .13 [.029, .543]* .24 .15 [.008, .607]* 

Direct 1.80 .62 [.583, 3.025]* 1.38 .70 [.006, 2.753]* 

Total 2.04 .61 [.844, 3.232]* 1.62 .68 [.292, 2.954]* 
        
Sexual 

Satisfaction 

Indirect .19 .12 [.006, .456]* .21 .14 [.0003, .535]* 

Direct 1.98 .64 [.715, 3.247]* 1.43 .69 [.072, 2.799]* 
Total 2.17 .64 [.912, 3.421]* 1.65 .68 [.312, 2.987]* 

aAdjusted for conceptually and empirically relevant background characteristics (i.e., 

sexual orientation, race, and annual income), behavioral indicators of HIV risk (i.e., 
anal sex in the past month, condomless sex with a man who might be HIV-positive, 
and currently having a main sexual partner), and PrEP belief. 
bAdjusted for the experimental condition of the main study. 
*p < .05 



 
 

61 

 

Table 7 

Indirect, Direct, and Total Effect of U=U Belief on Psychosexual Health via Perceived 

HIV Risk 

 

Table 8 

Moderated Mediation Effect of PrEP Use and U=U Belief on Psychosexual Health via 

Perceived HIV Risk 

Psychosexual Health 

Outcomes 

Unadjusted Adjusteda,b 

B SE 95% CI B SE 95% CI 

Sexual 

Anxiety  

Indirect -.48 .19 [-.893, -.154]* -.26 .18 [-.655, .078] 

Direct .06 .66 [-1.227, 1.352] .36 .78 [-1.173, 1.887] 
Total -.42 .67 [-1.728, .890] .10 .80 [-1.477, 1.669] 

        
Sexual 
Esteem 

Indirect .30 .14 [.072, .597]* .17 .12 [-.048, .440] 
Direct .14 .65 [-1.131, 1.407] -.82 .71 [-2.217, .573] 

Total .44 .65 [-.845, 1.718] -.65 .72 [-2.062, .752] 
        

Sexual 
Satisfaction 

Indirect .24 .12 [.037, .519]* .15 .11 [-.042, .381] 
Direct .46 .68 [-.873, 1.797] -.19 .71 [-1.598, 1.211] 
Total .70 .68 [-.640, 2.044] -.05 .73 [-1.474, 1.380] 

aAdjusted for conceptually and empirically relevant background characteristics (i.e., 

sexual orientation, race, and annual income), behavioral indicators of HIV risk (i.e., 
anal sex in the past month, condomless sex with a man who might be HIV-positive, 

and currently having a main sexual partner), and PrEP belief.  
bAdjusted for the experimental condition of the main study. 
*p < .05 

Psychosexual 
Health 

Outcomes 

Unadjusted Adjusteda,b 

Index of 

Moderated 

Mediation 

 

SE 

 

95% CI 

Index of 

Moderated 

Mediation 

 

SE 

 

95% CI 

Anxiety  .18 .33 [-.435, .885] .21 .31 [-.356, .883] 
Esteem -.09 .19 [-.527, .268] -.13 .20 [-.616, .213] 

Satisfaction -.07 .16 [-.430, .207] -.11 .18 [-.514, .205] 
aAdjusted for conceptually and empirically relevant background characteristics (i.e., 
sexual orientation, race, and annual income), behavioral indicators of HIV risk (i.e., 

anal sex in the past month, condomless sex with a man who might be HIV-positive, 
and currently having a main sexual partner), and PrEP belief. 
bAdjusted for the experimental condition of the main study. 
*p < .05 
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Appendix B 

Replication of Analyses with Subsample with Possible HIV Exposure 

Descriptive and Correlation Analyses 

For the subsample with possible HIV exposure via sex, the summary of 

descriptive statistics for variables of interest as well as Pearson’s and point-biserial 

correlations with associated p-values for significant bivariate relationships can be seen in 

Table 1 (b) through Table 4 (b). PrEP use was negatively correlated with perceived HIV 

risk and sexual anxiety, whereas it was positively correlated with sexual esteem and 

sexual satisfaction. These relationships between PrEP use and variables of interest were 

all moderate. While in the main sample, U=U belief had no significant correlations with 

outcome variables, in this subsample, U=U belief was negatively correlated with sexual 

anxiety (weak) and positively correlated with sexual esteem (weak). Other associations 

with U=U belief were not statistically significant, including the one with perceived HIV 

risk. Perceived HIV risk was only negatively correlated with sexual esteem (weak). 

Sexual anxiety remained negatively correlated with sexual esteem (moderate) and sexual 

satisfaction (moderate), whereas sexual esteem remained positively correlated with 

sexual satisfaction (strong). Just as in the main sample, constructs remained related in 

hypothesized directions in the subsample with possible HIV exposure.  
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Table 1 (b) 

Summary of Sociodemographic Characteristics of the Sub-Sample with Possible HIV 

Exposure 

Stratified by PrEP Use and U=U Belief (N = 98) 

Predictor 

 

Characteristic 

PrEP Use U=U Belief Total 

Sample 

Yes 

n (%) 

No 

n (%) 

Yes 

n (%) 

No 

n (%) 

 

n (%) 

Gender 

Cis-Man 

Trans-Man 

 

57 (58.20) 

0 (.00) 

 

41 (41.80) 

0 (.00) 

 

43 (43.90) 

0 (.00) 

 

55 (56.10) 

0 (.00) 

 

98 (100) 

0 (.00) 

Sexual Orientation 

Gay 

Bisexual 

Heterosexual 

Queer  

Asexual 

Pansexual  

Other 

 

47 (58.00) 

6 (60.00) 

0 (.00) 

1 (50.00) 

0 (.00) 

3 (60.00) 

0 (.00) 

 

34 (42.00) 

4 (40.00) 

0 (0.00) 

1 (50.00) 

0 (.00) 

2 (40.00) 

0 (.00) 

 

38 (46.90) 

2 (20.00) 

0 (.00) 

2 (100.00) 

0 (.00) 

1 (20.00) 

0 (.00) 

 

43 (53.10) 

8 (80.00) 

0 (.00) 

0 (.00) 

0 (.00) 

4 (80.00) 

0 (.00) 

 

81 (82.70) 

10 (10.20) 

0 (.00) 

2 (2.00) 

0 (.00) 

5 (5.10) 

0 (.00) 

Race/Ethnicity 

White (non-Hispanic)  

Black (non-Hispanic) 

Latino/x  

Other (non-Hispanic)   

 

42 (62.70) 

2 (40.00) 

4 (33.30) 

9 (64.30) 

 

25 (37.30) 

3 (60.00) 

8 (66.70) 

5 (35.70) 

 

34 (50.70) 

0 (.00) 

5 (41.70) 

4 (28.60) 

 

33 (49.30) 

5 (100.00) 

7 (58.30) 

10 (71.40) 

 

67 (68.40) 

5 (5.10) 

12 (12.20) 

14 (14.30) 

Age 

18 to 25 

26 to 35 

36 to 45 

46 to 55  

56 or higher 

 

1 (20.00) 

15 (50.00) 

15 (55.60) 

15 (71.40) 

11 (73.30) 

 

4 (80.00) 

15 (50.00) 

12 (44.40) 

6 (28.60) 

4 (26.70) 

 

1 (20.00) 

10 (33.30) 

14 (51.90) 

9 (42.90) 

9 (60.00) 

 

4 (80.00) 

20 (66.70) 

13 (48.10) 

12 (57.10) 

6 (40.00) 

 

5 (5.10) 

30 (30.60) 

27 (27.60) 

21 (21.40) 

15 (15.30) 

Education  

High-School or Less 

Some College or Associates 

Bachelors 

Masters or Doctoral 

 

3 (33.30) 

10 (47.60) 

24 (61.50) 

20 (69.00) 

 

6 (66.70) 

11 (52.40) 

15 (38.50) 

9 (31.00) 

 

3 (33.30) 

6 (28.60) 

20 (51.30) 

14 (48.30) 

 

6 (66.70) 

15 (71.40) 

19 (48.70) 

15 (51.70) 

 

9 (9.20) 

21 (21.40) 

39 (39.80) 

29 (29.60) 

Annual Income 

Less than $10,000 

 $10,000 to $29,999 

 $30,000 to $49,999 

 $50,000 to $69,999  

$70,000 to $89,999 

$90,000 or more 

 

1 (25.00) 

3 (23.10) 

12 (46.20) 

8 (72.70) 

7 (70.0) 

26 (76.50) 

 

3 (75.00) 

10 (76.90) 

14 (53.80) 

3 (27.30) 

3 (30.00) 

8 (23.50) 

 

