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Abstract

Background: HIV pre-exposure prophylaxis (PrEP) remains particularly underused among 

homeless-experienced people who use drugs (PWUD).

Setting: Boston Health Care for the Homeless Program, a Federally Qualified Health Center 

serving homeless-experienced individuals in Boston, Massachusetts.

Methods: To identify determinants of PrEP prescription initiation and continuation, we 

analyzed electronic medical records and pharmacy data between April 2018 and March 2022. 

Participants were HIV-negative and reported sexual, drug, or community-related HIV exposures. 

Adjusted multinomial logistic regression explored associations between sociodemographics, social 

vulnerabilities, behavioral factors (eg, injection drug use), and mental health and substance use 

disorder diagnoses with filling of 1 and more than 1 PrEP prescription.
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Results: Among 509 participants, mean age was 38 years, 28% were women, 19% were Black, 

and 24% were Hispanic/Latino. At program enrollment, most were experiencing homelessness 

(92%), injecting drugs (78%), and living with a mental health disorder (71%). In multivariable-

adjusted models, injection drug use was positively associated with filling 1 and more than 1 

PrEP prescription (adjusted odds ratio [AOR]: 2.88, 95% confidence interval [CI]: 1.33 to 6.26; 

and AOR: 3.60, 95% CI: 2.02 to 6.42, respectively). Participants with opioid use disorder and 

generalized anxiety disorder were more likely to fill 1 and more than 1 prescription, whereas those 

with bipolar disorder were less likely to fill 1 prescription. No sociodemographic characteristics, 

sexual behaviors, or other mental health or substance use disorders were associated with study 

outcomes.

Conclusions: A low-threshold, harm reduction-oriented PrEP program supported prescription 

initiation and continuation for homeless-experienced PWUD. Implementation research is needed 

to facilitate scale-up of this approach.
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HIV prevention; people who use drugs; injection drug use; homelessness

INTRODUCTION

People who use drugs (PWUD), especially those who inject drugs, are a priority community 

for HIV prevention efforts.1,2 PWUD face HIV acquisition risk from injection and sexual 

exposures in the context of substance use disorders (SUD).2-4 Oral antiretroviral HIV 

pre-exposure prophylaxis (PrEP) can prevent up to 74% and 99% of HIV transmissions 

among persons at risk from injection and sexual exposures, respectively,5,6 and is a 

key strategy highlighted in the United States Ending the HIV Epidemic Initiative.1 

However, widespread implementation of PrEP for PWUD remains limited,7-9 especially 

for those using unregulated substances such as fentanyl and methamphetamine, who face a 

disproportionate burden of homelessness and additional, intersecting structural barriers.10,11

Specific challenges to oral PrEP access and use for PWUD currently experiencing or 

who have experienced homelessness (hereafter “homeless-experienced PWUD”) include 

comorbid mental health and substance use disorders, intersectional stigma within health 

care settings, and lost or stolen prescriptions because of housing insecurity.12-14 In addition, 

some prescribers are hesitant to prescribe oral PrEP to PWUD, particularly those with 

current or past experiences of homelessness. This is often because of the belief that these 

individuals are not “ideal” candidates for PrEP because they may struggle to adhere to daily 

oral medications, attend scheduled appointments, or otherwise be retained in care.15 These 

concerns may be reinforced by the omission of PWUD from clinical trials and specific 

prescribing guidelines, particularly in the context of recently approved long-acting injectable 

PrEP modalities.16 Yet, emerging research from real-world programs has suggested that 

appropriate supports can help PWUD adhere to daily medications (eg, for HIV and hepatitis 

C virus treatment),14,17,18 especially in community-based settings.19

The “motivational PrEP cascade” conceptualizes behavior change along a continuum of 

PrEP care that helps identify actionable intervention targets across 5 stages: (1) PrEP 
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precontemplation; (2) PrEP contemplation; (3) PrEParation; (4) PrEP action and initiation; 

and (5) PrEP maintenance.20 Although PrEP awareness remains low among PWUD 

compared with other priority communities for HIV prevention (eg, men who have sex 

with men),21,22 there are even greater gaps between PrEP awareness and initiation in this 

community. Advancing PrEP implementation and delivery strategies to address the multiple 

intersecting barriers to PrEP for homeless-experienced PWUD could increase the proportion 

of this community that moves through the PrEP case cascade,14 yet these strategies remain 

scarce and understudied.

