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14121 South Main Street, Providence, RI 02912, USA

Abstract

HIV pre-exposure prophylaxis (PrEP) use is limited among male sex workers, who are 

at exceptionally high-risk for HIV infection. We developed a theory-informed, two-pronged 

intervention (“PrEPare-for-Work”) to optimize PrEP initiation and adherence among male sex 

workers, which was preliminarily evaluated in a two-stage pilot randomized controlled trial of 110 

male sex workers in the US Northeast. Individuals randomized to the Stage 1 PrEPare-for-Work 

Case Management arm were three times as likely as those in the standard of care (SOC) arm 

to initiate PrEP (RR = 2.95, 95% CI = 1.57–5.57). Participants who initiated PrEP and were 

randomized to the Stage 2 PrEPare-for-Work Adherence Counseling arm had higher rates of 

prevention-effective adherence (measured via tenofovir in hair) compared to those in the SOC arm 

(RR = 1.7, 95% CI 0.64–4.77; 55.6% vs. 28.6%, respectively); though not statistically significant. 

Given the need and the promise of this pilot RCT, further efficacy testing is warranted and should 

be prioritized.

Resumen
El uso de la profilaxis prexposición (PrEP) para prevenir la adquisición del VIH es limitado 

entre trabajadores sexuales masculinos, que están en muy alto riesgo de contraerlo. Desarrollamos 

una intervención de dos partes basada en la teoría para optimizar el inicio y la observancia del 

tratamiento de la PrEP entre trabajadores sexuales masculinos, que se evaluó preliminarmente 

en un ensayo piloto controlado y aleatorizado (ECA) de dos fases de 110 trabajadores sexuales 

masculinos en el noreste de Estados Unidos. Las personas aleatorizadas al grupo de intervención 

(la primera fase de nuestro programa “PrEPare for Work” – la atención individualizada) eran tres 

veces más probable que las aleatorizadas al grupo control (la norma de atención) a iniciar la PrEP 

(RR = 2.95, 95% IC = 1.57–5.57). Los participantes que iniciaron la PrEP y se aleatorizaron 

al grupo de intervención (la segunda fase de “PrEPare for Work” – la terapia para aumentar 

la adherencia al tratamiento) tenían tasas más altas de adherencia al tratamiento (medido por 

tenofovir en el cabello) que los aleatorizados al grupo control (RR = 1.7, 95% IC 0.64–4.77; 

55.6% vs. 28.6%, respectivamente); aunque la diferencia no fue estadísticamente significativa. En 

vista de la necesidad y el potencial de este ECA piloto, más pruebas de eficacia son necesarias y 

deben ser priorizadas.

Keywords

Male sex work; HIV; PrEP; Randomized controlled trial

Introduction

Male sex workers, or cisgender men who exchange sex with other men for money, goods, 

drugs, or other items of value, are at exceptionally high risk for HIV infection, with nearly 

25 times the risk of HIV compared to men in the general population in the United States 

(U.S.) [1]. Compared to men who have sex with men (MSM) who do not engage in sex 

work, male sex workers have been shown to have both increased HIV prevalence [1] and 
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incidence [2, 3]; a meta-analysis found a staggering HIV prevalence of 20% among men 

who have ever engaged in transactional sex in the U.S. [1] Research shows that male sex 

workers engage in frequent condomless sex with both paying male clients and non-paying 

male and female partners [4, 5]. Notably, male sex workers have a high burden of contextual 

challenges, such as previous incarceration, and psychosocial concerns, including substance 

addiction, depression, victimization, and discrimination, affecting their ability to secure 

housing, employment, social services and healthcare [6–11]—all of which potentiate sexual 

and intravenous drug use HIV risk [8, 9, 11, 12].

Sex work, or transactional sex, among men is common. In national studies of MSM, the 

prevalence of recent transactional sex is approximately 15–20% [13, 14]. However, despite 

the frequency of sex work and the documented elevation in HIV risk, to the best of our 

knowledge, there are no tailored HIV PrEP interventions for male sex workers [15]. Male 

sex workers represent a diverse population—while some identify as gay, many male sex 

workers identify as heterosexual or bisexual, and despite primarily exchanging sex with 

other men, may also have female partners [6, 7, 11, 16]. Moreover, compared to cisgender 

and transgender women sex workers, male sex workers are less likely to self-identify as “sex 

workers” [16, 17]. This places male sex workers in a unique position, since traditional HIV 

prevention programs rarely reach them, and when they are reached, many male sex workers 

may not be comfortable participating due to heightened medical mistrust and overlapping 

stigmas [17–19]. Hence, interventions addressing the unique circumstances and needs of this 

population are required to curb HIV spread.

Pre-exposure prophylaxis (PrEP) is an effective strategy for HIV prevention [20–29], and 

modeling studies have demonstrated that focused expansion of PrEP use among male sex 

workers will be an efficient and cost-effective strategy for reducing HIV incidence in the 

broader population of cisgender MSM [30]. However, PrEP use remains limited, particularly 

among marginalized and stigmatized populations [31–36]. Many of the same factors that put 

male sex workers at increased risk of HIV also act as barriers to PrEP use, including lack 

of perceived HIV risk, low awareness and knowledge about PrEP, medical mistrust, complex 

health systems, inconsistent routines, homelessness, substance use patterns, fluctuating 

periods of sexual risk, and HIV-related stigma from their sex work clients [19, 37–40]. 

Increasing PrEP use among male sex workers will require interventions that address these 

structural, interpersonal and individual level challenges [30, 40–42].

The current paper describes the feasibility and preliminary efficacy of an initial pilot 

randomized controlled trial of a PrEP uptake and adherence intervention for male sex 

workers in the U.S.