0 (.00) 

5 (38.50) 

10 (38.50) 

4 (36.40) 

6 (60.00) 

18 (52.90) 

 

4 (100.00) 

8 (61.50) 

16 (61.50) 

7 (63.60) 

4 (40.00) 

16 (47.10) 

 

4 (4.10) 

13 (13.30) 

26 (26.50) 

11 (11.20) 

10 (10.20) 

34 (34.70) 

 

Employment Status 

Employed  

Unemployed (out of work)  

Student 

Retired 

Other  

 

 

49 (60.50) 

1 (16.70) 

4 (66.70) 

2 (66.70) 

1 (50.00) 

 

 

32 (39.50) 

5 (83.30) 

2 (33.30) 

1 (33.30) 

1 (50.00) 

 

 

38 (46.90) 

3 (50.00) 

1 (16.70) 

1 (33.30) 

0 (.00) 

 

 

43 (53.10) 

3 (50.00) 

5 (83.30) 

2 (66.70) 

2 (100.00) 

 

 

81 (82.70) 

6 (6.10) 

6 (6.10) 

3 (3.10) 

2 (2.00) 
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Predictor 

 

Characteristic 

PrEP Use U=U Belief Total 

Sample 

Yes 

n (%) 

No 

n (%) 

Yes 

n (%) 

No 

n (%) 

 

n (%) 

Health Insurance 

Yes  

No or Unaware 

 

52 (62.70) 

5 (33.30) 

 

31 (37.30) 

10 (66.70) 

 

38 (45.80) 

5 (33.30) 

 

45 (54.20) 

10 (66.70) 

 

83 (84.70) 

15 (15.30) 

HIV Status 

HIV-negative 

Unknown 

 

57 (62.00) 

0 (.00) 

 

35 (38.00) 

6 (100.00) 

 

42 (45.70) 

1 (16.70) 

 

50 (54.30) 

5 (83.30) 

 

92 (93.90) 

6 (6.10) 

Perceived HIV Acquisition Risk  

Not at All Likely 

A Little Bit Likely 

Somewhat Likely  

Very Likely 

Extremely Likely 

 

28 (70.00) 

26 (63.40) 

3 (20.00) 

0 (.00) 

0 (.00) 

 

12 (30.00) 

15 (36.60) 

12 (80.00) 

1 (100.00) 

1 (100.00) 

 

22 (55.00) 

15 (36.60) 

5 (33.30) 

1 (100.00) 

0 (.00) 

 

18 (45.00) 

26 (63.40) 

10 (66.70) 

0 (100.00) 

1 (100.00) 

 

40 (40.80) 

41 (41.80) 

15 (15.30) 

1 (1.00) 

1 (1.00) 

Current Main Sexual Partner 

Yes 

No 

 

14 (42.40) 

43 (66.20) 

 

19 (57.60) 

22 (33.80) 

 

15 (45.50) 

28 (43.10) 

 

18 (54.50) 

37 (56.90) 

 

33 (33.70) 

65 (66.30) 

Recent Anal Sex with a Man 

Yes, or Unaware 

No 

 

57 (58.20) 

0 (.00) 

 

41 (41.80) 

0 (.00) 

 

43 (43.90) 

0 (.00) 

 

55 (56.10) 

0 (.00) 

 

98 (100) 

0 (.00) 

Recent Recreational Drug Use 

Yes, or Unaware 

No, or Undisclosed 

 

25 (62.50) 

32 (55.20) 

 

15 (37.50) 

26 (44.80) 

 

18 (45.00) 

25 (43.10) 

 

22 (55.00) 

33 (56.90) 

 

40 (40.80) 

58 (59.20) 

PrEP Awareness  

Yes 

No or Unaware 

 

57 (60.60) 

0 (.00) 

 

37 (39.40) 

4 (100.00) 

 

43 (45.70) 

0 (.00) 

 

51 (54.30) 

4 (100.00) 

 

94 (95.90) 

4 (4.10) 

PrEP Beliefa 

No Risk (0%)  

Low Risk (1 -25%) 

Moderate Risk (26-50%) 

High Risk (51-75%) 

Very High Risk (76-99%) 

Certain Acquisition (100%) 

 

21 (75.00) 

36 (56.30) 

0 (.00) 

0 (.00) 

0 (.00) 

0 (.00) 

 

7 (25.00) 

28 (43.80) 

4 (100.00) 

2 (100.00) 

0 (.00) 

0 (.00) 

 

23 (82.10) 

20 (31.20) 

0 (.00) 

0 (.00) 

0 (.00) 

0 (.00) 

 

5 (17.90) 

44 (68.80) 

4 (100.00) 

2 (100.00) 

0 (.00) 

0 (.00) 

 

28 (28.60) 

64 (65.30) 

4 (4.10) 

2 (2.00) 

0 (.00) 

0 (.00) 

U=U Awareness 

Yes  

No or Unaware 

 

57 (62.00) 

0 (.00) 

 

35 (38.00) 

6 (100.00) 

 

43 (46.70) 

0 (.00) 

 

49 (53.30) 

6 (100.00) 

 

92 (93.90) 

6 (6.10) 

Total 57 (58.16) 41 (41.84) 43 (43.88) 55 (56.12) 98 (100) 
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Table 2 (b) 

Summary of Means and Standard Deviations for Covariates Presented by Perceived HIV 

Risk and Psychosexual Health in the Sub-Sample with Possible HIV Exposure (N = 98)  

 

  

 

Covariate 

Perceived 

HIV Risk 

M (SD) 

Sexual 

Anxiety 

M (SD) 

Sexual 

Esteem 

M (SD) 

Sexual 

Satisfaction 

M (SD) 

Total 

Sample 

n (%) 

Sexual Orientation 

Gay 

Other 

 

1.79 (.85) 

1.82 (.64) 

 

11.75 (5.67) 

16.88 (6.07) 

 

16.65 (5.43) 

15.06 (6.06) 

 

15.68 (5.42) 

16.24 (6.33) 

 

81 (82.65) 

17 (17.35)  

Race 

White 

Other 

 

1.84 (.88) 

1.71 (.64) 

 

11.58 (5.79) 

14.94 (6.01) 

 

16.64 (5.43) 

15.81 (5.84) 

 

15.98 (5.20) 

15.32 (6.32) 

 

67 (68.37) 

31 (31.63) 

Annual Income 

Under $70,000 

Over $70,000 

 

1.79 (.83) 

1.80 (.79) 

 

12.90 (5.96) 

12.33 (6.19) 

 

16.02 (5.24) 

16.81 (5.95) 

 

14.94 (5.53) 

16.81 (5.47) 

 

54 (55.10) 

44 (44.90) 

Current Main Sexual Partner 

No 

Yes 

 

1.75 (.77) 

1.88 (.89) 

 

12.91 (6.36) 

12.13 (5.38) 

 

16.17 (5.45) 

16.78 (5.81) 

 

15.34 (5.65) 

16.66 (5.35) 

 

65 (66.33) 

33 (33.67) 

Recent Anal Sex 

No 

Yes, or Unaware 

 

- 

1.80 (.81) 

 

- 

12.65 (6.04) 

 

- 

16.37 (5.55) 

 

- 

15.77 (5.56) 

 

0 (.00) 

98 (100) 

PrEP Beliefa 

No Risk (0%) 

Low Risk (1-25%) 

Moderate-to-High Risk (26-100%) 

 

1.50 (.64) 

1.92 (.86) 

1.83 (.75) 

 

11.93 (6.32) 

12.34 (5.72) 

19.17 (4.92) 

 

17.74 (5.35) 

16.00 (5.47) 

14.17 (6.88) 

 

16.93 (5.33) 

15.30 (5.59) 

15.67 (6.38) 

 

28 (28.57) 

64 (65.31) 

6 (6.12) 

Total 1.80 (.81) 12.65 (6.04) 16.37 (5.55) 15.77 (5.56) 98 (100) 

a Estimate of HIV acquisition risk while on PrEP.  
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Table 3 (b) 

Summary of Intercorrelations, Means, and Standard Deviations for Predictors and 

Outcomes in the Sub-Sample with Possible HIV Exposure (N = 98) 

Variable M SD α Range 1 2 3 4 5 

1. PrEP Use - - - 0 or 1 - -    

2. U=U Belief - - - 0 or 1 .17 -    

3. Perceived HIV Risk 1.80 .81 - (1 — 5) -.34** -.16 -   

4. Sexual Anxiety 12.65 6.04 .92 (5 — 25) -.38** -.26* .16 -  

5. Sexual Esteem 16.37 5.55 .92 (5 — 25) .28** .23* -.21* -.39** - 

6. Sexual Satisfaction 15.77 5.56 .92 (5 — 25) .35** .19 -.19 -.30** .85** 

Note. * p < .05  ** p < .01 

 

