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Abstract

Background: People who use drugs (PWUD) continue to experience a disproportionate HIV
burden due to drug- and sex-related risk behaviors. Pre-exposure prophylaxis (PrEP) is highly
effective at preventing HIV infection, but very little is known about PrEP use among PWUD and
their willingness to initiate PrEP.

Methods: We conducted a cross-sectional survey among 234 HIV-negative, opioid-dependent
individuals recruited from an urban methadone clinic. Participants were assessed using an audio-
computer assisted self-interview technique. Bivariate and multiple logistic regressions were used
to explore independent correlates of actual PrEP use and willingness to initiate PrEP.

Results: One-fourth (25.6%) of participants had previously used PrEP. Over two-thirds (67.1%)
of participants had previously heard of PrEP, and 65.0% were willing to take it. In multivariable

CONTACT: Zhao Ni, PhD, BMedSci, RN, ADDRESS: 135 College Street, Suite 323, New Haven, CT 06510, zhao.ni@yale.edu.
Contributors: All authors contributed to data interpretation and to writing and approving the final manuscript. Specifically, RS and
MC were responsible for the data acquisition. ZN and RS wrote the first draft of the manuscript. FA, JW, ED, and LN provided
feedback, comments and edits to improve its quality.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered
which could affect the content, and all legal disclaimers that apply to the journal pertain.

Conflict of Interest: The authors have no conflicts of interest to disclose.

Ethical approval: The study protocol was approved by the Investigational Review Board (IRB) at the University of Connecticut and
received board approval from APT Foundation Inc. All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.

Informed consent
Informed consent was obtained from all individual participants included in the study.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ni et al. Page 2

logistic regression analyses, the number of times participants engaged in HIV testing (aOR=1.66,
p<0.01) and whether they visited a healthcare provider (aOR=20.81, p=0.02) were associated with
a higher likelihood of PrEP use, while perceived HIV risk (aOR=2.71, p<0.01) and previous use of
PreP (aOR=3.57, p<0.01) were significantly associated with willingness to initiate PrEP.

Conclusion: PreP use was low among PWUD, but their willingness to initiate PrEP was
moderate, which indicated a significant discrepancy between actual PrEP use and willingness to
use it. Our findings highlight the importance of healthcare providers engaging opioid-dependent
individuals in discussions about PrEP and the need for innovative strategies to increase their
awareness of PrEP and modify their perceptions of HIV risk.

Keywords

People who use drugs (PWUD); HIV prevention; pre-exposure prophylaxis (PrEP); substance use;
sexual risk behavior; opioid-dependent; opioid use disorder

1. Introduction

People who use drugs (PWUD) are one of the most vulnerable groups to HIV transmissions
in the United States.1:2 Their vulnerability is elevated by injection behaviors.3 For example,
HIV outbreaks in rural Indiana and other rural parts of the United States serve as a
cautionary tale for HIV to rapidly disseminate within the networks of people who inject
drugs (PWID).4 In 2017, 9% of all newly diagnosed HIV cases in the United States were
among PWID, and this percentage in Connecticut State was 5.6%.57 By 2019, there were
10,719 people living with HIV in Connecticut, and 25.5% of them were PWID.” According
to the Centers for Disease Control and Prevention, over 200 counties and 26 states and
jurisdictions in the United States are experiencing or are at risk of HIV outbreaks due to
injection drug use.® Evidence-based harm reduction programs such as opioid agonist therapy
(OAT) and syringe services programs (SSP) can help reduce the risk of HIV acquisition in
PWUD.?10 Those programs, however, do not eliminate risk. PWUD on OAT remain at
elevated risk by continued injection of opioids (suboptimal dosing) or stimulants or through
sexual risk.11:12 Previous studies show that PWUD are more likely to involve in
transactional sex, experience sexual violence, have multiple sexual partners, and engage in
condomless sex.13-15 Given the potential for future HIV outbreaks amidst a burgeoning
opioid epidemic, innovative strategies are urgently needed to curtail HIV transmission
among PWUD.