Indeed, early studies of a low-threshold, harm reduction-oriented oral PrEP program 

implemented by Boston Health Care for the Homeless Program (BHCHP) revealed 

that, in less than 2 years of operation, the organization doubled the number of PrEP 

prescriptions written to homeless-experienced PWUD and achieved a 44% cumulative 

probability of retaining PrEP patients in care for 6 months, a retention level similar 

to those observed in other communities lacking the extensive, intersecting structural 

barriers experienced by BHCHP’s patient population.23 This harm reduction-oriented oral 

PrEP program combined several innovative components, including intensive yet flexible 

navigation services, phone- and street-based outreach (with phlebotomy and medication 

provision), appointment accompaniment, and flexible prescription lengths (ranging from 1 

to 30 days), which were found to be highly acceptable and feasible among patients and 

providers.24 However, this early evaluation research did not investigate potential subgroup 

differences in PrEP initiation or maintenance, leaving knowledge gaps regarding specific 

social, behavioral, and health vulnerabilities that may present significant challenges to 

PrEP prescription initiation and maintenance. Furthermore, previous research has been 

conducted over relatively brief periods and has overemphasized the earliest stages of the 

motivational PrEP cascade (eg, precontemplation and contemplation).25,26 To better inform 

future scale-up of this innovative approach, including adaptations that may help support the 

most vulnerable individuals who could benefit from PrEP, this analysis extends previous 

research by examining the determinants of PrEP initiation and maintenance over a longer 

period (approximately 4 years). We hypothesized that specific sociodemographics (eg, Black 

race), social vulnerabilities (eg, unsheltered homelessness), behaviors (eg, injection drug 

use), and mental health and substance use disorder diagnoses (eg, depressive disorder, OUD) 

would negatively affect individuals’ PrEP prescription initiation and maintenance.

MATERIALS AND METHODS

Study Design and Participants

This retrospective study from BHCHP’s PrEP program includes all HIV-negative individuals 

who were referred to receive oral PrEP from April 2018 to March 2022 and who had 

a minimum follow-up period of 60 days to allow time to receive more than 1 PrEP 

prescription. BHCHP is a Federally Qualified Health Center (FQHC) in Boston, MA, 

that serves >10,000 homeless-experienced individuals annually. Through over 30 clinical 

sites (eg, clinics, shelters, vans, motels, drop-in centers), BHCHP provides a range of 

services tailored to the needs of homeless-experienced individuals. Eligible participants for 

BHCHP’s PrEP program included HIV-negative individuals reporting sexual or drug use 
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behaviors that are associated with increased risk for HIV transmission (eg, transactional 

sex, condomless sex, receptive sharing of syringes, or other drug injection preparation 

equipment). Current homelessness, substance use, or primary care utilization were not 

prerequisites for receiving PrEP care, and any person seeking PrEP could be seen at 

BHCHP. All eligible individuals were referred to the PrEP program by BHCHP’s HIV 

counselors, clinicians, or personnel from partner organizations, including local syringe 

services programs and shelters. The Brown University Institutional Review Board (IRB) 

reviewed and approved this protocol for analyzing de-identified data, as described below.

Data Collection & Measures

Data Collection—We extracted data from BHCHP’s PrEP program notes, electronic 

medical records (EMRs), and pharmacy records. BHCHP’s PrEP program staff maintained 

an internal tracking system to document PrEP clinical indicators, intakes, follow-up 

appointments, laboratory tests, and other points of contact with participants. These data 

provided program staff with real-time information on the number of participants on PrEP 

and their specific needs for follow-up. In addition, EMR and pharmacy data were extracted 

to provide information on race/ethnicity, housing status, substance use and mental health 

disorder diagnoses, and PrEP prescription dispensing dates. All data were merged at the 

participant level and de-identified.