Table 4 (b) 

Summary of Intercorrelationsa for Covariates and Main Variables of Interest in the Sub-

Sample with Possible HIV Exposure (N = 98) 

  

Variablec 1 2 3 4 5 6 7 8 

1. Sexual Orientation 

(Gay/Other) 

-        

2. Race (White/Other) .27** -       

3. Income (Less/More than 70K) .09 .09 -      

4. Perceived HIV Risk -.02 .07 -.00 -     

5. Current Main Sexual Partner -.02 .11 .18 .07 -    

6. Sexual Anxiety -.33** -.26** -.05 .16 -.06 -.08 -.07 .28** 

7. Sexual Esteem .11 .07 .07 -.21* .05 .15 -.09 -.10 

8. Sexual Satisfaction -.04 .06 .17 -.19 .11 .13 -.12 -.00 

9. PrEP Use .00 -.08 .38** -.34** -.23* -.38** .28** .35** 

10. U=U Belief -.09 -.17 .20* -.16 .02 -.26* .23* .19 

Note. * p < .05 ** p < .01 
a For dichotomous-continuous pairs and dichotomous-dichotomous pairs, point-biserial and phi coefficients 

(i.e., the respective mathematical equivalents of Pearson coefficients) were computed. 
b Belief in PrEP entailed three dummy variables, where “No Risk” was the reference group in analyses. 

This set of dummy variables was excluded from the table.  
c Because this is the subsample with possible HIV exposure, covariates “Anal Sex in the Past Month” and  

“Condomless Sex with a Possibly HIV+ Man” were constant and excluded from analyses of 

intercorrelations. 
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Simple Regression Analyses 

For the subsample with possible HIV exposure, simple linear regressions of 

PrEP use and U=U belief on psychosexual outcomes were performed respectively, 

adjusting for relevant covariates. PrEP use was significantly associated with all three 

outcomes: sexual anxiety, [b (SE) = -4.92 (1.36), p = .000], sexual esteem [b (SE) = 3.44 

(1.42), p = .018], and sexual satisfaction [b (SE) = 4.78 (1.37), p = .000]. Conversely, 

U=U belief was not associated with either outcomes: sexual anxiety, [b (SE) = -2.21 

(1.37), p = .110], sexual esteem, [b (SE) = 1.68 (1.38), p = .226], or sexual satisfaction, 

[b (SE) = 1.71 (1.37), p = .216], in adjusted models.  

Moderation Analyses  

A summary of partial, conditional, and interaction effects of variables predicting 

psychosexual health outcomes in the subsample with possible HIV exposure can be seen 

in Table 5 (b). In the unadjusted partial effects models, PrEP use was significantly 

associated with all three outcomes: sexual anxiety [b (SE) = -4.25 (1.16), p < .001], 

sexual esteem [b (SE) = 2.81 (1.11), p = .013] and sexual satisfaction [b (SE) = 3.68 

(1.09), p = .001]. Whereas in the main sample U=U belief was not significantly 

associated with any of the outcomes, in the unadjusted partial effects model of the 

subsample with possible HIV exposure, U=U belief was associated with sexual anxiety [b 

(SE) = -2.35 (1.15), p = .044]. Upon adjusting for covariates in the partial effects model, 

PrEP use remained significantly associated with all three outcomes: sexual anxiety [b 

(SE) = -4.96 (1.35), p < .001], sexual esteem [b (SE) = 3.47 (1.42), p = .016] and sexual 

satisfaction [b (SE) = 4.82 (1.36), p = .001]. In the unadjusted analyses including both 

PrEP use and U=U belief as predictors of each of the three psychosexual health 
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outcomes, PrEP use had conditional effects on all three outcomes: sexual anxiety [b (SE) 

= -5.97 (1.39), p < .001], sexual esteem [b (SE) = 3.88 (1.47), p = .001]  and sexual 

satisfaction [b (SE) = 3.97 (1.54), p = .012]. U=U belief had conditional effects on sexual 

anxiety [b (SE) = -5.04 (2.16), p = .022] and sexual esteem [b (SE) = 3.70 (1.67), p = 

.029]. Upon adjusting for covariates, these conditional effects of PrEP use remained 

significant for all three outcomes: sexual anxiety [b (SE) = -6.11 (1.82), p = .001], sexual 

esteem [b (SE) = 4.75 (1.88), p = .013]  and sexual satisfaction [b (SE) = 5.27 (2.04), p = 

.012]. After adjusting for covariates, the partial and conditional effects of U=U belief 

diminished. There were no interaction effect of PrEP use and U=U belief on any of the 

three outcomes in the subsample with possible HIV exposure.  
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Table 5 (b)  

Linear Regression Models of Partial, Conditional, and Interaction Effects of PrEP Use 

and U=U Belief on Sexual Anxiety, Sexual Esteem, and Sexual Satisfaction in the Sub-

Sample with Possible HIV Exposure (N = 98) 

  

 

Variables 

Sexual Anxiety Sexual Esteem Sexual Satisfaction 

b SE p b SE p b SE p 

Unadjusted Model          

Partial-Effects 

PrEP Use 

U=U Belief 

 

-4.25 

-2.35 

 

1.16 

1.15 

 

.000 

.044 

 

2.81 

2.03 

 

1.11 

1.10 

 

.013 

.069 

 

3.68 

1.50 

 

1.09 

1.09 

 

.001 

.171 

Conditional- and Interaction- Effects 

PrEP Use 

U=U Belief 

PrEP Use x U=U Belief 

 

-5.97 

-5.04 

4.34 

 

1.39 

2.16 

2.58 

 

.000 

.022 

.096 

 

3.88 

3.70 

-2.71 

 

1.47 

1.67 

2.21 

 

.001 

.029 

.224 

 

3.97 

1.95 

-.74 

 

1.54 

1.93 

2.35 

 

.012 

.314 

.753 

Adjusted Modela          

Partial-Effects 

PrEP Use 

U=U Belief 

 

-5.18 

-2.08 

 

1.33 

1.27 

 

.000 

.104 

 

3.28 

1.81 

 

1.39 

1.33 

 

.021 

.176 

 

4.57 

1.84 

 

1.34 

1.28 

 

.001 

.154 

Conditional- and Interaction- Effects 

PrEP Use 

U=U Belief 

PrEP Use x U=U Belief 

 

-6.39 

-3.82 

2.86 

 

1.76 

2.32 

2.56 

 

.001 

.104 

.267 

 

4.43 

3.48 

-2.75 

 

1.87 

1.93 

2.53 

 

.020 

.075 

.280 

 

4.89 

2.32 

-.78 

 

1.96 

2.16 

2.63 

 

.015 

.287 

.768 

Adjusted Modela,b          

Partial-Effects 

PrEP Use 

U=U Belief 

 

-4.96 

-2.29 

 

1.35 

1.28 

 

.000 

.077 

 

3.47 

1.74 

 

1.42 

1.34 

 

.016 

.199 

 

4.82 

1.79 

 

1.36 

1.29 

 

.001 

.168 

Conditional- and Interaction- Effects 

PrEP Use 

U=U Belief 

PrEP Use x U=U Belief 

 

-6.11 

-3.91 

2.68 

 

1.82 

2.39 

2.60 

 

.001 

.106 

.306 

 

4.75 

3.53 

-2.97 

 

1.88 

1.20 

2.50 

 

.013 

.079 

.238 

 

5.27 

2.42 

-1.05 

 

2.04 

2.20 

2.61 

 

.012 

.273 

.688 
aAdjusted for conceptually and empirically relevant background characteristics (i.e., sexual orientation, race, 

and annual income), behavioral indicators of HIV risk (i.e., perceived HIV risk, and currently having a main 

sexual partner), and PrEP belief. 
bAdjusted for the experimental condition of the main study. 
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Mediation Analyses 

A simple mediation model was tested to examine the hypothesized indirect 

effect of PrEP use on psychosexual health outcomes via perceived HIV risk in the 

subsample with possible HIV exposure. The complete results including both unadjusted 

and adjusted indirect, direct, and total effects are presented in the Table 6 (b). While the 

direct and total effects of PrEP use on all three outcomes in the subsample with possible 

HIV exposure were significant in both unadjusted and adjusted models, none of the 

indirect pathways via perceived HIV risk were significant.  

