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Abstract

Latino sexual minority men (LSMM) are affected by HIV and behavioral health disparities. 

Evidence-based HIV-prevention and behavioral health (BH) services are not sufficiently scaled 

up to LSMM. The current study identified multilevel barriers and facilitators to LSMM’s use 

of HIV-prevention and BH services. LSMM (N=290) in South Florida, a US HIV epicenter, 

completed a battery of measures potentially associated with pre-exposure prophylaxis (PrEP) 

and BH treatment use. Stochastic search variable selection (SSVS) followed by multiple linear 

regression analyses identified variables associated with engagement in PrEP and BH treatment. 

Multilevel determinants of PrEP and BH treatment engagement were identified, with most 

identified determinants being at the relational level (e.g., stigma, discrimination based on income 

and immigration status, personal recommendation for treatment). Individual (e.g., knowledge, 

self-efficacy) and structural (e.g., financial stress) determinants were also identified. Accordingly, 

modifiable leverage points to enhance the reach of PrEP and BH treatment to LSMM include 

educating and enhancing the perceived relevance of services, de-stigmatizing and normalizing via 

peer examples, bolstering self-efficacy, and building trust.
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Introduction

Latina/o/xa individuals represent 18% of the population (Pew Research Center, 2020) and 

23% of individuals living with HIV in the United States (Centers for Disease Control and 

Prevention, 2020b). Among Latina/o/x individuals, Latino sexual minority men (LSMM) 

account for 85% of new HIV diagnoses in the U.S. (Centers for Disease Control and 

Prevention, 2020a), making this population a priority for the U.S. Ending the HIV Epidemic 
(EHE) plan (Fauci, Redfield, Sigounas, Weahkee, & Giroir, 2019). The EHE plan is focused 

on regions where HIV incidence is highest, one of which is Miami-Dade County (MDC) 

(Office of Infectious Disease, 2020). In MDC, most new HIV cases occur among LSMM 

(Centers for Disease Control and Prevention, 2020a), making this area a domestic focal 

point for addressing LSMM HIV disparities.

In addition to HIV disparities, LSMM face mental health and substance use disparities 

(Rodriguez-Seijas, Eaton, & Pachankis, 2019). In a nationally representative sample of 

U.S. adults, Latina/o/x sexual minority individuals reported greater odds of psychiatric 

(e.g., depression, anxiety, trauma) and substance use disorders compared to Latina/o/x 

heterosexual individuals (Rodriguez-Seijas et al., 2019). Another study estimated the 

prevalence of clinically significant depressive symptoms at 69.2% among LSMM in the 

Southeast U.S. (Rhodes et al., 2013). Similar patterns are noted with LSMM’s substance 

use, with past six month substance use ranging from 16% to 40% depending on the 

geographic area (Díaz, Morales, Bein, DiláN, & RodríGuez, 1999; Ramirez-Valles, Garcia, 

Campbell, Diaz, & Heckathorn, 2008).

Syndemic theory articulates that co-occurring epidemics rooted in inequities worsen disease 

outcomes in minoritized populations (Singer & Clair, 2003). The theory posits that health 

outcomes (e.g., HIV, mental health, substance use) are not independent; rather, they interact 

synergistically to impact health (Singer & Clair, 2003). Martinez and colleagues (2016) 

found that among LSMM, syndemic indicators (e.g., depression, discrimination, alcohol) 

were associated with increased likelihood of sexual behavior that could lead to HIV 

acquisition or transmission. Another study examined syndemic indicators associated with 

Latino men who have sex with men’s (LMSM) experiences of homophobia and racism, 

finding that experiencing both was linked to sexual behavior that could result in HIV 

acquisition (Mizuno et al., 2012). As such, syndemics present unique challenges for LSMM 

and underscore the need to address both HIV and behavioral health (BH) disparities to 

optimize LSMM’s health.