Methods

Design

This study was a two-stage, two-arm, pilot randomized controlled trial conducted in 

Providence, Rhode Island—a major center of male sex work in the United States. 

Participants were enrolled between May 2017 and July 2019, with final follow-up in January 

2020. In Stage 1, enrolled participants were equally randomized to either 1a) PrEPare for 
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Work for initiation—a Strengths-based Case Management intervention with a lay-level case 

manager or 1b) a standard of care (SOC) condition. In Stage 2, those who initiated PrEP 

in Stage 1 (regardless of treatment arm) were randomized to either 2a) PrEPare for Work 

for adherence—a SCT-informed technology and adherence counseling intervention with a 

Masters level social worker or 2b) a SOC condition. See Fig. 1 for the study design.

Recruitment

In partnership with a community agency that provides harm reduction services to male 

sex workers, participants were recruited in physical (e.g., community-based organizations, 

streets, bars, and other venues where male sex workers solicit clients) and virtual (e.g., 

Craigslist, male escort websites) venues.

Inclusion/Exclusion Criteria

Eligible participants were cisgender men, 18 years of age or older, self-reported being 

HIV-negative, exchanged sex for money or drugs with another man in Rhode Island in 

the past 3 months, reported at least one episode of condomless sex with a HIV-positive 

or status unknown partner in the past 3 months, were not taking PrEP at enrollment, and 

expressed interest in learning about PrEP as an HIV prevention tool. Participants also had to 

be able to understand study procedures and provide informed consent and to understand and 

speak English. Participants were excluded if they could not provide informed consent due to 

psychiatric or cognitive concerns.

Procedures

Participants completed a pre-screening questionnaire either online or in person. Potentially 

eligible individuals were invited to take part in a screening visit where eligibility was 

ultimately determined, and informed consent was conducted. All enrolled participants then 

completed a baseline assessment. Prior to Stage 1 randomization, all participants received 

SOC (see below). Participants were then equally randomized to either the Stage 1 “PrEPare 

for Work” strengths-based case management intervention, or to the SOC condition. In brief, 

for Stage 1, the PrEPare for Work intervention consisted of one structured visit with flexible 

and as-needed case management support over the course of the following two months (or 

until PrEP was initiated). All participants were tracked, using medical record release, for 

PrEP initiation. A follow-up visit was completed at one- and two-month post-baseline, 

or at PrEP initiation (whichever occurred first). Those who did not initiate PrEP were 

discontinued from the study. Those who initiated PrEP, in either Stage 1 condition, were 

then equally randomized to either the Stage 2 “PrEPare for Work” adherence counseling 

intervention or to the SOC condition. Participants randomized to the “PrEPare for Work” 

adherence counseling intervention were scheduled for three weekly counseling sessions. All 

participants had follow-up assessments at three and six months after Stage 2 randomization. 

Small samples of hair were collected at each follow-up visit for the measurement of 

tenofovir levels using validated methods in the Hair Analytical Laboratory at the University 

of California, San Francisco (UCSF) [43]. Further details are described below.

Participants were compensated for their time according to the following schedule: $30 at 

each survey visit; $15 for one Stage 1 PrEPare for Work Strengths-based Case Management 
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session; $15 for each of the Stage 2 PrEPare for Work Adherence Counseling intervention 

sessions attended.

The study procedures were reviewed and approved by IRB at the academic medical center, 

Lifespan. IRB authorization agreements with all participating research entities were enacted. 

The PrEPare for Work protocol is registered at ClinicalTrials.gov (NCT03086057).

Randomization

Randomization at both stages was done by the project director with a 1:1 allocation and 

was assigned in order of enrollment. Given that this was a behavioral intervention, the 

participants were not blinded to the intervention assignment.

Interventions

The intervention was informed by extensive formative research, and addresses both PrEP 

uptake and adherence.

Stage 1: PrEP Linkage and Uptake

Standard of Care Condition: For Stage 1, the SOC condition consisted of provision of 

a pamphlet about PrEP (what it is, how it works, its efficacy), a local resource list (e.g., 

mental health, substance use, housing), and a referral card to a local PrEP clinic. Given 

that PrEP was not provided as part of the study, regardless of study condition, participants 

were prescribed PrEP following the protocols and recommendations of the prescribing 

clinicians. This was done to increase the real-world applicability of the study and promote 

sustainability of PrEP services after the study.

“PrEPare for Work” Strengths-Based Case Management Condition: Participants 

randomized into the strengths-based case management intervention arm were provided 

a highly trained bachelors-level, non-clinician study case manager to motivate, support, 

facilitate, and assist in linkage to a local PrEP clinic and to facilitate initiation and obtaining 

of PrEP medications. The case manager used motivational interviewing (MI) techniques 

(e.g., focusing on values, strengths and change efforts, asking open-ended questions, making 

reflective and empathetic statements) and provided culturally appropriate facilitated case 

management services to improve PrEP linkage and uptake. These services included: (1) 

providing information about PrEP and how to obtain PrEP, (2) assessing and helping to 

overcome barriers to PrEP (e.g., e.g., healthcare avoidance due to stigma, psychosocial 

barriers, insurance barriers, costly co-pays), (3) assisting participants in obtaining health 

insurance and/or overcoming barriers to co-pay, (4) assisting with making an appointment 

at the PrEP clinic, (5) accompanying participants to the PrEP clinic, and (6) follow up with 

participants to ensure that appointments were kept and prescriptions were filled.