Table 6 (b) 

Indirect, Direct, and Total Effect of PrEP Use on Psychosexual Health via Perceived HIV 

Risk in the Sub-Sample with Possible HIV Exposure (N = 98) 

A simple mediation model was also tested to examine the hypothesized indirect 

effect of U=U belief  on psychosexual health outcomes via perceived HIV risk in the 

subsample with possible HIV exposure. The complete results including both unadjusted 

Psychosexual Health 
Outcomes 

Unadjusted Adjusteda,b 

B SE 95% CI B SE 95% CI 

Anxiety  Indirect -.15 .50 [-1.145, .915] -.26 .62 [-1.449, 1.104] 

Direct -4.53 1.40 [-7.305, -1.758]* -4.92 1.53 [-7.956, -1.875]* 

Total -4.68 1.20 [-7.068, -2.294]* -5.17 1.38 [-7.918, -2.426]* 
        
Esteem Indirect .46 .38 [-.316, 1.252] .20 .54 [-1.086, 1.101] 

Direct 2.72 1.22 [.290, 5.151]* 3.44 1.52 [.418, 6.464]* 
Total 3.18 1.11 [.972, 5.396]* 3.64 1.37 [.921, 6.354]* 

        
Satisfaction Indirect .29 .37 [-.475, 1.024] -.02 .60 [-1.456, .972] 

Direct 3.67 1.23 [1.214, 6.118]* 4.78 1.61 [1.591, 7.975]* 

Total 3.95 1.12 [1.736, 6.171]* 4.76 1.39 [2.005, 7.522]* 
aAdjusted for conceptually and empirically relevant background characteristics (i.e., sexual 
orientation, race, and annual income), behavioral indicators of HIV risk (i.e., currently 

having a main sexual partner), and PrEP belief. 
bAdjusted for the experimental condition of the main study. 
*p < .05 
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and adjusted indirect, direct, and total effects are presented in the Table 7 (b). Post hoc 

analyses on the subsample with possible HIV exposure revealed no indirect effects of 

U=U belief on psychosexual health via perceived HIV risk. 

Table 7 (b) 

Indirect, Direct, and Total Effect of U=U Belief on Psychosexual Health via Perceived 

HIV Risk in the Sub-Sample with Possible HIV Exposure (N = 98) 

 

Moderated Mediation Analyses 

Post hoc analyses of the moderated mediation model have failed to confirm that 

the hypothesized indirect effect of PrEP use on each of the psychosexual health outcomes 

via perceived HIV risk varies according to U=U belief. As in the main sample, none of 

the exploratory moderated mediation models were significant in the subsample with 

possible HIV exposure via sex. Unadjusted and adjusted results of these post hoc 

analyses are displayed in Table 8 (b).  

Psychosexual Health 
Outcomes 

Unadjusted Adjusteda,b 

B SE 95% CI B SE 95% CI 

Sexual 
Anxiety  

Indirect -.25 .30 [-.922, .314] -.10 .33 [-.772, .632] 
Direct -2.86 1.23 [-5.314, -.415]* -2.21 1.55 [-5.281, .868] 
Total -3.12 1.22 [-5.532, -.706]* -2.31 1.59 [-5.469, .855] 

        
Sexual 

Esteem 

Indirect .34 .27 [-.099, .982] .07 .25 [-.507, .573] 

Direct 2.20 1.13 [-.039, 4.434] 1.68 1.56 [-1.421, 4.786] 
Total 2.54 1.11 [.335, 4.739]* 1.75 1.54 [-1.317, 4.825] 

        

Sexual 
Satisfaction 

Indirect .31 .26 [-.096, .901] .07 .26 [-.546, .530] 
Direct 1.85 1.13 [-.396, 4.101] 1.71 1.52 [-1.302, 4.724] 

Total 2.16 1.11 [-.031, 4.358] 1.78 1.49 [-1.183, 4.740] 
aAdjusted for conceptually and empirically relevant background characteristics (i.e., 
sexual orientation, race, and annual income), behavioral indicators of HIV risk (i.e., 
currently having a main sexual partner), and PrEP belief.  
bAdjusted for the experimental condition of the main study. 
*p < .05 
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Table 8 (b) 

Moderated Mediation Effect of PrEP Use and U=U Belief on Psychosexual Health via 

Perceived HIV Risk in the Sub-Sample with Possible HIV Exposure (N = 98) 

  

Psychosexual 

Health 
Outcomes 

Unadjusted Adjusteda,b 

Index of 

Moderated 

Mediation 

 

SE 

 

95% CI 

Index of 

Moderated 

Mediation 

 

SE 

 

95% CI 

Anxiety  .00 .39 [-.977, .721] .09 .50 [-1.140, 1.014] 

Esteem -.07 .35 [-.846, .713] -.05 .45 [-.831, 1.079] 
Satisfaction -.04 .29 [-.599, .668] .05 .47 [-.742, 1.180] 
aAdjusted for conceptually and empirically relevant background characteristics (i.e., 

sexual orientation, race, and annual income), behavioral indicators of HIV risk (i.e., 
currently having a main sexual partner), and PrEP belief. 
bAdjusted for the experimental condition of the main study.  
*p < .05 
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Appendix C 

Replication of Analyses with Subsample Sans Former PrEP Users 

Descriptive and Correlation Analyses 

For the subsample sans former PrEP users, the summary of descriptive statistics 

for variables of interest as well as Pearson’s and point-biserial correlations with 

associated p-values for significant bivariate relationships is available in Table 1 (c) 

through Table 4 (c). PrEP use was negatively correlated with perceived HIV risk and 

sexual anxiety, whereas it was positively correlated with sexual esteem and sexual 

satisfaction. These relationships between PrEP use and variables of interest were all 

weak, which is comparable to associations in the main sample. Similar to the main 

sample, U=U belief had no significant correlations with outcome variables but was 

negatively correlated with perceived HIV risk (weak). Just as in the main sample, 

perceived HIV risk was  positively correlated with sexual anxiety, negatively correlated 

with sexual esteem and sexual satisfaction. All of the relationships between perceived 

HIV risk and psychosexual outcomes were weak. Sexual anxiety was negatively 

correlated with sexual esteem (moderate) and sexual satisfaction (moderate), whereas 

sexual esteem remained positively correlated with sexual satisfaction (strong). The 

associations between outcomes were comparable in magnitude to the ones in the 

subsample with possible HIV exposure via sex. Just as in the main sample, constructs 

remained related in hypothesized directions in the subsample sans former PrEP users.  
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Table 1 (c) 

Summary of Sociodemographic Characteristics of the Sub-Sample Sans Former PrEP 

Users Stratified by Current PrEP Use and U=U Message (N = 326) 

Predictor 

 

Characteristic 

PrEP Use U=U Belief Total 

Sample 

Yes 

n (%) 

No 

n (%) 

Yes 

n (%) 

No 

n (%) 

 

n (%) 

Gender 

Cis-Man 

Trans-Man 

 

125 (38.50) 

0 (.00) 

 

200 (61.50) 

1 (100.00) 

 

110 (33.80) 

0 (.00) 

 

215 (66.20) 

1 (100.00) 

 

325 (99.70) 

1 (.30) 

Sexual Orientation 

Gay 

Bisexual 

Heterosexual 

Queer  

Asexual 

Pansexual  

Other 

 

102 (39.80) 

18 (36.00) 

0 (.00) 

2 (28.60) 

0 (.00) 

3 (30.00) 

0 (.00) 

 

154 (60.20) 

32 (64.00) 

1 (100.00) 

5 (71.40) 

1 (100.00) 

7 (70.00) 

1 (100.00) 

 

90 (35.20) 

16 (32.00) 

0 (.00) 

3 (42.90) 

0 (.00) 

1 (10.00) 

0 (.00) 

 

166 (64.80) 

34 (68.00) 

1 (100.00) 

4 (57.10) 

1 (100.00) 

9 (90.00) 

1 (100.00) 

 

256 (78.50) 

50 (15.30) 

1 (.30) 

7 (2.10) 

1 (.30) 

10 (3.10) 

1 (.30) 

Race/Ethnicity 

White (non-Hispanic)  

Black (non-Hispanic) 

Latino/x  

Other (non-Hispanic)   

 

95 (40.60) 

5 (33.30) 

9 (22.00) 

16 (44.40) 

 

139 (59.40) 

10 (66.70) 

32 (78.00) 

20 (55.60) 

 

79 (33.80) 

6 (40.00) 

15 (36.60) 

10 (27.80) 

 

155 (66.20) 

9 (60.00) 

26 (63.40) 

26 (72.20) 

 

234 (71.80) 

15 (4.60) 

41 (12.60) 

36 (11.00) 

Age 

18 to 25 

26 to 35 

36 to 45 

46 to 55  

56 or higher 

 

10 (22.20) 

32 (34.00) 

29 (38.20) 

31 (51.70) 

23 (45.10) 

 

35 (77.80) 