Pre-exposure prophylaxis (PrEP) is an effective tool to prevent HIV and is recommended for
high-risk PWUD.16-18 PrEP, however, remains underutilized in PWUD with the minimal
programmatic rollout.1® A systematic review examined the PrEP care cascade in PWID and
found that PrEP use among PWID was very low, ranging from 0~3%, indicating the urgency
to promote PrEP knowledge and improve linkage to care among PWID.® Evidence about
factors that influence PrEP use (e.g., willingness to initiate, perceived risk of acquiring HIV)
has primarily focused on MSM.20-22 Although PWUD are ideal candidates to use PrEP,
interventions and strategies to improve PrEP use among this population are inadequate. The
known barriers to PrEP use among PWUD include individual-level, interpersonal-level,
clinical and structural barriers.?® Individual-level barriers include limited HIV risk
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perception, concerns about PrEP side effects, and competing health priorities and needs.23
Interpersonal-level barriers include HIV- and PrEP-related stigma and discrimination within
the social network, and negative experiences interacting with healthcare providers.19.23.24
Clinical and structural barriers include poor infrastructure for PrEP delivery, healthcare
providers' capacity or willingness to prescribe PrEP to PWID.19.23.24

With the evolving landscape in PrEP-related research and implementation, more research is
warranted on factors that can influence PrEP use in order to inform future interventions. In
this study, we therefore explored prior use and willingness to initiate PrEP among opioid-
dependent individuals enrolled in medication for opioid use disorder (MOUD) program. We
also investigated factors related to these outcomes. Such findings are necessary to guide
future implementation of PrEP among high-risk PWUD in the context of common drug
treatment settings.

Methods

2.1 Study design and participants

We conducted an anonymous, cross-sectional survey of 234 opioid-dependent individuals
enrolled in a larger HIV prevention study between July 2018 and October 2019. Inclusion
criteria included: a) =18 years of age; b) self-reported HIV-negative or HIV status unknown;
c) engagement in drug-related (sharing of injection equipment) or sex-related (condomless
sex, multiple sexual partners) risk behaviors in the past 6 months; d) met the criteria for
OUD based on the American Psychiatric Association's Diagnostic and Statistical Manual of
Mental Disorders (DSM-V); e) enrolled in MOUD program (methadone); and f) able to read
and speak English.

Participants were recruited using clinic-based advertisements and flyers, word-of-mouth,
and direct referral from substance use counselors at Connecticut's largest addiction treatment
center, which provides OAT for >7000 patients. All screening, enrollment, and interview
activities were conducted in a private room by trained research assistants. Following
informed consent, participants completed a 45-minute survey using audio computer-assisted
self-interview (ACASI). All participants were reimbursed $25 for their time. The study
protocol was approved by the Institutional Review Board at the University of Connecticut
and received board approval from the partnering methadone clinic.

2.2 Measures

Explanatory variables were based on prior research. Sociodemographic characteristics
included sex, age, sexual orientation, race and ethnicity, marital status, educational status,
employment status, income, homelessness, and methadone dose. Healthcare access was
measured by health insurance status (yes/no), whether participants had visited healthcare
providers (in the past 12 months), and whether participants had taken HIV testing (in the
past 12 months). A standardized scale was used to assess depression (scores =16 indicative
of moderate to severe depression using the 20-item Center for Epidemiological Studies
Depression Scale (CES-D)).25
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Participants reported their age of first drug injection, length of drug use (in years), whether
they had injected drugs in the last 30 days, and whether they experienced an overdose of
Fentanyl in the last month. The Alcohol Use Disorders Identification Test for Consumption
(AUDIT-C) was used to measure the presence and degree of an alcohol use disorder (AUD).
The standardized score of = 4 for males and = 3 for females indicating the presence of an
AUD.%

Sex-related risk behaviors included participants' age of sexual debut, number of sexual
partners in the last month, and condomless sex. Condomless sex was assessed by the
question " /n the past month, how much of the time did you use a condom or other latex
protection when you had oral, anal, or vaginal sex?' Perceived risk of acquiring HIV was
measured by a single question, " What do you think is your current risk of getting HIV (yes/
no)? Participants' satisfaction with previous HIV prevention methods was assessed using the
question, "Are you satisfied with your current method of HIV protection (e.g., condom use,
clean needle use, aaily oral PrEP use)?' with a dichotomized response of "Yes" and "No."