Outcomes of Interest—The number of times a participant picked up (ie, “filled”) an 

oral PrEP prescription from the BHCHP pharmacy was categorized into a nominal, 3-level 

variable indicating whether a participant filled a PrEP prescription zero times (ie, prescribed 

but never picked up), exactly once (ie, initial prescription only), or more than once (ie, 

multiple prescriptions) after their enrollment into the BHCHP PrEP program. We, therefore, 

operationalized filling a prescription exactly once as “initiation” and filling a prescription 

more than once as “maintenance.”

Primary Exposures of Interest—Exposures of interest included sociodemographics, 
social vulnerabilities, behaviors, and mental health and substance use disorder diagnoses 
that we hypothesized could affect individuals’ PrEP prescription initiation and maintenance. 

Behaviors were pulled from the internal tracking system, and all other primary exposures of 

interest were pulled from the EMR.

Sociodemographics included race (categorized as White, Black, or Other/Multiple/

Unknown, which included Asian, Pacific Islander, multiple, or unknown race); Hispanic/

Latino ethnicity (dichotomous); gender (categorized as cisgender woman, cisgender man, 

transgender/nonbinary); and sexual orientation (classified as straight, gay/lesbian, bisexual/

other, or unknown).

Social vulnerabilities included housing status (classified from BHCHP’s standard list of 

options as a 3-level variable indicating those not currently experiencing homelessness 

[housed with or without supportive services], currently experiencing sheltered homelessness 

[“doubled up” or in a shelter, motel, transitional housing, or residential treatment program], 

or currently experiencing unsheltered homelessness [ie, living on the street]) and whether 

they had a primary care provider (including providers external to BHCHP if such 
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information was available, and dichotomized) at the time of PrEP program referral. Of 

note, is that all participants receiving services from BHCHP have previous experiences with 

homelessness and are thus considered “homeless experienced.”

Behaviors included past-month injection drug use and sexual behaviors associated with 

HIV transmission (eg, transactional sex, multiple sex partners, condomless sex), which were 

self-reported by participants at the time of PrEP program referral.

Mental health disorder diagnoses included generalized anxiety disorder, depressive disorder, 

bipolar disorder, schizophrenia, and post-traumatic stress disorder (PTSD), which were 

obtained from the EMR (ie, active diagnosis on the problem list, ICD-10 codes) at 

the time of PrEP program referral (see Table 1, Supplemental Digital Content, http://

links.lww.com/QAI/C392). We also created a variable for “any mental health diagnosis” 

that combined these diagnoses.

Substance use disorder (SUD) diagnoses, also obtained from the EMR (see Table 

1, Supplemental Digital Content, http://links.lww.com/QAI/C392), included alcohol use 

disorder, opioid use disorder (OUD), and stimulant use disorder (which included cocaine 

and/or methamphetamine use disorders). We also created a dichotomous variable for use 

in separate analyses called “any SUD” that combined these diagnoses. Last, we included 

whether participants with OUD received medications for opioid use disorder (MOUD; ie, 

buprenorphine or naltrexone) from BHCHP.

Other Covariates—Other covariates included age (in years, continuous); preferred 

language (English, Spanish, Other); insurance status (commercial, public [Medicaid, 

Medicare, Health Safety Net], or no coverage information); and time period. Insurance 

status was included as a covariate and not as a social vulnerability because of a lack of 

variation in levels of this variable in our sample.

Time period was created by dividing the data chronologically into 16 mutually exclusive 

and consecutive 3-month periods (“quarters”) starting from April 2018 and ending in March 

2022. A detailed list of each time period is outlined in Table 2, Supplemental Digital 

Content, http://links.lww.com/QAI/C392.