62 (66.00) 

47 (61.80) 

29 (48.30) 

28 (54.90) 

 

13 (28.90) 

31 (33.00) 

29 (38.20) 

18 (30.00) 

19 (37.30) 

 

32 (71.10) 

63 (67.00) 

47 (61.80) 

42 (70.00) 

32 (62.70) 

 

45 (13.80) 

94 (28.80) 

76 (23.30) 

60 (18.40) 

51 (15.60) 

Education  

High-School or Less 

Some College or Associates 

Bachelors 

Masters or Doctoral 

 

4 (15.40) 

31 (31.30) 

44 (40.70) 

46 (49.50) 

 

22 (84.60) 

68 (68.70) 

64 (59.30) 

47 (50.50) 

 

8 (30.80) 

28 (28.30) 

35 (32.40) 

39 (41.90) 

 

18 (69.20) 

71 (71.70) 

73 (67.60) 

54 (58.10) 

 

26 (8.00) 

99 (30.40) 

108 (33.10) 

93 (28.50) 

Annual Income 

Less than $10,000 

 $10,000 to $29,999 

 $30,000 to $49,999 

 $50,000 to $69,999  

$70,000 to $89,999 

$90,000 or more 

 

4 (19.00) 

13 (23.60) 

21 (31.80) 

19 (47.50) 

21 (51.20) 

47 (46.10) 

 

17 (81.00) 

42 (76.40) 

45 (68.20) 

21 (52.50) 

20 (48.80) 

55 (53.90) 

 

2 (9.50) 

23 (41.80) 

21 (31.80) 

11 (27.50) 

14 (34.10) 

39 (38.20) 

 

19 (90.50) 

32 (58.20) 

45 (68.20) 

29 (72.50) 

27 (65.90) 

63 (61.80) 

 

21 (6.50) 

55 (16.90) 

66 (20.30) 

40 (12.30) 

41 (12.60) 

102 (31.40) 

Employment Status 

Employed  

Unemployed (out of work)  

Student 

Retired 

Other  

 

105 (41.00) 

4 (21.10) 

6 (25.00) 

6 (46.20) 

4 (28.60) 

 

151 (59.00) 

15 (78.90) 

18 (75.00) 

7 (53.80) 

10 (71.40) 

 

88 (34.40) 

6 (31.60) 

8 (33.30) 

5 (38.50) 

3 (21.40) 

 

168 (65.60) 

13 (68.40) 

16 (66.70) 

8 (61.50) 

11 (78.60) 

 

256 (78.50) 

19 (5.80) 

24 (7.40) 

13 (4.00) 

14 (4.30) 
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Predictor 

 

Characteristic 

PrEP Use U=U Belief Total 

Sample 

Yes 

n (%) 

No 

n (%) 

Yes 

n (%) 

No 

n (%) 

 

n (%) 

Health Insurance 

Yes  

No or Unaware 

 

118 (42.30) 

7 (14.90) 

 

161 (57.70) 

40 (85.10) 

 

101 (36.20) 

9 (19.10) 

 

178 (63.80) 

38 (80.90) 

 

279 (85.60) 

47 (14.40) 

HIV Status 

HIV-negative 

Unknown 

 

125 (40.60) 

0 (.00) 

 

183 (59.40) 

18 (100.00) 

 

107 (34.70) 

3 (16.70) 

 

201 (65.30) 

15 (83.30) 

 

308 (94.50) 

18 (5.50) 

Perceived HIV Acquisition Risk  

Not at All Likely 

A Little Bit Likely 

Somewhat Likely  

Very Likely 

Extremely Likely 

 

68 (46.90) 

47 (33.80) 

8 (23.50) 

1 (20.00) 

1 (33.30) 

 

77 (53.10) 

92 (66.20) 

26 (76.50) 

4 (80.00) 

2 (66.70) 

 

58 (40.00) 

45 (32.40) 

6 (17.60) 

1 (20.00) 

0 (.00) 

 

87 (60.00) 

94 (67.60) 

28 (82.40) 

4 (80.00) 

3 (100.00) 

 

145 (44.50) 

139 (42.60) 

34 (10.40) 

5 (1.50) 

3 (.90) 

Current Main Sexual Partner 

Yes 

No 

 

27 (29.00) 

98 (42.10) 

 

66 (71.00) 

135 (57.90) 

 

31 (33.30) 

79 (33.90) 

 

62 (66.70) 

154 (66.10) 

 

93 (28.50) 

233 (71.50) 

Recent Anal Sex with a Man 

Yes, or Unaware 

No 

 

110 (48.50) 

15 (15.20) 

 

117 (51.50) 

84 (84.80) 

 

86 (37.90) 

24 (24.20) 

 

141 (62.10) 

75 (75.80) 

 

227 (69.60) 

99 (30.40) 

Possible HIV Exposure via Sexa 

Yes, or Unaware 

No 

 

57 (64.00) 

68 (28.70) 

 

32 (36.00) 

169 (71.30) 

 

39 (43.80) 

71 (30.00) 

 

50 (56.20) 

166 (70.00) 

 

89 (27.30) 

237 (72.70) 

Recent Recreational Drug Use 

Yes, or Unaware 

No, or Undisclosed 

 

44 (45.80) 

81 (35.20) 

 

52 (54.20) 

149 (64.80) 

 

33 (34.40) 

77 (33.50) 

 

63 (65.60) 

153 (66.50) 

 

96 (29.40) 

230 (70.60) 

PrEP Awareness  

Yes 

No or Unaware 

 

125 (38.80) 

0 (.00) 

 

197(61.20) 

4 (100.00) 

 

110 (34.20) 

0 (.00) 

 

212 (65.80) 

4 (100.00) 

 

322 (98.80) 

4 (1.20) 

PrEP Beliefb 

No Risk (0%)  

Low Risk (1 -25%) 

Moderate Risk (26-50%) 

High Risk (51-75%) 

Very High Risk (76-99%) 

Certain Acquisition (100%) 

 

38 (55.90) 

85 (38.10) 

1 (4.50) 

0 (.00) 

0 (.00) 

1 (50.00) 

 

30 (44.10) 

138 (61.90) 

21 (95.50) 

8 (100.00) 

3 (100.00) 

1 (50.00) 

 

53 (77.90) 

56 (25.10) 

0 (.00) 

0 (.00) 

0 (.00) 

1 (50.00) 

 

15 (22.10) 

167 (74.90) 

22 (100.00) 

8 (100.00) 

3 (100.00) 

1 (50.00) 

 

68 (20.90) 

223 (68.40) 

22 (6.70) 

8 (2.50) 

3 (.90) 

2 (.60) 

U=U Awareness 

Yes  

No or Unaware 

 

124 (40.40) 

1 (5.30) 

 

183 (59.60) 

18 (94.70) 

 

110 (35.80) 

0 (.00) 

 

197 (64.20) 

19 (100.00) 

 

307 (94.20) 

19 (5.80) 

Total  125 (38.34) 201 (61.66) 110 (33.74) 216 (66.26) 326 (100) 
a Recent condomless anal sex with a man who might be HIV-positive. 
b Estimate of HIV acquisition risk while on PrEP. 
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Table 2 (c) 

Summary of Means and Standard Deviations for Covariates Presented by Perceived HIV 

Risk and Psychosexual Health in the Sub-Sample Sans Former PrEP Users (N = 326) 

 

  

 

Covariate 

Perceived 

HIV Risk 

M (SD) 

Sexual 

Anxiety 

M (SD) 

Sexual 

Esteem 

M (SD) 

Sexual 

Satisfaction 

M (SD) 

Total 

Sample 

n (%) 

Sexual Orientation 

Gay 

Other 

 

1.71 (.79) 

1.76 (.75) 

 

12.06 (5.84) 

14.87 (5.64) 

 

15.19 (5.53) 

14.76 (5.67) 

 

13.93 (5.79) 

14.49 (5.84) 

 

256 (78.53) 

70 (21.47) 

Race 

White 

Other 

 

1.70 (.78) 

1.77 (.80) 

 

12.20 (5.67) 

13.83 (6.34) 

 

15.01 (5.41) 

15.32 (5.94) 

 

13.86 (5.72) 

14.52 (5.99) 

 

234 (71.78) 

92 (28.22) 

Annual Incomea 

Under $70,000 

Over $70,000 

 

1.73 (.80) 

1.70 (.77) 

 

13.43 (5.87) 

11.62 (5.79) 

 

14.84 (5.46) 

15.49 (5.65) 

 

13.73 (5.65) 

14.52 (5.94) 

 

182 (55.83) 

143 (43.87) 

Current Main Sexual Partner 

No 

Yes 

 