A single-item question measured participants' awareness of PrEP prior to the interview (yes/
no); “Before participating in this survey, have you ever heard of oral PrEP for protection
against HIV?".

Outcome variables are i) participants' willingness to initiate PrEP and ii) participants' PrEP
use. Participants’ willingness to initiate PrEP was assessed after providing a brief
description of PrEP — " Would you be interested in taking PreEP to reduce the risk of HIV
infection (yes/no) ?'. The latter was assessed by the question, " Have you ever used PrEP
(yes/no) 7'

2.3 Statistical analyses

All data analyses were performed using SAS 9.4 (SAS Institute, Cary, North Carolina,
United States). We used frequencies and percentages to describe categorical variables and
means and standard deviations to describe continuous variables. Logistic regression models
were used to examine the association between explanatory and outcome variables. The
statistical significance level was set as 0.10 in bivariate logistic regression models. Variables
with a pvalue of less than 0.10 were entered into the multivariable logistic regression model,
in which the statistical significance level was set as 0.05. Odds ratios and corresponding
95% confidence intervals were used to indicate significant variables.

3. Results

3.1.

Participant characteristics

Most participants were non-Hispanic Whites (63.3%), high school graduates (72.2%), and
unemployed (87.6%) with an annual income of less than $10,000 (70.9%). Participants were
mostly in their early 40s, with most (74.4%) meeting criteria for depression and 31.2%
meeting criteria for AUD. Participants' average age of sexual debut was 14.8 years, with an
average of three sexual partners in the last month, and most (65.4%) reported condomless
sex in the last month. Among all participants, 4.7% were MSM. In terms of drug use
behaviors, 44.9% reported injecting illicit drugs in the past 30 days, and, of those, 41.0%
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reported sharing injection equipment. Almost two-thirds (62%) of participants reported
being satisfied with their current method of HIV prevention (e.g., condom use, clean needle
use, PrEP use), and 64.1% perceived that they were at risk of acquiring HIV (Table 1).

Over two-thirds (67.1%) had ever heard about PrEP, and only 25.6% had previously used it
as a method to prevent HIV. Conversations with healthcare providers (49.7%), friends
(44.6%), and HIV prevention counselors (42.7%) were noted as the top sources of PrEP
knowledge. Nearly two-thirds of participants (65.0%) reported that they would be willing to
initiate PrEP to reduce their risk of HIV infection (Figure 1).

3.2. Correlates of prior PrEP use

At the bivariate level, length of using drugs (OR=1.03, p=0.03) and condomless sex in the
past 30 days (OR=2.00, p=0.02) were positively related to PrEP use. Additionally, we
examined the independent correlates associated with PrEP use (Table 2). Specifically,
visiting a healthcare provider in the past 12 months was significantly related to participants'
PrEP use (aOR=20.81, p=0.02). Also, a higher frequency of HIV testing in the past 12
months was significantly associated with PrEP use (aOR=1.66, p<0.01).

3.3. Correlates of willingness to initiate PrEP

As shown in Table 3, participants' willingness to initiate PrEP was significantly related to
their perceived risk of getting HIV and previous PrEP use. Compared to those who did not
perceive themselves to be at risk for HIV, those with perceived risk were over two times
more willing to initiate PrEP (aOR=2.71, p<0.01). Similarly, those who had prior experience
of using PrEP were over three times more willing to initiate PrEP (aOR=3.57, p<0.01)
compared to those who had no such experience.