Evidence-based interventions that prevent HIV acquisition (e.g., pre-exposure prophylaxis/

PrEP) and treat BH concerns (i.e., mental health and substance use treatment) have been 

aAs recommended by del Río-González (2021), we use “Latina/x/o” when referring to the community at large and “Latino” when 
referring to men.
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developed and implemented, to some extent, in community settings (Anderson et al., 2012; 

Centers for Disease Control and Prevention, 2018; Escobar & Gorey, 2018; Grant et al., 

2010; Pineros-Leano, Liechty, & Piedra, 2017; Valdez et al., 2018). Despite PrEP being 

an evidence-based intervention for preventing acquisition of HIV and a variety of evidence-

based BH treatments existing to treat BH concerns, both are insufficiently scaled up and 

out to LSMM (Blashill et al., 2020; Harkness et al., 2021; Parsons et al., 2017; Rhodes et 

al., 2013). Given the synergistic nature of HIV and BH disparities among LSMM, achieving 

health equity requires increasing the reach of PrEP and evidence-based BH treatments to 

LSMM.

Reasons for low reach and uptake of PrEP and BH treatment among LSMM have begun to 

be explored. LSMM report stigma-related barriers to PrEP (Lelutiu-Weinberger & Golub, 

2016), psychosocial barriers (e.g., depression, substance use), and structural barriers (e.g., 

unstable housing, poverty) (Blashill et al., 2020). Although fewer studies have examined 

factors associated with LSMM’s use of BH treatments, low perceived need has been 

identified as a barrier among Latina/o/x individuals (Breslau et al., 2017; Cook et al., 

2014; Tanner et al., 2014). Our qualitative research with LSMM, as well as individuals 

who deliver HIV and BH services to LSMM, in the greater Miami area identified barriers 

and facilitators to LSMM’s engagement in HIV-prevention and BH treatment (Harkness 

et al., 2021). Findings suggested a need for multilevel, culturally relevant implementation 

strategies to improve the reach of HIV-prevention and BH services to LSMM. Our findings 

suggested the need for implementation strategies that reduce complexity and cost, address 

LSMM’s syndemic problems and structural barriers, leverage peer networks, link LSMM to 

providers who fit with LSMM’s preferences, and build LSMM’s readiness for change.

Based on our qualitative findings (Harkness et al., 2021) we selected and developed a 

battery of quantitative measures of potential determinants of South Florida-based LSMM’s 

PrEP and BH treatment engagement. The current study modeled the relative importance of 

each factor as a predictor for two outcomes: (1) PrEP engagement and (2) BH treatment 

engagement. The current study builds on our prior qualitative work by quantitatively 

identifying multilevel leverage points to scale up PrEP and BH treatment to LSMM in 

the greater Miami area.

Methods

Participants and Procedures

Between February and September 2020, LSMM were recruited to participate in the current 

study (called DÍMELO). Inclusion criteria required that participants: (1) identified as a gay, 

bisexual, or man who has sex with men (i.e., transwomen were not included in the current 

study), (2) identified as Latino/Hispanic, (3) self-reported negative or unknown HIV status, 

(4) lived in the Miami area, and (5) were 18 to 60 years old. The study was available 

in English and Spanish. The University of Miami Institutional Review Board approved 

this study with a waiver of signed consent. Participants reviewed consent information 

within REDCap, where the study was administered, and clicked a box indicating consent 

to participate.
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Participants were recruited through social media, listservs, community venues and events, 

snowball recruitment, and a “consent-to-contact” database. Study staff contacted interested 

individuals who completed a study screener to confirm their eligibility and enroll them via 

REDCap. Surveys took approximately 75 minutes and participants were compensated $40.

Measures

A prior qualitative study (Harkness et al., 2021) in conjunction with an overarching focus 

on syndemic (Singer & Clair, 2003), minority stress (Meyer, 2003) and intersectionality 

theories (Crenshaw, 1991) informed the measures, yielding a culturally tailored assessment 

of potential determinants of LSMM’s engagement in HIV-prevention and BH services. 