1.72 (.78) 

1.71 (.80) 

 

13.06 (6.02) 

11.64 (5.50) 

 

14.60 (5.54) 

16.37 (5.43) 

 

13.27 (5.75) 

16.03 (5.44) 

 

233 (71.47) 

93 (28.53) 

Recent Anal Sex 

No 

Yes, or Unaware 

 

1.77 (.83) 

1.70 (.76) 

 

12.83 (5.78) 

12.59 (5.97) 

 

13.58 (5.35) 

15.77 (5.52) 

 

11.70 (5.26) 

15.08 (5.73) 

 

99 (30.37) 

227 (69.63) 

Possible HIV Exposure Via Sexb 

No 

Yes, or Unaware 

 

1.70 (.77) 

1.76 (.82) 

 

12.64 (5.85) 

12.72 (6.06) 

 

14.55 (5.42) 

16.57 (5.67) 

 

13.29 (5.68) 

16.09 (5.63) 

 

237 (72.70) 

89 (27.30) 

PrEP Belief  

No Risk (0%) 

Low Risk (1-25%) 

Moderate-to-High Risk (26-100%) 

 

1.49 (.61) 

1.75 (.80) 

1.94 (.91) 

 

12.24 (5.75) 

12.42 (5.82) 

15.00 (6.34) 

 

16.70 (5.65) 

14.69 (5.45) 

14.63 (5.59) 

 

15.40 (6.13) 

13.55 (5.62) 

14.66 (5.93) 

 

68 (20.86) 

223 (68.40) 

35 (10.74) 

Total  1.72 (.78) 12.66 (5.90) 15.10 (5.55) 14.05 (5.79) 326 (100) 

a One respondent has not answered the question about their annual income.  

b Recent condomless anal sex with a man who might be HIV-positive. 
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Table 3 (c) 

Summary of Intercorrelations, Means, and Standard Deviations for Predictors and 

Outcomes in the Sub-Sample Sans Former PrEP Users (N = 326) 

Variable M SD α Range 1 2 3 4 5 

1. PrEP Use - - - 0 or 1 - -    

2. U=U Belief - - - 0 or 1 .25** -   . 

3. Perceived HIV Risk 1.72 .78 - (1 — 5) -.16** -.16** -   

4. Sexual Anxiety 12.66 5.90 .92 (5 — 25) -.13* -.02 .26** -  

5. Sexual Esteem 15.10 5.55 .91 (5 — 25) .18** .04 -.16** -.43** - 

6. Sexual Satisfaction 14.05 5.79 .93 (5 — 25) .18** .06 -.14* -.39** .82** 

Note. * p < .05  ** p < .01 

 

Table 4 (c) 

Summary of Intercorrelationsa for Covariates and Main Variables of Interest in the 

Subsample Sans Former PrEP Users (N = 326) 

 

  

Variableb 1 2 3 4 5 6 7 8 9 10 

1. Sexual Orientation (Gay/Other) -          

2. Race (White/Other) .15** -         

3. Income (Less/More than 70K) .06 .08 -        

4. Perceived HIV Risk -.03 -.04 -.02 -       

5. Anal Sex in the Past Month .06 -.06 .02 -.04 -      

6. Condomless Sex with a Possibly 
HIV+ Man 

.04 -.06 .05 .05 .41** -     

7. Current Main Sexual Partner -.00 .02 .08 -.01 .06 .04 -    

8. Sexual Anxiety -.20** -.13* -.15** .26** -.02 .01 -.11 -.04 -.06 .14* 

9. Sexual Esteem .03 -.03 .06 -.16** .18** .16** .14** .15** -.12 -.03 

10. Sexual Satisfaction -.04 -.05 .07 -.14* .27** .22** .22** .12* -.13* .04 

11. PrEP Use -.07 -.05 .20** -.16** .32** .32** -.12* -.13* .18** .18** 

12. U=U Belief -.09 -.02 .07 -.16** .13* .13* -.01 -.02 .04 .06 

Note. * p < .05 ** p < .01 
aFor dichotomous-continuous pairs and dichotomous-dichotomous pairs, point-biserial and phi coefficients (i.e., the respective 

mathematical equivalents of Pearson coefficients) were computed. 
b Belief in PrEP entailed three dummy variables, where “No Risk” was the reference group in analyses. This set of dummy 

variables was excluded from the table. 
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Simple Regression Analyses  

For the restricted subsample excluding former PrEP users, simple linear 

regressions of PrEP use on psychosexual outcomes were performed, adjusting for 

relevant covariates. PrEP use was not significantly associated with sexual anxiety, [b (SE) 

= -.92 (.73), p = .210], sexual esteem [b (SE) = 1.24 (.71), p = .081], or sexual 

satisfaction [b (SE) = 1.18 (.71), p = .097]. Similarly, U=U belief was not associated with 

sexual anxiety, [b (SE) = .70 (.76), p = .360], sexual esteem, [b (SE) = -.82 (.73), p = 

.263], or sexual satisfaction, [b (SE) = -.21 (.74), p = .777], in adjusted models.  

Moderation Analyses  

A summary of partial, conditional, and interaction effects of variables predicting 

psychosexual health outcomes in the subsample sans former PrEP users can be seen in 

Table 5 (c). In the unadjusted partial effects models, PrEP use was significantly 

associated with all three outcomes: sexual anxiety [b (SE) = -1.57 (.69), p < .024], sexual 

esteem [b (SE) = 2.02 (.65), p = .002] and sexual satisfaction [b (SE) = 2.06 (.68), p = 

.003]. Upon adjusting for covariates in the partial effects model, PrEP use remained 

significantly associated only with sexual esteem [b (SE) = 1.58 (.77), p = .042]. Besides 

the unadjusted conditional effect of PrEP use on sexual esteem, there were no other 

conditional or interaction effects of PrEP use and U=U belief on any of the outcomes. In 

the subsample sans former PrEP users, U=U belief was not significantly associated with 

any of the outcomes, in any of the models—similar to the main sample.  
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Table 5 (c)  

Linear Regression Models of Partial, Conditional, and Interaction Effects of PrEP Use 

and U=U Belief on Sexual Anxiety, Sexual Esteem, and Sexual Satisfaction in the Sub-

Sample Sans Former PrEP Users (N = 326) 

 

  

 

Variables 

Sexual Anxiety Sexual Esteem Sexual Satisfaction 

b SE p b SE p b SE p 

Unadjusted Model          

Partial-Effects 

PrEP Use 

U=U Belief 

 

-1.57 

.17 

 

.69 

.72 

 

.024 

.817 

 

2.02 

-.05 

 

.65 

.67 

 

.002 

.945 

 

2.06 

.20 

 

.68 

.70 

 

.003 

.774 

Conditional- and Interaction- Effects 

PrEP Use 

U=U Belief 

PrEP Use x U=U Belief 

 

-1.36 

.42 

-.55 

 

.84 

.10 

1.41 

 

.105 

.675 

.697 

 

1.58 

-.59 

1.18 

 

.77 

.97 

1.38 

 

.042 

.542 

.392 

 

1.57 

-.40 

1.30 

 

.82 

1.02 

1.45 

 

.056 

.696 

.372 

Adjusted Modela          

Partial-Effects 

PrEP Use 

U=U Belief 

 

-1.02 

.94 

 

.74 

.77 

 

.167 

.223 

 

1.38 

-1.09 

 

.71 

.74 

 

.052 

.138 

 

1.26 

-.47 

 

.71 

.74 

 

.080 

.530 

Conditional- and Interaction- Effects 

PrEP Use 

U=U Belief 

PrEP Use x U=U Belief 

 

-.76 

1.50 

-1.24 

 

.92 

1.03 

1.41 

 

.413 

.143 

.379 

 

.90 

-1.68 

1.34 

 

.92 

.95 

1.39 

 

.331 

.080 

.334 

 

.57 

-1.16 

1.56 

 

.90 

1.00 

1.41 

 

.526 

.247 

.268 

Adjusted Modela,b          

Partial-Effects 

PrEP Use 

U=U Belief 

 

-1.04 

.85 

 

.74 

.77 

 

.162 

.270 

 

1.38 

-1.03 

 

.71 

.74 

 

.054 

.165 

 

1.24 

-.39 

 

.72 

.75 

 

.086 

.599 

Conditional- and Interaction- Effects 

PrEP Use 

U=U Belief 

PrEP Use x U=U Belief 

 

-.77 

1.42 

-1.21 

 

.94 

1.03 

1.42 

 

.417 

.169 

.396 

 

.89 

-1.61 

1.33 

 

.93 

.95 

1.39 

 

.341 

.091 

.341 

 

.54 

-1.09 

1.57 

 

.91 

.99 

1.42 

 

.556 

.274 

.270 
aAdjusted for conceptually and empirically relevant background characteristics (i.e., sexual orientation, race, and 

annual income), behavioral indicators of HIV risk (i.e., perceived HIV risk, anal sex in the past month, 

condomless sex with a man who might be HIV-positive, and currently having a main sexual partner), and PrEP 

belief. 
bAdjusted for the experimental condition of the main study. 
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Mediation Analyses 

The complete results including both unadjusted and adjusted indirect, direct, and 

total effects of PrEP use on psychosexual outcomes for the subsample sans former PrEP 

users are presented in Table 6 (c). Testing of the unadjusted mediation models showed 

that perceived HIV risk mediated the relationship between PrEP use and each 

psychosexual health outcome. Upon adjusting the models for relevant background 

characteristics, behavioral indicators of HIV risk, and main study experimental condition, 

all three indirect effects remained significant.  

