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Abstract

This study reports the feasibility, acceptability, and preliminary efficacy of the Bio-Behavioral
Community-friendly Health Recovery Program (CHRP-BB) - an integrated, HIV prevention
intervention to improve pre-exposure prophylaxis (PrEP) adherence and HIV-risk reduction
behaviors among high-risk people who use drugs (PWUD). We used a within-subjects, pretest-
posttest follow-up design to recruit participants, who were HIV-uninfected, methadone-maintained
and reported HIV-risk behaviors and had initiated PrEP (N=40; males: 55%). Participants were
assessed at baseline (Tg), immediately post-intervention (4 weeks: T,4) and 4 weeks post-
intervention (Tg). Immediately after completing the four weekly intervention groups, participants
underwent a post-intervention assessment including in-depth qualitative interviews. Feasibility
was high, assessed by participant willingness to enroll (90.1%) and retention (95%). Results
showed that participants were highly satisfied and perceived the intervention as valuable and
acceptable [mean: 81.3 (range: 0-100)]. Significant enhancements in self-reported PrEP adherence
[F(2,74)=7.500, p=0.001] and PrEP-related knowledge [F(2,74)=3.828, p=0.026] were observed.
Drug-related (e.g., injection of drugs, sharing of injection equipment) and sex-related (e.g.,
number of sexual partners, condomless sex) risk behaviors were reduced, while information,
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motivation, and behavioral skills (IMB) constructs increased. The results support feasibility and
high acceptability and support further examination of the efficacy of this combination bio-
behavioral intervention in a prospective clinical trial.
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Introduction

While advances in HIV treatment have transformed the management of the infection among
people living with HIV, similar progress has not been achieved in primary HIV prevention.
People who use drugs (PWUD), in particular, have a disproportionate burden of HIV due to
their engagement in preventable drug- and sex-related risk behaviors [1-5]. Moreover, a
recent increase in opioid overdose rate has raised significant challenges to HIV prevention
efforts as opioid use disorders (OUD) are consistently associated with HIV transmission [6].
Existing methods of HIV prevention for PWUD include approaches used across populations
to reduce sexual transmission as well as approaches specific to PWUD to reduce HIV
transmission through sharing of injection equipment [7]. These strategies, however, have not
been sufficiently effective in reducing the incidence of HIV among PWUD [8-10], thus
emphasizing the need for enhanced primary prevention approaches aimed at more effectively
and efficiently preventing HIV among PWUD.

As such, pre-exposure prophylaxis (PrEP) represents an important innovation in evidence-
based HIV prevention efforts and a key component of HIV-related public health initiatives.
In order to expand access to and uptake of PrEP, the Centers for Disease Control and
Prevention (CDC) issued clinical guidance on daily PrEP use for key risk populations,
including for PWUD [11], who remain a critical conduit for HIV transmission. The scale-up
of PrEP to date, however, is nearly absent among even very high risk PWUD, despite being
ideal candidates and expressing strong willingness to use PrEP [12-15]. Issues surrounding
adherence to PrEP and increased risk compensation represent formidable challenges to the
implementation of PrEP among PWUD [16], particularly if it is rolled out as a mainstream
primary HIV prevention strategy [17].

The advancements in biomedical approaches (e.g., PrEP) to reduce HIV transmission, and
the growing consensus that neither biomedical nor behavioral interventions alone are
sufficient to curb the epidemic has led experts to call for combination approaches to HIV
prevention [18, 19]. Such integrated approaches could significantly advance primary
prevention science by cost-effectively optimizing the PrEP continuum of care and HIV risk
reduction [17, 18]. An integrated strategy is especially important when intervening with
PWUD with neurocognitive impairment (NCI), which characterizes many PWUD [12, 20—
24], due to the potential decreased effectiveness from PrEP when adherence is suboptimal,
thereby necessitating behavioral interventions that focus on both reducing HIV risk and
increasing adherence to PrEP.
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The bio-behavioral community-friendly health recovery program (CHRP-BB) is an
innovative combination approach that we developed in an effort to fill the significant void in
primary HIV prevention for high risk PWUD (described later) [16]. We used a data-driven
approach to integrate the biomedical component (i.e., PrEP) into the evidence-based
Community-friendly Health Recovery Program (CHRP) [25] — a brief primary HIV
prevention behavioral intervention for high risk PWUD based on the Information-
Motivation-Behavioral Skills (IMB) model of behavioral change [26]. Here, we report on
our initial evaluation of the CHRP-BB intervention, which we designed to promote PrEP
adherence and HIV risk reduction among high risk PWUD. The current study aimed to: 1)
determine the feasibility of recruiting, enrolling, and retaining high risk, HIV-negative
PWUD in the CHRP-BB intervention; 2) evaluate the acceptability of the CHRP-BB
intervention; and 3) assess the efficacy of the CHRP-BB intervention among high risk, HIV-
negative PWUD.