Statistical Analysis

We first calculated descriptive statistics to characterize subgroups of participants by 

PrEP prescription outcome categories (ie, none, 1, or more than 1 prescription filled 

since program enrollment). Next, we used multivariable multinomial logistic regression to 

estimate adjusted odds ratios (AORs) and 95% confidence intervals (CIs) to examine the 

effects of our primary exposures of interest on our PrEP prescription outcome, with no 

PrEP prescriptions filled (ie, prescribed but never picked up) as the reference category. For 

all regression analyses, we adjusted for time period and used separate adjusted models 

accounting for relevant covariates to examine the effects of each exposure of interest 

on our outcome based on existing literature and hypothesized causal mechanisms. To 

identify the appropriate variables to include in each adjusted model to account for potential 

confounding, we created directed acyclic graphs (DAGs) to depict known or plausible causal 
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interrelationships among each exposure of interest, each outcome of interest, and relevant 

covariates (see Table 1 footnotes).27 Thus, variables in our multivariable models were based 

on our hypotheses about the known or plausible causal interrelationships depicted in our 

DAGs rather than associations observed in unadjusted analyses. To interpret each exposure–

outcome relationship, we focused on the effect estimate’s magnitude and the range of values 

within its confidence interval.28,29 We created all DAGs in DAGitty. net and used R version 

4.2.2. for statistical analyses.

Given that PrEP prescriptions could range from 1 to 30 days in length, we also conducted 

a separate sensitivity analysis to determine if participants with shorter PrEP prescriptions 

(≤7 days) were more or less likely to continue PrEP than participants with longer PrEP 

prescriptions (>7 days), which revealed no differences between the groups.

RESULTS

Among 509 HIV-negative participants referred to BHCHP’s PrEP program between April 

2018 and March 2022, the mean age was 38.1 years (SD: 8.77), and a minority identified 

as cisgender women (28%), Black (19%), Hispanic/ Latino (24%), and gay/lesbian (4%); 

7.9% spoke Spanish (Table 2). Most (92%) were currently experiencing homelessness 

at the time of program referral, with 51% being sheltered and 41% being unsheltered. 

Most had public insurance (98%) and about half had a primary care provider (51%). 

Most reported past-month injection drug use (78%) and 40% reported past-month sexual 

behaviors associated with HIV transmission. The majority had at least 1 mental health 

disorder diagnosis (71%), including generalized anxiety disorder (42%), depressive disorder 

(40%), PTSD (22%), bipolar disorder (14%), and schizophrenia (3%). Most also had at 

least 1 SUD (77%), including OUD (69%), stimulant use disorder (31%), and alcohol use 

disorder (18%). However, although the most common SUD diagnosis was OUD (69%), only 

17% of participants with OUD were receiving MOUD (ie, buprenorphine or naltrexone) 

from BHCHP at the time of PrEP program referral. Overall, 146 (29%) filled zero PrEP 

prescriptions, 84 (17%) filled 1 PrEP prescription, and 279 (55%) filled more than 1 PrEP 

prescription.

After covariate adjustment, compared with those who had not recently injected drugs, 

participants reporting past-month injection drug use had 2.88 times higher odds of picking 

up 1 PrEP prescription (vs. none; 95% CI: 1.33 to 6.26; Table 1). Participants with 

generalized anxiety disorder (AOR = 1.96; 95% CI: 1.08 to 3.54), OUD (AOR = 1.94; 

95% CI: 0.96 to 3.94), and any SUD (AOR = 3.09; 95% CI: 1.40 to 6.80) also had higher 

odds of filling 1 PrEP prescription (vs. none). Participants with bipolar disorder, however, 

had lower odds of filling 1 PrEP prescription (vs. none; AOR = 0.27, 95% CI: 0.10 to 

0.76). Also in separate multivariable models, participants reporting past-month injection 

drug use (AOR = 3.60; 95% CI: 2.02 to 6.42), generalized anxiety disorder (AOR = 1.84; 

95% CI: 1.17 to 2.89), OUD (AOR = 1.83; 95% CI: 1.09 to 3.09), and any SUD (AOR 

= 1.96; 95% CI: 1.13 to 3.41) were more likely to fill multiple PrEP prescriptions (vs. 

none). Sociodemographics, sexual behaviors, and other mental health and SUDs were not 

associated with study outcomes.
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DISCUSSION