Table 6 (c) 

Indirect, Direct, and Total Effect of PrEP Use on Psychosexual Health via Perceived HIV 

Risk in the Sub-Sample Sans Former PrEP Users (N = 326) 

 

The complete results including unadjusted and adjusted indirect, direct, and total 

effects of U=U belief on psychosexual outcomes for the subsample sans former PrEP 

Psychosexual Health 
Outcomes 

Unadjusted Adjusteda,b 

B SE 95% CI B SE 95% CI 

Sexual 
Anxiety  

Indirect -.45 .21 [-.902, -.113]* -.47 .24 [-1.003, -.080]* 

Direct -1.08 .66 [-2.385, .230] -1.14 .74 [-2.605, .324] 

Total -1.53 .66 [-2.818, -.236]* -1.61 .74 [-3.063, -.163]* 
        
Sexual 

Esteem 

Indirect .24 .14 [.033, .576]* .26 .17 [.012, .657]* 

Direct 1.77 .64 [.510, 3.026]* 1.29 .73 [-.150, 2.737] 
Total 2.01 .62 [.782, 3.240]* 1.55 .71 [.156, 2.944]* 

        
Sexual 
Satisfaction 

Indirect .22 .13 [.014, .511]* .25 .16 [.014, .618]* 
Direct 1.89 .66 [.588, 3.186]* 1.12 .74 [-.332, 2.581] 

Total 2.10 .65 [.819, 3.389]* 1.38 .72 [-.043, 2.800] 
aAdjusted for conceptually and empirically relevant background characteristics (i.e., 
sexual orientation, race, and annual income), behavioral indicators of HIV risk (i.e., 

anal sex in the past month, condomless sex with a man who might be HIV-positive, and 
currently having a main sexual partner), and PrEP belief.  
bAdjusted for the experimental condition of the main study. 
*p < .05 
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users are presented in Table 7 (c). Testing of the unadjusted mediation models showed 

that perceived HIV risk mediated the relationship between U=U belief and each 

psychosexual health outcome. Although the unadjusted indirect effects were statistically 

significant, the unadjusted direct and total effects were not significant for any of the three 

psychosexual health outcomes. After adjusting the models for relevant background 

characteristics, behavioral indicators of HIV risk, and main study experimental condition, 

none of the three indirect effects remained significant. The results for the indirect effects 

model of U=U belief in the subsample sans former PrEP users were equivalent to those in 

the main sample.  

Table 7 (c) 

Indirect, Direct, and Total Effect of U=U Belief on Psychosexual Health via Perceived 

HIV Risk in the Sub-Sample Sans Former PrEP Users (N = 326) 

 

  

Psychosexual Health 

Outcomes 

Unadjusted Adjusteda,b 

B SE 95% CI B SE 95% CI 

 
Sexual 
Anxiety  

Indirect -.53 .20 [-.976, -.180]* -.27 .20 [-.689, .093] 

Direct .29 .68 [-1.050, 1.622] .70 .81 [-.902, 2.299] 
Total -.24 .69 [-1.606, 1.125] .43 .84 [-1.230, 2.080] 

        
 
Sexual 

Esteem 

Indirect .31 .14 [.074, .626]* .16 .12 [-.054, .426] 
Direct .18 .68 [-1.154, 1.512] -.82 .75 [-2.291, .646] 

Total .49 .68 [-.855, 1.829] -.66 .75 [2.134, .814] 
        
 

Sexual 
Satisfaction 

Indirect .27 .13 [.054, .577]* .16 .12 [-.057, .407] 

Direct .47 .71 [-.925, 1.857] -.21 .74 [-1.662, 1.243] 
Total .74 .71 [-.657, 2.138] -.05 .75 [-1.522, 1.416] 

aAdjusted for conceptually and empirically relevant background characteristics (i.e., 

sexual orientation, race, and annual income), behavioral indicators of HIV risk (i.e., 
anal sex in the past month, condomless sex with a man who might be HIV-positive, 

and currently having a main sexual partner), and PrEP belief. 
bAdjusted for the experimental condition of the main study. 
*p < .05 
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Moderated Mediation Analyses 

Post hoc analyses of the moderated mediation model have failed to confirm that 

the hypothesized indirect effect of PrEP use on each of the psychosexual health outcomes 

via perceived HIV risk varies according to U=U belief. As in the main sample and the 

sub-sample with possible HIV exposure, none of the exploratory moderated mediation 

models were significant in the subsample sans former PrEP users. Unadjusted and 

adjusted results of these post hoc analyses are displayed in Table 8 (c).  

Table 8 (c) 

Moderated Mediation Effect of PrEP Use and U=U Belief on Psychosexual Health via 

Perceived HIV Risk in the Sub-Sample Sans Former PrEP Users (N = 326) 

 

 

 

 

 

 

 

Psychosexual 
Health 

Outcomes 

Unadjusted Adjusteda,b 

Index of 

Moderated 

Mediation 

 

SE 

 

95% CI 

Index of 

Moderated 

Mediation 

 

SE 

 

95% CI 

Anxiety  .21 .35 [-.446, .944] .25 .34 [-.402, .939] 
Esteem -.11 .20 [-.571, .248] -.14 .21 [-.648, .208] 

Satisfaction -.09 .17 [-.487, .220] -.14 .20 [-.594, .219] 
aAdjusted for conceptually and empirically relevant background characteristics (i.e., 
sexual orientation, race, and annual income), behavioral indicators of HIV risk (i.e., 

anal sex in the past month, condomless sex with a man who might be HIV-positive, 
and currently having a main sexual partner), and PrEP belief.  
bAdjusted for the experimental condition of the main study 
*p < .05 
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Appendix D 

Figures 

Figure 1 

Conceptual Model 1: Moderation or Two-Way Interaction of PrEP Use and U=U Belief 

on Psychosexual Health 

 

 

Figure 2 

Conceptual Model 2: Indirect Effect of PrEP Use on Psychosexual Health via Perceived 

HIV Transmission Risk 
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Figure 3 

Conceptual Model 3: Indirect Effect of U=U Belief on Psychosexual Health via 

Perceived HIV Transmission Risk 

 

 

Figure 4 

Conceptual Model 4: Indirect Effect of PrEP Use on Psychosexual Health via Perceived 

HIV Transmission Risk, Moderated by U=U Belief  
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Figure 5  

Results of Unadjusted Indirect Effects of PrEP Use on Psychosexual Health via 

Perceived HIV Risk 

 
Note. Unstandardized coefficients and standard errors of the indirect path of PrEP use on 

a) sexual anxiety, b) sexual esteem, and c) sexual satisfaction, respectively, via perceived 
HIV risk. Bias-corrected 95% confidence intervals (CIs) were generated from 5,000 

bootstrapped samples to estimate indirect effects. In the unadjusted  model, indirect 
effects were significant for all three outcomes (sexual anxiety: − .41, SE = .19, CI = [− 
.840, − .093]; sexual esteem: .23, SE = .13, CI = [.029, .543]; sexual satisfaction: .19, SE 

= .12, CI = [.006, .456], p < .05).  
*p < .05 **p < .01 ***p < .001 
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Figure 6 

Results of Adjusted Indirect Effects of PrEP Use on Psychosexual Health via Perceived 

HIV Risk 

 
Note. Unstandardized coefficients and standard errors of the indirect path of PrEP use on 
a) sexual anxiety, b) sexual esteem, and c) sexual satisfaction, respectively, via perceived 

HIV risk, adjusted for conceptually and empirically relevant background characteristics 
(i.e., sexual orientation, race/ethnicity, and income), behavioral indicators of HIV risk 