4. Discussion

In this study, we investigated the willingness to initiate PrEP and its use among opioid-
dependent individuals in a community-based MOUD program. We found that the percentage
of opioid-dependent individuals who were aware of PrEP was moderate (67.1%), and the
percentage who had ever used PrEP was low (25.6%). Comparing the findings with that
previously reported by our team within the same MOUD program,?’ there was an
encouraging increase in the percentage of participants aware of PrEP (67.1% vs. 18%) and
taking it (25.6% vs. 1.8%) as HIV prevention, respectively. These improvements may reflect
effects of the expansion of PrEP services from MSM to include PWUD among many OAT
clinics in the Northeast. Also, this could be attributed to many local initiatives implemented
in Connecticut aimed to increase awareness about HIV and reduce stigma from communities
and medical professionals, such as Connecticut Getting to Zero initiative,28 and programs
providing medical and treatment services, including Connecticut PrEP Local Medical
Services,29 and the Community Health Care \Van (CHCV) program, which provides
education and medical services for marginalized populations in impoverished
neighborhoods.3% Although these improvements are encouraging and might also reflect
improvements in other regions, more tailored interventions are needed to increase PrEP
awareness and use among PWUD. This urgent need stems from the fact that: 1) PrEP is an
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effective HIV prevention method, and 2) sex-related (condomless sex, multiple sexual
partners) and drug-related (sharing of injection equipment) high-risk behaviors are
disproportionately high among PWUD, as reported in this study.3! These results are
consistent with the broader literature that PWUD are among the most vulnerable groups to
the rapid spread of HIV,32 echoing the argument that PrEP would be ideal for PWUD and
actions to reduce high-risk behaviors among PWUD were emergently needed.19:27.33

In this study, although participants’ willingness to initiate PrEP was moderate (65%), their
actual PrEP use remained relatively low (25.6%). The gap between the two indicates that the
actual uptake of PrEP among PWUD, as a high-risk group, has been grossly inadequate in
fully incorporating PrEP as a primary HIV prevention strategy. Our findings echo a critical
analysis of a report of a community consultation led by the International Network of PWUD,
pointing out fundamental gaps between enthusiasm about PrEP among PWUD and actual
use.3* Multiple factors may have contributed to the gap, including PWUD’s concerns of side
effects, PrEP-related stigma and discrimination, and variation in physicians’ prescription
practices.19:24 Although approved PrEP medications have no serious side effects,3°
consideration of potential side effects of PrEP medications are still major barriers to PrEP
use among PWUD.33:36.37 prEP-related stigma can also discourage PWUD from taking
PrEP. For example, concerns exist among PWUD that they would be regarded as an HIV-
infected person if they are known to take PrEP.33 Moreover, some studies reported that some
physicians, as a treatment gatekeeper, were reluctant to prescribe PrEP to PWID, believing
that PWID were less likely to adhere to it or that prescribing PrEP could increase the
potential for drug resistance. As an injectable form of PrEP has become available, it is
plausible that more PWID will be initiated on PrEP since this could directly improve a
number of concerns regarding adherence.38 Future research is needed to explore the various
facilitators and barriers for translating willingness to actual PrEP use behavior, as well as the
development of more innovative strategies to enhance PrEP adherence over time.