In this multiyear evaluation of an innovative, low-threshold PrEP program, we found that 

over half of homeless-experienced PWUD facing a high burden of social, behavioral, and 

health vulnerabilities were able to fill multiple PrEP prescriptions. When investigating 

subgroup differences according to specific sources of vulnerability (and likely elevated 

levels of PrEP need), we found that participants who recently injected drugs, had generalized 

anxiety disorder, and had various substance use disorders (especially OUD) were more 

likely to pick up an initial and at least 1 subsequent PrEP prescription. The success of the 

program in supporting PrEP use among homeless-experienced PWUD with elevated sources 

of vulnerability likely relied, in part, on the low-threshold, collaborative, flexible nature 

of this program,24 underscoring the importance of tailoring PrEP services for homeless-

experienced PWUD. Despite this program’s unique strengths and context, our findings may 

carry implications for bringing this innovative approach to scale.

Overall, more than half of BHCHP’s PrEP program participants filled multiple PrEP 

prescriptions, which is high, even compared with other more stably housed communities.30 

We attribute the increased rate of PrEP prescription maintenance, in part, to BHCHP’s low-

threshold, harm reductionbased model that does not penalize missed appointments or active 

substance use, tailors supports to meet the needs of individual participants and provides 

intensive phone- and street-based outreach, outreach-based phlebotomy, and accompaniment 

to appointments. In addition, in response to pervasive homeless encampment sweeps 

nationally and in Boston,31,32 the BHCHP pharmacy provided flexible PrEP prescriptions 

(such as 7-day pill bottles) that participants could more easily replace if their medication 

was lost or stolen and offered a weeklong window to provide confirmatory HIV test 

results to sustain participants in follow-up PrEP care. This prescription flexibility, combined 

with other medication maintenance plans discussed at intake that included safe medication 

storage and directly observed therapy (DOT), likely facilitated participants’ ability to 

continually receive PrEP despite traditional maintenance challenges such as losing their 

medication.

Importantly, we found that participants who recently injected drugs were more than twice 

as likely to receive initial and multiple PrEP prescriptions compared with those who 

had not injected drugs. This may relate to the expertise of BHCHP’s staff that centers 

people who inject drugs as their priority population for PrEP, the co-location of addiction 

treatment services, and the rapid-start approach to PrEP delivery. First, BHCHP had a 

dedicated PrEP navigation team that supported PrEP outreach efforts directly tailored to 

homeless-experienced PWUD and offered outreach-based phlebotomy and care coordination 

with clinic-based teams. In addition, street-based Harm Reduction nurses offered mobile 

safe medication storage and DOT in which they hand-delivered PrEP 7 days per week 

in high-density areas of homelessness and injection drug use. Second, compared with a 

traditional service delivery model where separate providers in siloed settings prescribe 

PrEP and MOUD,33 BHCHP has a co-located office-based addiction treatment (OBAT) 

program offering MOUD that was used to support, engage, and retain participants with 

OUD, many of whom are indicated for PrEP.34 Although receiving MOUD from BHCHP 

was not independently associated with PrEP initiation or maintenance in our analysis, it is 
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possible that participants were receiving MOUD from other sources (predominantly offsite 

methadone programs), which may have biased our results. However, it is still likely that the 

expertise of BHCHP staff and co-located PrEP and OBAT services supported participants 

who inject drugs and those living with SUDs (particularly OUD), who we also observed to 

be nearly twice as likely to continue PrEP than others, regardless of MOUD receipt. Third, 

BHCHP provides same-day access to both PrEP and MOUD. The process of receiving 

these prescriptions in more traditional settings is complicated and may take weeks, which 

contributes to medication discontinuation for homeless-experienced PWUD.35 Same-day 

access to these co-located services can streamline processes and circumvent the need for 

PrEP-specific appointments that may be of lower priority to homeless experienced PWUD 

with OUD,22,36 resulting in the higher initiation and maintenance of PrEP seen with this 

group. Finally, previous research has suggested that local health and harm reduction efforts 

by BHCHP and other partner organizations may have increased community awareness of 

recent HIV outbreaks, leading to an increased perceived need for PrEP among participants 

who inject drugs.24,37

Despite the success of the BHCHP PrEP program, especially for specific subgroups of 

homeless-experienced PWUD, we found that participants diagnosed with bipolar disorder 

were less likely to initiate PrEP. In 2021, BHCHP started street-based behavioral health 

services centered on unsheltered PWUD and collaborated with the PrEP navigation team. 