(i.e., having had anal sex in the past month, condomless sex with a possibly HIV+ man, 
and currently having a main sexual partner), PrEP belief, and main study experimental 
condition. Bias-corrected 95% confidence intervals (CIs) were generated from 5,000 

bootstrapped samples to estimate indirect effects. In the adjusted  model, indirect effects 
remained significant for all three outcomes (sexual anxiety: − .41, SE = .22, CI = [− .907, 

− .056]; sexual esteem: .24, SE = .15, CI = [.008, .607]; sexual satisfaction: .21, SE = .14, 
CI = [.0003, .535], p < .05). 
*p < .05 **p < .01 ***p < .001 
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Figure 7 

Results of Unadjusted Indirect Effects of U=U Belief on Psychosexual Health via 

Perceived HIV Risk 

 
Note. Unstandardized coefficients and standard errors of the indirect path of U=U belief 

on a) sexual anxiety, b) sexual esteem, and c) sexual satisfaction, respectively, via 
perceived HIV risk. Bias-corrected 95% confidence intervals (CIs) were generated from 

5,000 bootstrapped samples to estimate indirect effects. In the unadjusted  model, indirect 
effects were significant for all three outcomes (sexual anxiety: − .48, SE = .19, CI = [− 
.893, − .154]; sexual esteem: .30, SE = .14, CI = [.072, .597]; sexual satisfaction: .24, SE 

= .12, CI = [.037, .519], p < .05).  
*p < .05 **p < .01 ***p < .001 
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Figure 8 

Results of Adjusted Indirect Effects of U=U Belief on Psychosexual Health via Perceived 

HIV Risk 

 
Note. Unstandardized coefficients and standard errors of the indirect path of U=U belief 

on a) sexual anxiety, b) sexual esteem, and c) sexual satisfaction, respectively, via 
perceived HIV risk, adjusted for conceptually and empirically relevant background 

characteristics (i.e., sexual orientation, race/ethnicity, and income), behavioral indicators 
of HIV risk (i.e., having had anal sex in the past month, condomless sex with a possibly 
HIV+ man, and currently having a main sexual partner), PrEP belief, and main study 

experimental condition. Bias-corrected 95% confidence intervals (CIs) were generated 
from 5,000 bootstrapped samples to estimate indirect effects. In the adjusted  model, 

indirect effects were not significant for any of the three outcomes (sexual anxiety: − .26, 
SE = .18, CI = [− .655, .078]; sexual esteem: .17, SE = .12, CI = [− .048, .440]; sexual 
satisfaction: .15, SE = .11, CI = [− .042, .381, p < .05). *p < .05 **p < .01 ***p < .001  
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Appendix E 

Measures  

PrEP Use 

Have you ever taken PrEP (pre-exposure prophylaxis or Truvada) to prevent HIV? 

a) Yes, I am currently taking PrEP 

b) Yes, but I am no longer taking PrEP 

c) No, I have never taken PrEP. 

 

Belief in the U=U Message 

If someone with HIV has been virally suppressed (has an undetectable viral load) for 6 

months or more, what do you think the risk of that person sexually transmitting the virus 

to an HIV-negative partner is? 

a) 0% (they definitely will NOT sexually transmit HIV) 

b) 1-25% (low risk) 

c) 26-50% (moderate risk) 

d) 51-75% (high risk) 

e) 76-99% (very high risk) 

f) 100% (they definitely WILL sexually transmit HIV) 
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Perceived HIV Transmission Risk 

What do you think the chances are that you will ever get HIV in your lifetime? 

a) Not at all likely 

b) A little bit likely 

c) Somewhat likely 

d) Very likely 

e) Extremely likely 

 

Multidimensional Sexual Self-Concept Questionnaire (MSSCQ) 

Snell, 1998 

For each item, select one of the following:  

a) Not at all characteristic of me 

b) Slightly characteristic of me 

c) Somewhat characteristic of me 

d) Moderately characteristic of me 

e) Very characteristic of me 

 

Measure Items:  

1. I feel anxious when I think about the sexual aspects of my life. 

2. I derive a sense of self-pride from the way I handle my own sexual needs and 

desires. 

3. I am satisfied with the way my sexual needs are currently being met. 

4. I worry about the sexual aspects of my life. 
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5. I am proud of the way I deal with and handle my own sexual needs and desires. 

6. I am satisfied with the status of my own sexual fulfillment. 

7. Thinking about the sexual aspects of my life often leaves me with an uneasy 

feeling. 

8. I am pleased with how I handle my own sexual tendencies and behaviors. 

9. The sexual aspects of my life are personally gratifying to me. 

10. I worry about the sexual aspects of my life. 

11. I have positive feelings about the way I approach my own sexual needs and 

desires. 

12. I feel nervous when I think about the sexual aspects of my life. 

13. The sexual aspects of my life are satisfactory, compared to most people's. 

14. I feel good about the way I express my own sexual needs and desires. 

15. I am satisfied with the sexual aspects of my life. 
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Eligibility Screener* & Background Characteristics 

1. Are you able to read and answer questions in English? * 

a) Yes 

b) No 

2. How old are you? Enter number of years ____________________ * 

3. How would you describe your gender? * 

a) Woman 

b) Man 

c) Transgender woman 

d) Transgender man 

e) Other 

4. Do you have sex with men? * 

a) Yes 

b) No  

5. Which of the following best describes your race? 

a) American Indian or Alaska Native 

b) Asian  

c) Black or African American  

d) Native Hawaiian or Other Pacific Islander  

e) White  

f) Other Race  

6. Do you identify as Latino or Hispanic? 

a) Yes 
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b) No 

7. What country were you born in? 

a) Other (please type in text box) 

b) United States 

8. Which income group does your household fall under? 

a) Less than $10,000 per year 

b) Between $10,000 and $29,999 per year 

c) Between $30,000 and $49,999 per year 

d) Between $50,000 and $69,999 per year 

e) Between $70,000 and $89,999 

f) $90,000 or more per year 

9. Which of the following best describes your employment status?  

a) Employed full-time or part-time by another individual, organization, or business 

b) Self-employed full-time or part-time 

c) Unemployed (out of work) and looking for work 

d) Unemployed (out of work) and NOT currently looking for work 

e) Homemaker or stay-at-home parent 

f) Student 

g) Retired 

h) Other employment status 

10. What is the highest degree or level of school you have completed? If currently 

enrolled, mark the highest grade completed or highest degree received so far.     

a) 12th grade or less, no diploma 
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b) High school graduate - high school diploma or the equivalent (for example: GED) 

c) Some college, but no college degree 

d) Associate degree (for example: AA, AS) 

e) Bachelor's degree (for example: BA, AB, BS) 

f) Master's degree (for example: MA, MS, MBA) 

g) Professional or doctoral degree (for example, PhD, MD, JD) 

11. This question is about sexual orientation. Sexual orientation refers to a person's 

sexual identity in relation to the gender to which they are attracted. Your sexual 

orientation might be different from your actual behavior. How would you describe your 

sexual orientation? 

a. Gay 

b. Bisexual 

c. Heterosexual 

d. Queer 

e. Asexual 

f. Pansexual 

g. Other 

h. I prefer not to say 

12. Do you have health insurance? 

a) Yes 

b) No  

c) I don’t know  

13. When is the last time you were tested for HIV? 
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a) Never 

b) Within the past 1 month 

c) 1-3 months ago 

d) 3-6 months ago 

e) 6 months - 1 year ago 

f) 1-2 years ago 

g) 2-5 years ago 

h) 5-10 years ago 

i) More than 10 years ago 

j) I don't know/remember 

14. What is your HIV status? 

a) HIV-negative 

b) Living with HIV (HIV-positive) 

c) I don’t know 

15. Over the past month, have you had any anal sex with a man? 

a) No 

b) Yes 

c) I don’t know  

16. Over the past month, did you have any anal sex WITHOUT a condom with a man 

who might be HIV-positive? 

a) No 

b) Yes 

c) I don’t know  
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17. Did any of your anal or vaginal sex partners over the past month have the following 

statuses? - HIV-positive and virally suppressed (undetectable viral load) 

a) No 

b) Yes 

18. Did any of your anal or vaginal sex partners over the past month have the following 

statuses? - HIV-positive and NOT virally suppressed (detectable viral load) 

a) No  

b) Yes 

19. PrEP is a daily pill that an HIV-negative person can take to prevent HIV BEFORE 

being exposed to the HIV virus. If someone who is HIV-negative has been taking PrEP 

for 6 months or more, what do you think is the risk of that person getting HIV through 

sex?  

a) 0% (they definitely will NOT get HIV) 

b) 1-25% (low risk) 

c) 26-50% (moderate risk) 

d) 51-75% (high risk) 

e) 76-99% (very high risk) 

f) 100% (they definitely WILL get HIV) 