Measures not available in Spanish were translated via forward translation (English to 

Spanish), back translation (Spanish to English), and an evaluation of the original and 

back-translated versions to ensure meaning was retained (Kurtines & Szapocznik, 1995). 

Additional translated measures were available through source articles and the Center 

for Latino Health Research Opportunities’ Measures Library (Mitrani, O’Day, Norris, & 

Adebayo, 2017). Of note, this exploratory study considered 70+ variables prior for our 

final models; as such, Electronic Supplementary Table 1 summarizes variable names, 

operationalizations/definitions, rating/scoring and interpretation, and citations for each 

measure that was considered for our final models. In the body of the manuscript, we provide 

a brief overview of all measures that were considered and provide greater detail on measures 

selected in our final models.

Demographics—Participants completed a demographic questionnaire based on the 

CLaRO Measures Library and the Center for HIV and Research in Mental Health’s 

community survey.

Stigma, Discrimination, and Affirmation—The 5-item Everyday Discrimination Scale 

assessed experiences of discrimination related to various aspects of identity, including 

income and immigration status (Sternthal, Slopen, & Williams, 2011; Williams, Yan 

Yu, Jackson, & Anderson, 1997). Three subscales of the LGB Identity Scale, including 

concealment motivation, internalized homonegativity, and identity affirmation, each of 

which were 3 items (Mohr & Kendra, 2011) were included in the assessment battery. The 

5-item PrEP Stigma Scale (Walsh, 2019) assessed the degree to which participants thought 

that taking PrEP is stigmatized. Additional measures not selected for the final models 

included the Climate Scale (Pachankis, Eldahan, & Golub, 2016), Anticipated HIV Stigma 

Scale (Golub & Gamarel, 2013), and Perceptions of Stigmatization by Others for Seeking 

Psychological Help Scale (Vogel, Wade, & Ascheman, 2009).

Perceived Norms and Support—The Perceived Community Norms for PrEP and 

Perceived Community Norms for Behavioral Health Treatment single-item measures 

(Andrinopoulos & Hembling, 2013) were adapted from Andrinopoulos and Hembling’s 

Perceived Community Norms for HIV Testing measure. Participants indicated how many 

people they knew who used each type of service; those reporting “all or almost all” or 

“half” were coded as having high perceived norms and those who did not endorse these 

were coded as having low perceived norms. The Psychosocial Treatment Inventory (Steketee 
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et al., 1997) (described further below) assessed whether a doctor or personal contact (i.e., 

friend, family, partner) recommended they receive BH treatment. Although not in the final 

models, participants completed the Lubben Social Network Scale-6 (Lubben et al., 2006)

Knowledge—The PrEP Knowledge Scale, which included 13 true/false questions about 

PrEP (Walsh, 2019) awarded participants one point for each correct answer, resulting in 

sum scores from 0 (all incorrect) to 13 (all correct). Additional measures not in the final 

models were the HIV Knowledge Scale (Feinstein, Johnson, Parsons, & Mustanski, 2017) 

and Mental Health Knowledge Schedule (Evans-Lacko et al., 2010).

Self-Efficacy—The 8-item PrEP Self-Efficacy Scale (Walsh, 2019) evaluated participants’ 

capacity to engage in behaviors to obtain PrEP. Mean scores were computed, such that 

scores could range from 1 (lowest self-efficacy) to 4 (highest self-efficacy). Additional 

measures not included in the final models were the Attitudes Toward Seeking Professional 

Help Scale (Elhai, Schweinle, & Anderson, 2008) and Problem Solving Confidence Scale 

(Heppner, Witty, & Dixon, 2004).

Cultural Factors—The Cultural Attitudes Toward Healthcare and Mental Illness 

Questionnaire evaluated cultural beliefs about mental health (Jimenez, Bartels, Cardenas, 

Dhaliwal, & Alegría, 2012). The questionnaire asked participants to indicate what they 

perceived to cause mental health concerns and what they believed could help address 

mental health concerns. Following guidelines from Lozano and colleagues (Under Review), 

we computed binary composite scores (ref=no) for each of the following mental health 

attributions: stress/loss, problems with spirit/psyche, environment/culture, and medical 

causes. The scoring guidelines also yield binary scores (ref=no) for each of the following 

mental health supports: therapy, medical intervention, family/friend support, and alternative 

medicine. Additional measures not in the final models were the Health Stress subscale of 

the Hispanic Stress Inventory-2 (Cervantes, Fisher, Padilla, & Napper, 2015) and Vancouver 

Index of Acculturation (Testa et al., 2019).