Stage 2: PrEP Adherence

Standard of Care: For Stage 2, the SOC condition included all care and services provided 

to all patients in the context of standard clinical care where they received PrEP. At the 

local PrEP clinic where nearly all participants received their PrEP care, routine clinical 

services included visits with medical providers, bloodwork through the local laboratory 
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system, appointments made by reception staff, and financial assistance through institutional 

programs and administrative staff for individuals who qualified (i.e., uninsured with 

documentation of income). There was no patient or peer navigation, and PrEP clinical 

services represented those at a “typical” outpatient ambulatory care center. Individuals were 

referred for other services as needed (i.e., mental health or substance use treatment, or other 

services as indicated) by local providers.

“PrEPare for Work” Adherence Counseling Condition: Informed by Social Cognitive 

Theory (SCT) [44], participants who initiated PrEP and who were randomized to the 

experimental adherence counseling condition received daily SMS text messaging of 

personalized reminders to take PrEP as prescribed for up to three months. Messages were 

sent at pre-selected times each day and were personalized by the participants. Examples of 

messages included: “Don’t forget!” “You love your family!” “Your health comes 1st.” Text 

message reminders served not only as reminder to take PrEP as prescribed, but also as cues 

regarding behavioral skills gained as a result of in-person adherence counseling sessions.

In addition to the daily text messages, intervention participants attended three one-on-one 

adherence training and counseling intervention sessions (once per week for 3 weeks) with a 

Master’s level social worker. Each session lasted approximately 45–60 min. Session content 

was flexible, allowing the sessions to be tailored to each participant’s adherence support 

needs.

The first session included PrEP education and the rationale behind adherence to PrEP, and 

served as the basis for motivating the participant to taking PrEP consistently. It also included 

a discussion of the participant’s sexual behavior patterns, client relationships, social capital 

and social roles, particularly in the context of sex work. The session ended with introducing 

a list (“steps”) of potential barriers to PrEP adherence, and identifying which issue may 

present difficulties for the participant with regards to adherence. These barriers included, 

but are not limited to: transportation, cost of and obtaining medications, communicating 

with providers and handling provider stigma, storing and transporting medications, complex 

and unstable schedules, side effects, substance use and competing health demands, mental 

health, role of family, friends, partners and clients in PrEP use, and concerns regarding 

stigma and disclosure.

Sessions 2 and 3 both began with adherence check-ins, re-visiting of the “steps” and 

engaging in problem solving to address any barriers to adherence experienced in the past 

week. In addition, the counselor introduced common coping and destressing techniques, 

and helped participants to create and implement reminder strategies for PrEP, such as 

programming a reminder on a cell phone alarm or tying PrEP-taking with another daily 

activity (e.g., breakfast, tooth-brushing). Finally, the counselor discussed future PrEP 

adherence goals and helped the participant plan for continued PrEP use upon intervention 

completion.

Assessments—As previously described, assessments were done at Stage 1 baseline (pre-

randomization) and at 1- and 2- months post-randomization. For participants who initiated 

PrEP, a Stage 2 baseline was completed in lieu of the Stage 1 follow-up (immediately 
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following PrEP initiation), and prior to Stage 2 randomization. Two additional follow-up 

assessments were then conducted at 3- and 6-month post-randomization. The assessments 

were interviewer-administered, with the exception of sensitive questions (e.g., substance use, 

sexual behaviors), which were self-administered to reduce social desirability bias.

Sample Characteristics: During the baseline visit, participants’ age, race/ethnicity, sexual 

orientation, educational attainment and income were collected. Additionally, participants 

reported the number of years they had been engaged in sex work and recent sexual behaviors 

(i.e., number of clients, condomless anal sex). Participants also reported both alcohol and 

non-alcohol substance abuse or dependence [45].

Stage 1 Primary Outcomes: Linkage to PrEP care was assessed via medical record review 

and was defined as documented EMR attendance of at least one PrEP appointment. Receipt 

of a PrEP prescription was also assessed via medical record review and was defined 

as having been prescribed PrEP by a clinician. PrEP initiation was assessed by visual 

inspection of a PrEP pill bottle by study staff (only one formulation, and no generics, were 

available in the U.S. at the time of this study).

Stage 2 Primary Outcome: The primary outcome was prevention-effective adherence, 

and was based on pharmacologic monitoring in hair samples, which measured past-month 

tenofovir (TFV) drug levels at the 3- and 6-month follow-up visits. Approximately, 50–

100 strands of hair were cut to 1–2 mm length segments, and sent to the UCSF Hair 

Analytical Laboratory for analysis [46]. Evidence demonstrates that TFV concentration in 

hair of 0.023 ng/mg is protective (i.e., equivalent to 4 + doses per week), which we then 

defined as the threshold to adjudicate prevention-effective adherence [46, 47]. Because of 

missing hair samples (see Results), we conducted sensitivity analyses where we created 

a composite measure of PrEP adherence that imputed missing hair sample data with self-

reported adherence at each visit. Specifically, we asked participants to report the number of 

missed doses in the past 30 days. For those without a valid hair sample, 0 missed doses were 

coded as achieving prevention effective adherence and 1 or more missed doses was coded as 

sub-optimally adherent.

This cut-off was used because of tendency for participants to over-report their adherence due 

to social desirably bias,[48] and is thus a conservative estimate.

Sample Size

As a pilot study, the primary emphasis was on feasibility and acceptability of the 

intervention, as well as to examine preliminary efficacy to prepare for a full-scale trial, 

as such we did not assume that we would have statistical power. However, we did a priori 

estimate that there would be a 30-percentage point difference in PrEP initiation across the 

two Stage 1 conditions (e.g., if 20% of the comparison arm and 50% of the intervention arm 

initiated PrEP) and a 25-percentage point difference in prevention effective adherence across 

the two Stage 2 conditions (e.g., if 50% of the comparison arm and 75% of the intervention 

arm had prevention effective adherence). With these estimates we would need approximately 

22 participants per arm in Stage 2 to achieve 80% power with a two-sided, 0.05 alpha level.
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Statistical Analysis

Medians for continuous variables and frequencies for categorical variables were calculated 

to describe sample characteristics at baseline for the overall sample and stratified by study 

condition. Mann Whitney U test for continuous and chi-square tests for nominal variables 

were used to examine balance by study condition on key variables.