In this study, we found that participants who visited a healthcare provider in the past 12
months and were HIV tested were more likely to use PrEP to prevent HIV transmission. It
could be that participants on PrEP need to visit their healthcare providers for the lab work
required for continued PrEP maintenance, as well as regular HIV testing to reduce the risk of
antiretroviral medication resistance, which may occur when an individual seroconverts.3° It
might also be because participants who engaged in more HIV testing tended to be more
aware of their health and potential health risks.*? HIV testing is a prerequisite for the
initiation and ongoing uptake of PrEP.39 Integrating PrEP counseling and prescription within
HIV testing services in MOUD clinics might improve PrEP use among PWUD. For
example, when PWUD come to MOUD clinics to test for HIV, clinical providers could
initiate discussions about HIV prevention, such as PrEP-related information including
effectiveness, affordability, and behavioral skills needed to properly adhere to PrEP, such as
taking PrEP together with daily methadone. This engagement might greatly improve PrEP
use among PWUD enrolled in common addiction treatment settings.3! Additionally,
compared to clinic-based HIV testing promotion, the application of HIV self-testing can also
increase PrEP use. For example, recent studies in Keyna,*! Zambia, and Uganda*? have
shown that HIV self-testing could support PrEP implementation and scale-up. This is largely
because promoting HIV self-testing can increase first-time and repeat testing for HIV,39:43
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thus increasing individual’s awareness of their HIV status and frequency of PrEP
counseling. Our study indicates that future research to improve PrEP use with HIV testing
outreach and pre/post-test counseling is warranted. Future work should also examine PWUD
who have previously taken PrEP and thoroughly explore why some have discontinued vs.
those who have been able to adhere over time.

Interestingly, we found that PWUD's overall perception of acquiring HIV was high, and the
perceived risk of acquiring HIV infection was positively correlated with PWUD’s
willingness to initiate PrEP. This finding is consistent with findings in the broader literature
about PWUD?7 and MSM#4-46 that self-assessed the risk of HIV infection related to higher
adherence to PrEP.33 Given that there were still 32.9% of participants who had never heard
about PrEP in our study, it appears necessary to improve PWUD's understanding of their
sex- and drug-related risk behaviors. Integrating this education with PrEP services might be
an effective way to improve willingness to initiate and use PrEP. Our study found that
healthcare providers and friends were the top two sources for participants to hear about
PrEP. This result is similar to a prior study conducted among 400 PWUD in New Haven,
Connecticut.2’ Therefore, it would seem helpful to create an environment for PWUD to
easily spread information about PrEP and encourage their peers to seek PrEP-related
information in OAT clinics.

Although this study contributed important knowledge to the field, we also acknowledge
several limitations. First, participants in this study were recruited from the largest
community-based addiction treatment center in Connecticut, which provides MOUD. This
center has also been a site for previous PrEP clinical trails among PWUD. Therefore,
healthcare providers might have been more willing to endorse taking PrEP than providers
from other outside centers. This limits the generalizability of the study findings to other
MOUD programs in Connecticut and elsewhere, such as programs in rural regions of the
US. Second, this was a cross-sectional study in which we investigated the association
between variables obtained during a larger HIV prevention study. No causal relationships
were studied, and we predicted the causal relationships and relevance among variables using
odds ratios and corresponding 95% confidence intervals.

5. Conclusion

The perceived risk of acquiring HIV and awareness of PrEP were high in our sample, but
PrEP uptake was found to be relatively low. Our study underscores the important role of
healthcare providers in engaging PWUD in discussions about PrEP and the need for
innovative strategies to increase PrEP uptake among PWUD. As discussed, possible
solutions include integrating PrEP education/prescription alongside HIV-focused services
within common OAT programs. Future research is greatly needed in order to enhance PrEP
uptake and adherence among very high-risk groups, including PWUD.
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Highlights

. Over two-thirds of PWUD had heard about PrEP, but only 25.6% had
previously used it.

. PWUD’s willingness to initiate PrEP was related to their perceived risk of
getting HIV.

. A higher frequency of HIV testing was positively associated with PrEP use
among PWUD.
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Figure 1.
Where participants heard about PrEP (n=157)
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Characteristics of participants

Table 1.