However, further efforts may be needed to integrate onsite PrEP services with behavioral 

and mental health care, particularly those for more serious mental illnesses such as bipolar 

and schizophrenia.38 Although it is not well understood why those with generalized anxiety 

disorder were more likely to persist in PrEP care than those with other mental health 

diagnoses, co-location of mental health services for participants with these challenges, in 

combination with co-located MOUD, may further facilitate PrEP initiation and maintenance 

in this community.

There are several limitations to this study. First, we used EMR data, which may be prone 

to missing information and inconsistencies over time that could have affected the accuracy 

of results.39,40 In addition, homeless-experienced PWUD regularly experience multilevel 

barriers to health care access, including stigma that results in avoidance of traditional 

health care settings, mistrust of health care providers, and underreporting of substance use 

behaviors or SUD symptoms. Nevertheless, BHCHP’s EMR is continuously monitored for 

federally established quality benchmarks, and providers are viewed with higher levels of 

trust by patients, possibly increasing the quality and completeness of the data. In addition, 

individuals who are well connected to BHCHP, possibly through primary care or the 

OBAT team, may be more likely to have active diagnoses in the EMR. Second, clinical 

indications for PrEP (ie, risk for HIV) and our exposures of interest were assessed at a single 

point upon referral to BHCHP’s PrEP program. Yet, individuals’ risk for HIV and their 

behaviors may change over time, affecting their PrEP need, interest, and use. Additional 

longitudinal data would be required to understand the evolution of PrEP needs over time 

in this population. Third, this analysis of prescription outcomes did not assess actual 

PrEP uptake, adherence, or retention in longer-term PrEP-related care, which are critical 

components of the PrEP care continuum that remain essential areas for future research. In 

addition, this study does not consider that a person could have received PrEP from other 
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organizations or transferred care at any point to another health care facility. Finally, BHCHP 

is a unique program located within an urban center in a state with nearly universal health 

insurance coverage, limiting the generalizability of our findings to other contexts. Yet, there 

are hundreds of FQHCs operating nationally,41 and homelessness and street sweeps of 

homeless encampments (despite the documented public health harm of these interventions) 

are increasing nationally.32,42

CONCLUSIONS

This study highlights how a low-threshold PrEP program tailored to the needs of homeless-

experienced PWUD can successfully provide initial and continued PrEP prescriptions 

while reaching particularly vulnerable subgroups of individuals with recent injection drug 

use, generalized anxiety disorder, and OUD. Despite the unique attributes of BHCHP’s 

innovative PrEP program, findings here underscore the potential of intensive navigation 

and outreach, interdisciplinary and community-based collaboration, and flexible and same-

day low-threshold services for effectively delivering underused preventative services to 

vulnerable unhoused communities living with multiple comorbid health conditions. This 

work can inform PrEP clinical guidelines for homeless-experienced PWUD by highlighting 

the ability of this community to initiate and maintain PrEP with appropriate supports. 

Updated guidelines may emphasize same-day access to PrEP and combination MOUD. 

However, future studies are needed to identify specific implementation considerations that 

likely influence the adaptability and sustainability of BHCHP’s PrEP program in other 

settings, addressing program cost and complexity in particular.43 Additional research is 

also needed to test specific implementation strategies (eg, community engagement, peer 

champions) that could help bring this innovative programmatic approach to scale.44 As 

the United States is experiencing an unprecedented housing crisis and increasing incidence 

of HIV and other infections resulting from substance use, there is an immense need for 

a paradigm shift in how PrEP and other preventative medications are marketed and how 

providers view care for homeless-experienced PWUD to encourage medication initiation 

and maintenance in this highly vulnerable community.
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