The primary analyses for Stage 1 compared the differences in the proportion of participants 

who attended an initial PrEP appointment, received a PrEP prescription and initiated PrEP 

within 2 months of Stage 1 randomization between the study arms. Frequencies and cross-

tabulations with chi-square tests were used to examine differences; risk ratios with 95% 

confidence intervals (CIs) were calculated.

For Stage 2, the primary analysis compared the proportion of participants that were 

optimally adherent to PrEP at the 3- and 6-month visits between the study arms. We used 

generalized estimating equations (GEEs) with robust standard error estimates, and specified 

a Poisson distribution with log link to estimate relative risks—which is more valid than odds 

ratios for outcomes that are not rare (e.g., > 10%) [49]. The GEEs allowed for appropriate 

modeling of covariance structures given the repeated nature of the data (e.g., 3- and 6-month 

follow-up). All analyses followed intent-to-treat principle. Significance was defined as p < 

0.05. All analyses were conducted in Stata/SE 17.0.

Results

A total of N = 110 individuals were enrolled and randomized (Fig. 1; Table 1). Among these, 

80.1% had a Stage 1 follow-up visit. Of the 35 participants who were randomized in Stage 2, 

27 completed 3-month follow-up and 27 completed 6-month follow-up (n = 29, 82.9% with 

at least one follow-up visit). Reasons for non-completion are described in Fig. 1. Of the 27 

who completed the respective assessment visits, an additional 4 and 11 had either missing 

(i.e., bald, remote visit) or invalid (i.e., insufficient sample provided) hair samples at 3- and 

6-month follow-up visits, respectively. Retention rates did not differ significantly by study 

condition (p > 0.05).

Sociodemographics and other behavioral characteristics of the sample are described in Table 

2. In brief, the median age of participants was 33 (IQR = 28–39) years. About half were 

white (55.5%). 44% of participants identified as bisexual, 19.1% as gay and 19.1% as 

straight. Most participants (59.1%) reported annual income of $6,000 or less. In the past 

month, participants reported having a median of 5 male playing clients (IQR = 2–10) and 

having condomless anal sex with male paying clients a median of 2 times (IQR = 0–75). 

Over two-thirds met criteria for non-alcohol substance abuse or dependence. At baseline, 

23.6% felt that they were extremely or very likely to acquire HIV, and 76% were extremely 

or very likely to initiate PrEP within the next month. These characteristics did not differ by 

the study conditions.

In Stage 1, of the 55 participants randomized to receive the PrEPare for Work strengths-

based case management intervention, 85.5% had at least one visit or phone conversation 

with the PrEP case manager. In Stage 2, among the 17 participants that were randomized 
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to the intervention condition, the average overall attendance at the adherence counseling 

sessions was 74.5%, and 82% attended at least one session. See Table 1 for details.

Stage 1, PrEP Initiation

Based on medical records, as shown in Table 3, participants randomized to PrEPare for 

Work strengths-based case management were approximately three times as likely as those 

in the SOC to attend an initial PrEP appointment (RR = 2.23, 95% CI = 1.30–3.82, p = 

0.0018), receive a PrEP prescription (RR = 2.50, 95% CI = 1.33–4.70, p = 0.0022), and 

initiate PrEP (RR = 2.95, 95% CI = 1.57–5.57, p = 0.0002). In sensitivity analysis, if all 

participants who were lost to follow-up or dropped out were assumed to have not initiated 

PrEP, the strengths-based case management intervention effect did not change meaningfully 

and remained significant (RR = 2.89, 95% CI = 1.49–5.59, p = 0.0005).

Stage 2, PrEP Adherence

All 35 participants who initiated PrEP in Stage 1 were re-randomized in Stage 2—and Stage 

1 intervention participants were balanced across Stage 2 conditions. As shown in Table 3, 

using the data from hair samples only, 39% had prevention-effective adherence at 3-month 

follow-up and 25% at 6-month follow-up. While not statistically significant, adherence in 

the intervention arm was higher than in the control arm at both 3-month follow-up (55.6% 

vs. 28.6%, respectively; p = 0.196) and 6-month follow-up (42.9% vs. 11.1%, respectively; 

p = 0.146). The pattern was similar when examining self-reported adherence in the past 30 

days: adherence in the intervention arm was higher than in the control arm at both 3-month 

follow-up (36.4% vs. 12.5%, respectively; p = 0.143) and 6-month follow-up (36.4% vs. 

25.0%, respectively; p = 0.525).

In a repeated-measures GEE model, individuals randomized to receive the PrEPare for Work 

Adherence Counseling intervention were nearly twice as likely to have prevention-effective 

adherence (via hair samples) compared to those in the SOC arm (RR = 1.7, 95% CI 0.64–

4.77, p = 0.278), though it did not reach statistical significance. In sensitivity analyses, 

where self-reported adherence (i.e., missing 0 vs. 1 + doses in past 30 days) was used to 

impute for missing hair sample data, the results were similar (RR = 2.0, 95% CI 0.84–4.67, 

p = 0.116).