Sexual Behavior, Mental Health, and Substance Use—The current study did not 

recruit a clinic-based sample. Therefore, we assessed sexual behavior, mental health, and 

substance use as clinical indicators of PrEP and BH treatment need, respectively. As an 

indicator of PrEP need, participants’ sexual activity level in the past six months was coded 

as: (1) not sexually active, (2) sexually active but not meeting CDC HIV PrEP guidelines or 

(3) sexually active and meeting CDC HIV PrEP guidelines (Centers for Disease Control and 

Prevention, 2018). Participants also reported their likelihood of acquiring HIV in the next 

year (Golub & Gamarel, 2013) as an indicator of perceived need for PrEP, although this was 

not included in the final model.

Although participants completed measures related to BH treatment need, none were selected 

for the final models. Measures included the Center for Epidemiological Studies Depression 

Scale (Andresen, Malmgren, Carter, & Patrick, 1994), Generalized Anxiety Disorder Scale 

(Spitzer, Kroenke, Williams, & Löwe, 2006). Primary Care PTSD Screen (Prins et al., 

2016), Somatic Symptom Scale-8 (Gierk et al., 2014), Perceived Stress Scale-4 (Warttig, 

Forshaw, South, & White, 2013), Adverse Childhood Experiences Scale (Felitti et al., 1998), 
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Alcohol Use Disorders Identification Test-C (Bush, Kivlahan, McDonell, Fihn, & Bradley, 

1998), and the substance use questionnaire from HPTN083 (HPTN 083 study team, 2017). 

In the Psychosocial Treatment Inventory, participants indicated if they perceived themselves 

to need BH treatment, which was selected for inclusion in the final BH model (Steketee et 

al., 1997).

Barriers and Facilitators to Using Services—From our qualitative findings (Harkness 

et al., 2021), we developed two new measures: (1) the PrEP Barriers and Facilitators 

Measure and (2) the Behavioral Health Treatment Barriers and Facilitators Measure. The 

Barriers to Treatment Participation Scale (Kazdin, Holland, Crowley, & Breton, 1997) 

was used as a point of departure to develop these new measures. To score these, we 

conducted a theoretically derived series of exploratory factor analyses (EFA). Items within 

each scale were theoretically grouped. We ran an EFA for all items in the theoretical groups 

to determine the number of subscales within each theoretical grouping. Unidimensional 

groups became one subscale and multidimensional groups (i.e., eigenvalues >1) became 

multiple subscales. Additionally, our team is in the process of conducting a validation 

study of this measure to guide scoring further. Subscales selected for the final PrEP model 

were: negative past experience with PrEP (barrier), PrEP mistrust (barrier), PrEP navigation 

support (facilitator), and PrEP as altruism (facilitator). Subscales selected for the final BH 

model were: BH knowledge (facilitator) and BH being normalized (facilitator).

PrEP and Behavioral Health Treatment Cascades—The outcome variables were 

PrEP and BH treatment engagement, measured by stages of change cascades (Prochaska & 

Velicer, 1997). The PrEP cascade was based on Parsons and colleagues (2017) with survey 

questions from prior studies informing participants’ position on the PrEP cascade (Grov, 

Rendina, Whitfield, Ventuneac, & Parsons, 2016; Grov, Whitfield, Rendina, Ventuneac, & 

Parsons, 2015; Parsons et al., 2017; Rendina, Whitfield, Grov, Starks, & Parsons, 2017). A 

BH treatment cascade was constructed based on participants’ responses to the Psychosocial 

Treatment Inventory (Steketee et al., 1997). For both cascades, there were five “levels” 

consistent with stages of change theory (Prochaska & Velicer, 1997): pre-contemplation, 

contemplation, preparation, initiation, and maintenance.