Variables Entire sample (N=234)
Frequency %

Patients’ characteristics
Sex

Female 115 49.1

Male 119 50.9
Age (years), mean (SD) 234 42.7 (10.2)
Race

Non-Hispanic White 148 63.3

African American or Black 46 19.6

Hispanic or Latino 35 15.0

Asian or Pacific Islander 5 2.1
Currently married or living with partner

Yes 51 21.8

No 183 78.2
High school graduate

Yes 169 72.2

No 65 27.8
Currently employed

Yes 29 12.4

No 205 87.6
Yearly income

< $10,000 166 70.9

= $10,000 68 29.1
Health insurance

Yes 230 98.3

No 4 17
Homeless in the past 12 months

Yes 131 56.0

No 103 44.0
Heterosexual orientation

Yes 185 79.1

No 49 20.9
Visited healthcare provider in the past 12 months

Yes 207 88.5

No 27 115
Current methadone dose (mg), mean (SD) 234 81.9 (30.6)
Ever tested for HIV

Yes 228 97.4

No 6 2.6

Drug Alcohol Depend. Author manuscript; available in PMC 2022 February 01.

Page 13



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Ni et al.

Variables Entire sample (N=234)
Frequency %

Moderate to severe depression

Yes 174 74.4

No 60 25.6
Number of times HIV tested in the past 12 months, mean (SD) 234 1.64 (1.35)
Perceived risk of getting HIV

Yes 150 64.1

No 84 35.9
Sex-related behaviors
Number of sexual partners in the past 30 days, mean (SD) 234 3.0(4.3)
Condomless sex in the past 30 days

Yes 153 65.4

No 81 34.6
Satisfied with current method of HIV protection

Yes 145 62.0

No 89 38.0
Enaged in sexual activitiy while using alchol

Yes 73 31.2

No 161 68.8
Drug-related behaviors
Age of first drug injection (years), mean (SD) 234 25.3(9.2)
Length of using drugs (years), mean (SD) 234 19.1 (12.6)
Drug injection in the past 30 days

Yes 105 449

No 129 55.1
Daily injection of drugs

Yes 214 91.5

No 20 8.5
Shared drug injection equipment

Yes 43 18.4

No 191 81.6
Used Cocaine in the past 30 days

Yes 127 54.3

No 107 45.7
Current alcohol use disorder ¢

Yes 73 31.2

No 161 68.8
Experienced an overdose of Fentanyl in the past 30 days

Yes 21 9.0

No 213 91.0

Outcome variables
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Variables

Entire sample (N=234)

PrEP use (current or ever)
Yes
No

Willingness to initiate PrEP
Yes
No

Frequency %

60 25.6
174 74.4
152 65.0
82 34.6

H'The number of female and male participants who didn’t have alcohol use disorder was 85 and 76, respectively.
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Table 2.

Bivariate and Independent Correlates of Having Ever Used PrEP (N=234)

Page 16

Variable Bivariate Associations Multivariate Analysis
OR 95% ClI P-value aOR 95% ClI P-value

Sex

Female 150 083,271 0.18

Male (ref
Age (years; continuous) 1.01 0.98, 1.04 0.63
Race

White 076 042,138 0.36

Non-white (ref)
Currently married or living with partner 0.99 0.49, 2.02 0.98
High school graduate 0.57 0.30, 1.06 0.08" 0.76 0.38, 1.53 0.45
Currently employed 0.57 0.21, 1.56 0.27
Yearly income

< $10,000 0.94 0.50, 1.79 0.85

= $10,000 (ref)
Having health insurance 0.34 0.05, 2.45 0.28
Homeless in the past 12 months 0.79 0.44,1.43 0.44
Heterosexual orientation 073 036,146 0.37
Visited healthcare provider in the past 12 months 1037 1.38,78.13 0.02" 20.81 1.67, 258.821 0.02™"
Current methadone dose (continuous per mg) 1.00 0.99, 1.01 0.49
Moderate to severe depression 1.05 0.53, 2.06 0.90
Number of times HIV tested in the past 12 months (continuous) 154  1.20,1.97  <0.001° 1.66  1.27,2.18 <0.001**
Perceived at risk of getting HIV 096 052,176 0.89
Number of sexual partners in the past 30 days (continuous) 099 092,108 0.86
Condomless sex in the past 30 days 2.00 1.10, 3.64 002" 1.79 0.93, 3.45 0.08
Satisfied with current method of HIV protection 1.99 1.04,3.79 0.04” 1.76 0.88, 3.53 0.11
Enaged in sexual activitiy while using alchol 1.03 0.55, 1.94 0.93
Age of first drug injection (years; continuous) 0.99 0.98, 1.00 0.17
Length of using drugs (years; continuous) 1.03 1.00,1.05 003" 1.02 1.00, 1.05 0.07
Drug injection in the past 30 days 0.93 0.45,1.92 0.84
Daily injection of drugs 0.74 0.40, 1.34 0.32
Shared drug injection equipment 0.61 0.27,1.40 0.25
Used Cocaine in the past 30 days 095 088,103 0.19
Current alcohol use disorder 059 030,117 013
Experienced an overdose of Fentanyl in the past 30 days 1.18 0.44,3.12 0.75