Discussion

Our findings demonstrate the feasibility, acceptability and preliminary efficacy of an 

intervention to improve PrEP outcomes among male sex workers. Male sex workers, or men 

who have sex with other men in exchange for money or other resources, an understudied 

population with diverse sexual practices and patterns. Our prior work has demonstrated that 

broader use of PrEP among male sex workers would be beneficial at the individual level 

(i.e., protect male sex workers themselves) and population level (i.e., reduce population 

incidence via their sexual network partners) [30]. We have also shown that PrEP awareness, 

knowledge and use among male sex workers is extremely limited [42], but interest is high 

when they are informed about its existence [40]. However, qualitative research with male sex 

workers as well as prior experience in other populations acknowledges multiple, complex 
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barriers to PrEP initiation and ongoing adherence [7, 19, 40, 50]. As a result, we developed 

the PrEPare for Work intervention to optimize PrEP initiation and adherence among male 

sex workers which works to address structural, interpersonal and individual level challenges 

to PrEP use.

Retention rates for both assessments and intervention sessions in our study were acceptable 

and comparable to or higher than other studies with participants who have high rates 

of substance use, unstable housing and criminal justice involvement [51, 52]. That said, 

maintaining contact with participants over six months was challenging and there is room for 

improvement. We learned a number of lessons that can be applied to future studies. First, 

in this current study, the research team consisted of academic researchers, clinicians and 

community outreach workers. This collaborative relationship was essential to our success. 

Second, it was essential to obtain a broad array of contact information for participants, 

including organizations/centers that they frequent (e.g., shelters, treatment centers) and at 

which they would be willing to be contacted or approached for follow-up. Third, when 

requested we provided low-cost cellphones to enhance retention—future studies should 

consider budgeting for this for all participants. Relatedly, while participants found provision 

of hair samples for PrEP adherence testing acceptable—no participant refused to provide a 

sample—the proportion of useable samples was suboptimal (~ 60% at 6-month follow-up) 

for a number of reasons, including very short or no head hair and invalid samples due to 

collection errors. Although testing of PrEP through hair samples reduces bias given that 

pharmacologic metrics are objective (compared to self-report) and assesses a longer period 

(compared to dried blood spots, for example),[47] future studies should consider ancillary 

measures of adherence, including collecting dried blood spots or urine, when hair cannot be 

validly collected.

Overall, rates of PrEP initiation were high, with nearly 60% of the individuals randomized 

to receive the Strength-based Case Management-informed PrEPare for Work intervention 

who initiating PrEP within 2 months—a rate three-fold greater than in the SOC arm. If 

these results are reproduced in a future fully-powered efficacy trial and the intervention 

is subsequently scaled up, the PrEPare for Work intervention has the potential to make 

a meaningful impact on HIV incidence among male sex workers. Moreover, while more 

resource-intensive than SOC (which was quite limited), the intervention was implemented 

by nonclinicians with minimal experience in case management; therefore is likely scalable 

and sustainable even with limited resources and within the community (i.e., outside of 

clinical settings). Future studies should assess the cost-effectiveness of this intervention, 

potentially using mathematical modeling to assess the cost per HIV infections averted [53].

The unique two-stage study design that we employed allowed us to simultaneously but 

distinctly assess the efficacy of a counseling intervention on PrEP adherence as well. Among 

those who initiated PrEP in Stage 1, we found that participants randomized to the PrEPare 

for Work counseling intervention had 70% higher adherence over 6-months of follow-up 

compared to those in SOC—though the effect size did not reach statistical significance. 

Given that this was a pilot study with a small sample size in Stage 2, we were not powered 

to test the efficacy. Nevertheless, this effect size is at least comparable to the evidence-based 

and evidence-informed PrEP interventions currently included in the CDC’s Compendium of 
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Evidence-Based Interventions and Best Practices for HIV Prevention [54]—all of which are 

among MSM more generally. Given that this was a pilot study, future fully powered trials 

are needed to determine if these effect sizes are replicable. Future studies should consider 

ways to further enhance adherence in this population, such as increasing engagement with 

male sex workers over follow-up or bundling PrEP services with substance use treatment or 

housing services. Additionally, while re-randomization in Stage 2 resulted in a balance of 

participants from Stage 1 experimental condition, bias in Stage 2 may have remained given 

the small sample size. Finally, while the effect size was maintained, or even increased, over 

follow-up, we only followed participants for 6 months, and as a result, longer term PrEP 

persistence could not be evaluated. Future studies should aim to follow a cohort of male sex 

workers for longer to further assess patterns of PrEP usage and adherence over an extended 

period of time.

Despite the limitations, this is the first study, to our knowledge, to test and demonstrate 

feasibility and preliminary efficacy of a PrEP uptake and adherence intervention developed 

specifically to address the needs of male sex workers in the United States. This promising 

approach will be studied further in a larger trial, with objective adherence metrics used to 

provide a more robust metric of this outcome. Male sex workers are at exceptionally and 

disproportionately high risk for HIV infection, and transactional sex among men is common. 

While PrEP is highly effective and has been available for no or low cost for over a decade, 

PrEP uptake remains low among male sex workers. Ensuring male sex workers can access 

PrEP and then have the support to initiate and adhere to it will not only benefit male sex 

workers but also could reduce HIV incidence in the broader population of MSM. Given the 

need, the gap and the promise of this initial pilot RCT, further efficacy testing is warranted 

and should be prioritized.

Funding

This work was supported by the National Institute of Mental Health (R34MH110369; MPI: Mimiaga/Biello/Chan) 
and National Institute of Nursing Research (R01NR020227; MPI: Biello/ Mimiaga/Chan) of the National Institutes 
of Health, and was facilitated by the Providence/Boston Center for AIDS Research (P30AI042853). The content 
is solely the responsibility of the authors and does not necessarily represent the official views of the National 
Institutes of Health.

Data Availability

De-identified data may be made available upon request to the corresponding author.