Data Analyses

The final analytic sample was 290 after surveys that were invalid (i.e., failing the attention 

check) or duplicates (N=12) were excluded. Descriptive statistics explored demographics 

and variable distributions. Stochastic search variable selection (SSVS; described below) 

requires complete data on all variables. Independent variables with sparse missing data and 

at least 80% completed items were scored (Graham, 2009) such that sum and mean scores 

were computed based on completed items.

Given the substantial number of theoretically identified predictors, we used SSVS to select 

the most important predictors for each outcome in our final models while minimizing Type 

I and Type II errors. SSVS is a Bayesian variable selection method that estimates the 

probability that each predictor is related to the outcome (i.e., has a non-zero regression 

coefficient) while accounting for uncertainty in which other predictors are included in the 
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model (Bainter, McCauley, Wager, & Losin, 2020; George & McCulloch, 1993). SSVS 

samples thousands of predictor combinations to identify the best fitting models. After 

sampling, the marginal inclusion probability for each predictor (i.e., the proportion of times 

each predictor was included in the sampled models) identifies which predictors are more 

stably associated with the outcome.

We performed SSVS using the SSVSforPsych shiny app (Bainter et al., 2020), specifying 

the following: 0.5 prior inclusion probability, 1000 burn-in iterations, 10000 total iterations. 

Categorical variables were dummy coded. Independent variables with markedly higher 

marginal inclusion probabilities were included in final multiple linear regression models.

Results

Demographics and Descriptive

Most participants identified as White Latino (79.3%), gay (83.8%), and US citizens 

(75.2%). Of those born outside the continental US (51.4%), Cuba, Colombia, and Venezuela 

were the most common countries of origin. Most participants were sexually active and 

53.8% met CDC HIV PrEP guidelines. Participants had high behavioral health burden 

(e.g., 52.8% clinically significant depressive symptoms). Most participants were in the 

“pre-contemplation” stage regarding both PrEP and BH treatment. See Table 1 for complete 

descriptives.

PrEP Cascade

SSVS identified 11 variables with higher inclusion probabilities (Supplementary Electronic 

Materials shows all variables that were considered), which were entered into a multiple 

linear regression model (see Table 2). Collectively, the variables in the regression model 

were significantly associated with PrEP engagement, F(12,268) = 19.08, p < 0.001, adj. R2 

= 0.437. Participants who were less engaged in PrEP reported greater PrEP stigma (p = 

0.03), discrimination based on income (p = 0.015), financial stress (p = 0.026), negative past 

experiences with PrEP (p = 0.043), and PrEP mistrust (p = 0.037). Those more engaged in 

PrEP showed greater PrEP knowledge (p < 0.001), self-reported sexual behavior that met 

CDC HIV PrEP guidelines (p = 0.029; relative to those not sexually active), had higher PrEP 

self-efficacy (p = 0.031), and viewed PrEP navigation support as a facilitator to PrEP use 

(p = 0.024). Unexpectedly, greater sexual orientation concealment motivation was associated 

with greater PrEP engagement (p < 0.001). Although altruism as a PrEP facilitator was 

selected based on SSVS, it did not reach statistical significance in the regression model (p = 

0.082).

Behavioral Health Cascade

SSVS identified nine variables with higher inclusion probabilities (see electronic 

supplementary materials for all variables considered by SSVS), which were included in 

a multiple linear regression model (see Table 2). All variables were individually and 

collectively associated with BH treatment engagement, F(9,274) = 32.67, p < 0.001, adj. 