OR odds ratio, OR adjusted odds ratio C/confidence interval, refreferent

*
In bivariate logistic regression models, those variables whose P-value is less than 0.1 was included in the multiple logistic regression

*Kk
Variables that have been significant at 0.05 level in multiple logistic regression model
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iGiven the large confidence intervals, we also conducted a multivariate analysis that didn’t include the variable — visited healthcare provider in the
past 12 months. This change didn’t alter the results
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Table 3.

Bivariate and Independent Correlates of Willingness to Initiate PrEP (N=234)

Variable

Bivariate Associations Multivariate Analysis

OR

95% CI

P-value aOR  95% CI P-value

Sex
Female
Male (ref
Age (years; continuous)
Race
White
Non-white (ref)
Currently married or living with partner
High school graduate
Currently employed
Yearly income
< $10,000
> $10,000 (refy
Having health insurance
Homeless in the last year
Heterosexual orientation
Visited healthcare provider in the past 12 months
Current methadone dose (continuous per mg)
Moderate to severe depression

Number of times HIV tested in the past 12 months (continuous)
Perceived at risk of getting HIV

Number of sexual partners in the past 30 days (continuous)

Condomless sex in the past 30 days

Satisfied with current method of HIV protection
Enaged in sexual activitiy while using alchol
Age of first drug injection (years; continuous)
Length of using drugs (years; continuous)

Drug injection in the past 30 days

Daily injection of drugs

Shared drug injection equipment

Used Cocaine in the past 30 days

Current alcohol use disorder

Experienced an overdose of Fentanyl in the past 30 days

PrEP use (ever)

1.19

1.00

0.99

1.39
112
0.74

0.77

5.73
0.73
0.87
1.57
1.00
0.74
0.98

2.99

111
0.74

0.60
1.38
1.00
0.99
0.97
0.73
0.97
0.97
0.96
0.97

3.07

0.64, 2.04

0.98,1.03

0.57,1.73

0.71,2.72
0.62,2.03
0.33,1.62

0.42,1.41

0.59, 56.00
0.42,1.26
0.45,1.71
0.70, 3.53
0.99,1.01
0.39,1.39
0.81,1.20

1.70,5.24

0.99,1.25
0.43,1.30

0.34,1.07
0.76, 2.49
0.99,1.01
0.97,1.02
0.91, 1.04
0.42,1.29
0.91,1.04
0.91, 1.04
0.54,1.72
0.91,1.03

0.49, 6.31

0.53

0.80

0.97

0.34
0.71
0.45

0.39

0.13
0.26
0.69
0.28
0.42
0.34
0.86

<0.001* 271 147,500 0.002"

0.08" 1.05 095,117 034
0.30

0.08" 069 037,129 0.24
0.29
0.98
0.56
0.40
0.28
0.39
0.41
0.90
0.32

0.002* 357 168761 00017

OR odds ratio, 2OR adjusted odds ratio C/ confidence interval, refreferent

*
In bivariate logistic regression models, those variables whose P-value is less than 0.1 was included in the multiple logistic regression

HA
Variables that have been significant at 0.05 level in multiple logistic regression model
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