References

1. Oldenburg CE, Perez-Brumer AG, Reisner SL, Mattie J, Barnighausen T, Mayer KH, et al. Global 
burden of HIV among men who engage in transactional sex: a systematic review and meta-analysis. 
PLoS ONE. 2014;9(7):e103549. [PubMed: 25068720] 

2. Chan PA, Montgomery MC, Rose J, Tributino A, Crowley C, Medina MM, et al. Statewide 
evaluation of New HIV Diagnoses in Rhode Island: implications for Prevention. Public Health Rep. 
2018;133(4):489–96. [PubMed: 29874149] 

3. Health MDoP. Massachusetts HIV/AIDS epidemiologic profile: executive summary. Jamaica Plain, 
MA: Massachusetts Department of Public Health. ; 2018. 2018.

4. Mimiaga MJ, Noonan E, Donnell D, Safren SA, Koenen KC, Gortmaker S et al. Childhood 
sexual abuse is highly associated with HIV risk-taking behavior and infection among MSM in the 

Biello et al. Page 11

AIDS Behav. Author manuscript; available in PMC 2023 December 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



EXPLORE Study. Journal of acquired immune deficiency syndromes (1999). 2009;51(3):340–8. 
[PubMed: 19367173] 

5. Rietmeijer CA, Wolitski RJ, Fishbein M, Corby NH, Cohn DL. Sex hustling, injection drug use, and 
non-gay identification by men who have sex with men. Associations with high-risk sexual behaviors 
and condom use. Sex Transm Dis. 1998;25(7):353–60. [PubMed: 9713915] 

6. Valente PK, Edeza A, Klasko-Foster L, Mimiaga MJ, Mayer KH, Safren SA, et al. Sexual 
orientation and social network size moderate associations between stigma and problematic 
alcohol use among male sex workers in the US Northeast: an observational study. Sex Health. 
2020;17(5):429–36. [PubMed: 33176902] 

7. Biello KB, Oldenburg CE, Mitty JA, Closson EF, Mayer KH, Safren SA, et al. The “Safe Sex” 
conundrum: anticipated stigma from sexual partners as a barrier to PrEP Use among Substance 
using MSM engaging in transactional sex. AIDS Behav. 2017;21(1):300–6. [PubMed: 27351194] 

8. Biello KB, Colby D, Closson E, Mimiaga MJ. The syndemic condition of psychosocial 
problems and HIV risk among male sex workers in Ho Chi Minh City, Vietnam. AIDS Behav. 
2014;18(7):1264–71. [PubMed: 24081899] 

9. Mimiaga MJ, Hughto JMW, Klasko-Foster L, Jin H, Mayer KH, Safren SA, et al. Substance use, 
Mental Health problems, and physical and sexual violence additively increase HIV risk between 
male sex workers and their male clients in northeastern United States. J Acquir Immune Defic 
Syndr. 2021;86(3):305–12. [PubMed: 33148992] 

10. Biello KB, Goedel WC, Edeza A, Safren SA, Mayer KH, Marshall BDL, et al. Network-Level 
correlates of sexual risk among male sex workers in the United States: a dyadic analysis. J Acquir 
Immune Defic Syndr. 2020;83(2):111–8. [PubMed: 31929400] 

11. Landers S, Closson EF, Oldenburg CE, Holcomb R, Spurlock S, Mimiaga MJ. HIV prevention 
needs among street-based male sex workers in Providence, Rhode Island. Am J Public Health. 
2014;104(11):e100–e2.

12. Valente PK, Mimiaga MJ, Mayer KH, Safren SA, Biello KB. Social Capital Moderates the 
relationship between stigma and sexual risk among male sex workers in the US Northeast. AIDS 
Behav. 2020;24(1):29–38. [PubMed: 31587116] 

13. Stevens R, Icard L, Jemmott JB, O’Leary A, Rutledge S, Hsu J, et al. Risky Trade: Individual and 
Neighborhood-Level Socio-Demographics Associated with transactional sex among urban african 
american MSM. J Urban Health. 2017;94(5):676–82. [PubMed: 28766241] 

14. Bond KT, Yoon IS, Houang ST, Downing MJ Jr, Grov C, Hirshfield S. Transactional sex, 
Substance Use, and sexual risk: comparing Pay Direction for an internet-based U.S. Sample of 
Men who have sex with men. Sex Res Social Policy. 2019;16(3):255–67. [PubMed: 31814855] 

15. Williams ML, Bowen AM, Timpson SC, Ross MW, Atkinson JS. HIV Prevention and Street–
Based Male Sex Workers: an evaluation of brief interventions. AIDS Educ Prev. 2006;18(3):204–
15. [PubMed: 16774463] 

16. Minichiello V, Scott J, Callander D. New pleasures and old dangers: reinventing male sex work. J 
Sex Res. 2013;50(3–4):263–75. [PubMed: 23480072] 

17. Baral SD, Friedman MR, Geibel S, Rebe K, Bozhinov B, Diouf D et al. Male sex workers: 
practices, contexts, and vulnerabilities for HIV acquisition and transmission. Lancet. 2014.

18. Beyrer C, Crago A-L, Bekker L-G, Butler J, Shannon K, Kerrigan D, et al. An action agenda for 
HIV and sex workers. The Lancet. 2015;385(9964):287–301.

19. Underhill K, Morrow KM, Colleran C, Holcomb R, Calabrese SK, Operario D, et al. A qualitative 
study of medical mistrust, perceived discrimination, and risk behavior disclosure to clinicians by 
US male sex workers and other men who have sex with men: implications for biomedical HIV 
prevention. J Urb Health. 2015;92(4):667–86.

20. Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, et al. Antiretroviral 
prophylaxis for HIV prevention in heterosexual men and women. N Engl J Med. 2012;367(5):399–
410. [PubMed: 22784037] 

21. Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, et al. Preexposure 
chemoprophylaxis for HIV prevention in men who have sex with men. N Engl J Med. 
2010;363(27):2587–99. [PubMed: 21091279] 

Biello et al. Page 12

AIDS Behav. Author manuscript; available in PMC 2023 December 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



22. Choopanya K, Martin M, Suntharasamai P, Sangkum U, Mock PA, Leethochawalit M, et al. 
Antiretroviral prophylaxis for HIV infection in injecting drug users in Bangkok, Thailand (the 
Bangkok Tenofovir Study): a randomised, double-blind, placebo-controlled phase 3 trial. Lancet. 
2013;381(9883):2083–90. [PubMed: 23769234] 

23. Mimiaga MJ, Reisner SL, Tinsley JP, Mayer KH, Safren SA. Street workers and internet escorts: 
contextual and psychosocial factors surrounding HIV risk behavior among men who engage in sex 
work with other men. J Urb Health. 2009;86(1):54–66.

24. Anderson PL, Glidden DV, Liu A, Buchbinder S, Lama JR, Guanira JV, et al. Emtricitabine-
tenofovir concentrations and pre-exposure prophylaxis efficacy in men who have sex with men. 
Sci Transl Med. 2012;4(151):151ra25.

25. Donnell D, Baeten JM, Bumpus NN, Brantley J, Bangsberg DR, Haberer JE et al. HIV protective 
efficacy and correlates of tenofovir blood concentrations in a clinical trial of PrEP for HIV 
prevention. Journal of acquired immune deficiency syndromes (1999). 2014;66(3):340. [PubMed: 
24784763] 

26. Thigpen MC, Kebaabetswe PM, Paxton LA, Smith DK, Rose CE, Segolodi TM, et al. 
Antiretroviral preexposure prophylaxis for heterosexual HIV transmission in Botswana. N Engl 
J Med. 2012;367(5):423–34. [PubMed: 22784038] 

27. Van Damme L, Corneli A, Ahmed K, Agot K, Lombaard J, Kapiga S, et al. Preexposure 
prophylaxis for HIV infection among african women. N Engl J Med. 2012;367(5):411–22. 
[PubMed: 22784040] 

28. Mayer KH, Molina JM, Thompson MA, Anderson PL, Mounzer KC, De Wet JJ, et al. 
Emtricitabine and tenofovir alafenamide vs emtricitabine and tenofovir disoproxil fumarate for 
HIV preexposure prophylaxis (DISCOVER): primary results from a randomised, double-blind, 
multicentre, active-controlled, phase 3, non-inferiority trial. Lancet. 2020;396(10246):239–54. 
[PubMed: 32711800] 

29. Grant RM, Anderson PL, McMahan V, Liu A, Amico KR, Mehrotra M, et al. Uptake of pre-
exposure prophylaxis, sexual practices, and HIV incidence in men and transgender women who 
have sex with men: a cohort study. Lancet Infect Dis. 2014;14(9):820–9. [PubMed: 25065857] 

30. Goedel WC, Mimiaga MJ, King MRF, Safren SA, Mayer KH, Chan PA, et al. Potential 
impact of targeted HIV Pre-Exposure Prophylaxis Uptake among Male Sex Workers. Sci Rep. 
2020;10(1):5650. [PubMed: 32221469] 

31. Krakower DS, Mimiaga MJ, Rosenberger JG, Novak DS, Mitty JA, White JM, et al. Limited 
awareness and low immediate uptake of pre-exposure prophylaxis among men who have sex with 
men using an internet social networking site. PLoS ONE. 2012;7(3):e33119. [PubMed: 22470438] 

32. Kanny D, Jeffries IVWL, Chapin-Bardales J, Denning P, Cha S, Finlayson T, et al. Racial/ethnic 
disparities in HIV preexposure prophylaxis among men who have sex with men—23 urban areas, 
2017. Morb Mortal Wkly Rep. 2019;68(37):801.

33. Rolle C-P, Rosenberg ES, Siegler AJ, Sanchez TH, Luisi N, Weiss K et al. Challenges in 
Translating PrEP Interest Into Uptake in an Observational Study of Young Black MSM. Journal of 
acquired immune deficiency syndromes (1999). 2017;76(3):250–8. [PubMed: 28708811] 

34. Earlywine JJ, Biello K, Bazzi AR, editors., editors. High prevalence of PrEP indication in people 
who inject drugs in Boston, MA, 2018. Conference on Retroviruses and Opportunistic Infections; 
2020; Boston, Massachusetts.

35. Rucinski KB, Mensah NP, Sepkowitz KA, Cutler BH, Sweeney MM, Myers JE. Knowledge and 
use of pre-exposure prophylaxis among an online sample of young men who have sex with men in 
New York City. AIDS Behav. 2013;17(6):2180–4. [PubMed: 23479003] 

36. Brinkley-Rubinstein L, Peterson M, Arnold T, Nunn AS, Beckwith CG, Castonguay B, et al. 
Knowledge, interest, and anticipated barriers of pre-exposure prophylaxis uptake and adherence 
among gay, bisexual, and men who have sex with men who are incarcerated. PLoS ONE. 
2018;13(12):e0205593. [PubMed: 30532275] 

37. Underhill K, Guthrie KM, Colleran C, Calabrese SK, Operario D, Mayer KH. Temporal 
fluctuations in behavior, perceived HIV risk, and willingness to use pre-exposure prophylaxis 
(PrEP). Arch Sex Behav. 2018;47(7):2109–21. [PubMed: 29327091] 

Biello et al. Page 13

AIDS Behav. Author manuscript; available in PMC 2023 December 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