R2 = 0.502. LSMM were further along the BH treatment cascade if a medical provider 

recommended treatment (p < 0.001), they perceived themselves to need treatment (p < 
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0.001), they perceived there to be high community norms for BH treatment (p < 0.001), a 

friend, romantic partner, or family member suggested treatment (p < 0.001), they reported 

that knowledge of BH services did or would facilitate their use of services (p < 0.001), and 

they attributed mental health concerns to environmental/cultural causes (p = 0.034). LSMM 

who were less engaged in BH treatment preferred family/friend support for mental health 

concerns (p < 0.001), reported that BH treatment being normalized did or would facilitate 

their use of BH treatment (p < 0.001), and reported more immigration-based discrimination 

(p = 0.042).

Discussion

The purpose of this exploratory study was to identify multilevel factors that are 

quantitatively associated with engagement in PrEP and BH treatment among LSMM in 

South Florida. Figure 1 distills our key findings into individual, interpersonal/relational, 

and structural/cultural level determinants and suggests that most determinants were at the 

interpersonal/relational level. Identifying these factors is important given the HIV disparities 

that LSMM face in South Florida and across the US, as well as BH disparities which also 

fuel the HIV epidemic. Furthermore, we utilized modern statistical modeling (Bainter et al., 

2020) to increase replicability and inform implementation planning to address disparities.

Key relational and interpersonal factors associated with both PrEP and BH treatment 

engagement were discrimination (based on income and immigration status). Consistent 

with prior literature, PrEP stigma was a relational determinant impeding PrEP engagement 

(Lelutiu-Weinberger & Golub, 2016). BH treatment engagement was positively associated 

with several relational factors, such as LSMM’s medical providers recommending treatment, 

people in their social network suggesting treatment, and knowing more people who had 

engaged in BH treatment. LSMM who preferred to talk to a friend or family member about 

their mental health concerns, however, were less engaged in professional BH treatment. 

Similar findings have been shown among Latina/o/x adults in the U.S. (Villatoro, Morales, 

& Mays, 2014). The fact that LSMM who preferred friend or family support for mental 

health has implications for developing culturally congruent peer-led outreach and BH 

interventions (Jacquez, Vaughn, & Suarez-Cano, 2019; Rhodes, Foley, Zometa, & Bloom, 

2007; Sun et al., 2015)

Individual factors were also associated with PrEP and BH treatment engagement. 

Knowledge about PrEP and BH treatment was associated positively with engagement in 

these services. As documented in prior literature, knowledge and stigma are linked and peers 

can be a source of either stigmatizing or normalizing information (Harkness et al., 2021; 

Hernandez Altamirano, Mayo, Chan, Safren, & Harkness, 2020). Although knowledge is an 

individual-level factor, it could be modified through LSMM’s relational networks. LSMM’s 

perception that they needed BH treatment was also associated with more engagement. 

Perceived need is also an individual-level determinant of engagement, suggesting the utility 

of implementation strategies enhancing the perceived relevance of PrEP and BH treatment to 

LSMM. This may be particularly important for PrEP, as LSMM who were sexually active, 

but not meeting guidelines for “higher risk” of acquiring HIV based on CDC criteria, were 

not more engaged than those who were not sexually active. CDC recently released new 
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guidelines for providers to inform all sexually active adults about PrEP (Centers for Disease 

Control and Prevention, 2021), suggesting the potential need for providers to align with 

these new PrEP practice guidelines to achieve EHE goals.

Finally, structural and cultural factors were associated with engagement in services. 

Financial stress was associated with less engagement in PrEP services, which suggests the 

need for structural-level implementation strategies (e.g., reducing cost of PrEP services – 

including follow up care) to address this determinant. LSMM who viewed PrEP navigation 

support as a facilitator to PrEP use were more engaged in PrEP, suggesting the utility 

of building in this type of strategy to clinics and community health centers to enhance 

engagement (Blashill et al., 2021; Doblecki-Lewis et al., 2019). For BH treatment, those 

who attributed mental health concerns to environment/culture were more engaged in 

treatment, suggesting that outreach strategies might underscore the relevance of treatment 

for addressing environmental/cultural stressors that may be important to LSMM.

We also identified a counterintuitive finding that warrants further exploration. LSMM with 

higher concealment motivation were more engaged in PrEP. Our finding that concealment 

motivation (i.e., viewing one’s sexual orientation as personal/private, being careful about 

who knows about one’s sexual and romantic relationships, keeping same sex romantic 

relationships private) was associated with more PrEP engagement was unexpected given 

our prior qualitative findings suggesting LSMM with higher stigma or who are not “out” 

might be less engaged in PrEP (Harkness et al., 2021). Concealment motivation is a unique 

construct, though, compared to stigma and outness, as shown by the operationalization of the 

construct by this measure. Further, concealment motivation may have been associated with 

more PrEP engagement when contextualized by the other factors in the regression model; 

for example, LSMM who were more motivated to conceal their sexual orientation but also 

had high PrEP knowledge, self-efficacy for obtaining PrEP, and navigation support may have 

been particularly prepared to obtain PrEP.

A secondary finding is the extent to which LSMM’s PrEP and BH treatment needs are 

unmet. Although LSMM whose sexual behavior was consistent with CDC HIV PrEP 

guidelines were more engaged in PrEP services, research and the new CDC guidelines 

suggest the need to discuss PrEP with all sexually active adults (Beymer et al., 2017; 

Centers for Disease Control and Prevention, 2021; Freeborn, Portillo, Boyer, & Santos, 

2020). BH treatment appeared to be even more insufficiently reaching LSMM in this study, 

as illustrated by the overall level of BH concerns compared to the overall engagement in BH 

treatment.

Despite the strengths of this study, it has limitations. It is unknown the extent to which 

the BH treatments LSMM received were evidence-based. Although the predictors for each 

model largely overlapped, there were some differences, which affects the comparability 

of the PrEP and BH models. Our prior qualitative work and relevant theories identified 

potentially important and likely correlated predictors. Because we did not have a sufficient 

theoretical basis to predict a priori which factors would be most important in a multiple 

regression analysis, we utilized SSVS to identify predictors that were most reliably 

associated with the outcome accounting for uncertainty in which other variables were 
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included (Bainter et al., 2020). Additionally, we took this approach given the overarching 

purpose of the study, which was to identify the most relevant predictors from our qualitative 

work and from prior research, versus testing a specific set of pathways of associations. 

Accordingly, the current study also did not examine moderators and mechanisms of action, 

which can be tested in longitudinal designs. Finally, this study did not examine PrEP and 

BH treatment determinants among other key populations affected by HIV disparities. For 

example, Latina transwomen were not included in the current study because of the need 

to not conflate the needs of transwomen and MSM (Bass et al., 2022; T. C. Poteat, van 

der Merwe, Sevelius, & Keatley, 2021; Sevelius, Keatley, Calma, & Arnold, 2016) and 

research showing that transwomen have unique HIV prevention needs (Chyten-Brennan, 

Patel, Anastos, & Hanna, 2022; Dang et al., 2022; T. Poteat, German, & Flynn, 2016). 

Research specifically examining the needs of other key populations affected by HIV 

(without conflating these communities), including Latina transwomen, is needed.

Conclusion

In summary, the current study identified multilevel, modifiable factors associated with 

LSMM’s engagement in PrEP and BH treatment. Addressing relational (e.g., stigma, 

perceived norms), individual (e.g., knowledge, self-efficacy), and structural/cultural (e.g., 

financial stress) determinants identified in our study through a multilevel implementation 

strategy could facilitate LSMM’s engagement in both PrEP and BH treatment. 