38. Haberer JE, Baeten JM, Campbell J, Wangisi J, Katabira E, Ronald A, et al. Adherence 
to antiretroviral prophylaxis for HIV prevention: a substudy cohort within a clinical trial of 
serodiscordant couples in East Africa. PLoS Med. 2013;10(9):e1001511. [PubMed: 24058300] 

39. Tangmunkongvorakul A, Chariyalertsak S, Amico KR, Saokhieo P, Wannalak V, Sangangamsakun 
T, et al. Facilitators and barriers to medication adherence in an HIV prevention study among men 
who have sex with men in the iPrEx study in Chiang Mai, Thailand. AIDS Care. 2013;25(8):961–
7. [PubMed: 23252473] 

40. Valente PK, Mimiaga MJ, Chan PA, Biello KB. Health Service-and provider-level factors 
influencing Engagement in HIV Pre-Exposure Prophylaxis Care among Male Sex Workers. AIDS 
Patient Care STDS. 2021;35(8):279–87. [PubMed: 34375139] 

41. Rogers BG, Paradis-Burnett A, Nagel K, Yolken A, Strong SH, Arnold T, et al. Sex workers and 
syndemics: a Population Vulnerable to HIV and COVID-19. Arch Sex Behav. 2021;50(5):2007–
16. [PubMed: 33759058] 

42. Sosnowy C, Tao J, Nunez H, Montgomery MC, Ndoye CD, Biello K, et al. Awareness and use 
of HIV pre-exposure prophylaxis among people who engage in sex work presenting to a sexually 
transmitted infection clinic. Int J STD AIDS. 2020;31(11):1055–62. [PubMed: 32753003] 

43. Okochi H, Louie A, Phung N, Zhang K, Tallerico RM, Kuncze K, et al. Tenofovir and 
emtricitabine concentrations in hair are comparable between individuals on tenofovir disoproxil 
fumarate versus tenofovir alafenamide-based ART. Drug Test Anal. 2021;13(7):1354–70. 
[PubMed: 33742745] 

44. Bandura A Social cognitive theory: an agentic perspective. Annu Rev Psychol. 2001;52:1–26. 
[PubMed: 11148297] 

45. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al. The mini-
international neuropsychiatric interview (MINI): the development and validation of a structured 
diagnostic psychiatric interview for DSM-IV and ICD-10. J Clin Psychiatry. 1998;59(20):22–33.

46. Liu AY, Yang Q, Huang Y, Bacchetti P, Anderson PL, Jin C, et al. Strong relationship between 
oral dose and tenofovir hair levels in a randomized trial: hair as a potential adherence measure for 
preexposure prophylaxis (PrEP). PLoS ONE. 2014;9(1):e83736. [PubMed: 24421901] 

47. Gandhi M, Team ftiS, Glidden DV, Team ftiS, Liu A, Team, ftiS, et al. Strong correlation between 
concentrations of Tenofovir (TFV) Emtricitabine (FTC) in hair and TFV diphosphate and FTC 
Triphosphate in dried blood spots in the iPrEx Open label extension: implications for pre-exposure 
Prophylaxis Adherence Monitoring. J Infect Dis. 2015;212(9):1402–6. [PubMed: 25895984] 

48. Amico KR, Mehrotra M, Avelino-Silva VI, McMahan V, Veloso VG, Anderson P, et al. Self-
reported recent PrEP dosing and drug detection in an open label PrEP study. AIDS Behav. 
2016;20(7):1535–40. [PubMed: 26992393] 

49. Greenland S Model-based estimation of relative risks and other epidemiologic measures in studies 
of common outcomes and in case-control studies. Am J Epidemiol. 2004;160(4):301–5. [PubMed: 
15286014] 

50. Edeza A, Karina Santamaria E, Valente PK, Gomez A, Ogunbajo A, Biello K. Experienced 
barriers to adherence to pre-exposure prophylaxis for HIV prevention among MSM: a systematic 
review and meta-ethnography of qualitative studies. AIDS Care. 2021;33(6):697–705. [PubMed: 
32530302] 

51. Roth AM, Tran NK, Felsher M, Gadegbeku AB, Piecara B, Fox R, et al. Integrating HIV 
Preexposure Prophylaxis with Community-Based syringe services for women who inject drugs: 
results from the project SHE demonstration study. J Acquir Immune Defic Syndr. 2021;86(3):e61–
e70. [PubMed: 33148998] 

52. Blackstock OJ, Platt J, Golub SA, Anakaraonye AR, Norton BL, Walters SM, et al. A pilot study to 
evaluate a novel pre-exposure prophylaxis peer Outreach and Navigation intervention for women 
at high risk for HIV infection. AIDS Behav. 2021;25(5):1411–22. [PubMed: 32748159] 

53. Kazemian P, Ding DD, Scott JA, Feser MK, Biello K, Thomas BE et al. The cost-effectiveness 
of a resilience-based psychosocial intervention for HIV prevention among MSM in India.AIDS. 
2022;36(9).

Biello et al. Page 14

AIDS Behav. Author manuscript; available in PMC 2023 December 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



54. Centers for Disease Control and Prevention (CDC). Compendium of Evidence-Based Interventions 
and Best Practices for HIV Prevention 2022 [Available from: https://www.cdc.gov/hiv/research/
interventionresearch/compendium/index.html.

Biello et al. Page 15

AIDS Behav. Author manuscript; available in PMC 2023 December 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/hiv/research/interventionresearch/compendium/index.html
https://www.cdc.gov/hiv/research/interventionresearch/compendium/index.html


Fig. 1. 
CONSORT diagram for a pilot RCT of the PrEPare for Work intervention
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