Implementation strategies that seek to scale up PrEP and BH treatment to LSMM are key to 

Ending the HIV Epidemic.
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Figure 1. 
Multilevel Model of LSMM’s PrEP and Behavioral Health Treatment Engagement

Note. Constructs associated with only PrEP engagement are in bold. Constructs associated 

with only BH treatment engagement are underlined. Constructs associated with both PrEP 

and BH treatment engagement are bolded and underlined. Facilitators+ and barriers− are 

noted.
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Table 1

Descriptive Statistics: Demographics and Key Variables

Variable Frequency (%) / Mean (SD)

Age 31.9 (8.32)

Sexual orientation

 Gay 243 (83.8%)

 Bisexual 26 (9.0%)

 Another sexual minority identity 21 (7.2%)

Nativity

 Continental United States 140 (48.3%)

 Caribbean (e.g., Cuba, Dominican 
Republic, Jamaica, Puerto Rico)

35 (12.1%)

 Central America (e.g., Guatemala) 19 (6.6%)

 North America (Mexico) 2 (0.7%)

 South America (e.g., Argentina, 
Chile, 
Colombia, Ecuador, Peru, Venezuela)

92 (31.7%)

 Other 1 (0.3%)

 Decline to answer 1 (0.3%)

Citizenship

 United States citizen 218 (75.2%)

 Permanent resident 25 (8.6%)

 Undocumented 4 (1.4%)

 Student Visa 7 (2.4%)

 Dependent on someone else’s visa 1 (0.3%)

 Asylum 11 (3.7%)

 Temporary resident 6 (2.1%)

 Temporary work visa 2 (0.7%)

 Tourist visa 4 (1.4%)

 Expired visa 2 (0.7%)

 Temporary protected immigrant 3 (1.0%)

 Other 4 (1.4%)

 Missing (Decline to answer) 3 (1.0%)

Race & Ethnicity

 White Latino 230 (79.3%)

 Black Latino 14 (4.8%)

 Asian Latino 2 (0.7%)

 Indigenous Latino 11 (3.8%)

 Other Race and Latino 4 (1.4%)

 Multiracial Latino 26 (9.0%)

 Missing Race (Decline) & Latino 3 (1.0%)
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Variable Frequency (%) / Mean (SD)

Street Race*

 White 79 (27.2%)

 Black 8 (2.8%)

 Asian 2 (0.7%)

 American Indian/Indigenous 1 (0.3%)

 Hispanic/Latino 166 (57.2%)

 Middle Eastern/Arab 22 (7.6%)

 Another Race 5 (1.7%)

 Don’t Know 6 (2.1%)

 Missing (Decline to Answer) 1 (0.3%)

Preferred language

 English only 167 (57.6%)

 Spanish only 50 (17.2%)

 Both Spanish and English 72 (24.8%)

 Missing 1 (0.3%)

Education level

 9th to 11th grade 4 (1.4%)

 GED (High school equivalent) 3 (1.0%)

 High School Diploma 22 (7.6%)

 Some college/university 69 (23.8%)

 College/University degree 192 (66.2%)

Financial stress

 Always or Usually 77 (26.6%)

 Sometimes 108 (37.2%)

 Rarely or Never 102 (35.2%)

 Missing (Decline to answer) 3 (1.0%)

Relationship status

 Married/Formal Commitment 33 (11.4%)

 Partner/Lover 46 (15.9%)

 Boyfriend/Girlfriend 52 (17.9%)

 Casually dating 31 (10.7%)

 Single 128 (44.1%)

Have health insurance 219 (75.5%)

Clinically significant depression 153 (52.8%)

Anxiety (moderate or higher) 113 (39.0%)

PTSD: positive screen 57 (19.7%)

Substance use treatment indication 74 (25.5%)

Behavioral health cascade

 Precontemplation 163 (56.2%)

J Behav Med. Author manuscript; available in PMC 2024 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Harkness et al. Page 20

Variable Frequency (%) / Mean (SD)

 Contemplation 54 (18.6%)

 Preparation 12 (4.1%)

 Action and Initiation 19 (6.6%)

 Maintenance 40 (13.8%)

 Missing (Unknown) 2 (0.7%)

PrEP cascade

 Precontemplation 118 (40.7%)

 Contemplation 62 (21.4%)

 Preparation 34 (11.7%)

 Action and Initiation 1 (0.3%)

 Maintenance 74 (25.5%)

 Missing (Unknown) 3 (1.0%)

*
”If you were walking down the street, what race do you think other people who do not know you personally would assume you were based on 

what you look like?”
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