Study design, setting, and participants

Procedures

We used a within-subjects, pre/test-post/test follow-up design to recruit 40 participants
between September 2016 and July 2017. Participants were recruited from an inner-city
methadone maintenance program (MMP) if they i) were age 18 years or older, ii) were
confirmed HIV-negative, iii) had recently started taking PrEP (in the past 30 days), iv)
reported drug- or sex-related HIV risk behaviors in the past 6 months; v) owned a cell
phone; vi) met DSM-5 criteria for OUD and enrolled in MMP; and vii) were able to
understand, speak, and read English. Participants were assessed at baseline (Tg),
immediately post-intervention (4 weeks: T,4) and at 1-month post-intervention (Tg).

Recruitment involved distribution of flyers at the community-based MMP in Connecticut
with instructions to contact research staff directly to indicate their interest. Interested
individuals were then screened for eligibility and, if eligible, were referred for additional
screening (i.e., PrEP eligibility [11]) by an onsite primary care physician who either
prescribed or referred participants to community providers to prescribe PrEP. Those who
initiated PrEP were fully enrolled in the study and provided informed consent prior to
completing the baseline assessment. Upon completing the baseline assessment, participants
were scheduled to attend the intervention sessions in addition to receiving standard drug
treatment care, which includes daily methadone and case management consisting of a
minimum of one hour of monthly contact with a case manager. Immediately after
completing the four weekly intervention groups, participants underwent a post-intervention
assessment including an in-depth qualitative interview. A follow-up assessment was then
conducted 4 weeks after the intervention was completed. Participants were reimbursed in
cash for their participation in the study

The study protocol was approved by the Institutional Review Board at the University of
Connecticut and board approval from the MMP.
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Intervention

The CHRP-BB is a theory-driven, manual guided intervention comprised of four, 50-minute
weekly group meetings that address HIV risk behaviors and PrEP adherence among high
risk PWUD in treatment (Table 1). The intervention groups were conducted privately by two
graduate-level trained facilitators who delivered intervention content using cognitive
remediation strategies designed to accommodate the mild to moderate cognitive difficulties
that are common among this population [12, 20-24]. Material for each group was delivered
using three modalities: verbal (e.g., didactic presentation of material by counselor and group
discussion); visual (e.g., slides, videos, handouts, group responses written on flipcharts); and
experiential (e.g., behavioral games, demonstrations, practice exercises). In addition to
content related to drug- and sex-related HIV-risk reduction, the CHRP-BB intervention
incorporated content specific to PreP, including basics about PrEP, motivation to encourage
PrEP use/adherence (e.g., pros and cons of achieving high levels of adherence to PrEP),
problem solving skills (e.g., improving strategies for identifying and overcoming obstacles
to adherence), facilitators of PrEP adherence (e.g., learning memory aids for improving
adherence), enhancing decision-making related to PrEP, and overcoming stigma related to
being on PrEP [16]. Additionally, the intervention included a short messaging service (SMS)
delivered through text as a mHealth strategy (i.e., text messaging). As such, participants
received daily SMS with PrEP reminders timed to coincide with individual-stated dosing
preferences [16]. Participants were encouraged to continue taking PrEP as long as their
engagement in risk behavior persisted. The manual-guided intervention sessions were audio-
taped and rated by a licensed clinical psychologist for interventionists’ competence and
adherence to the manual, as in prior trials [25, 27].

Assessments

In addition to demographic and social characteristics, we assessed health insurance status,
visits to health care providers in the past 12 months, and current methadone dose. Other
measures are described as follows:

Feasibility—Feasibility was assessed throughout the study via process indicators including
number screened, eligible (willing to initiate PrEP), enrolled, and retained.

Acceptability—The acceptability of the CHRP-BB intervention was assessed using a
series of eight items acceptability rating profile [28]. Participants used a 5-point Likert scale
(0 = strongly disagree to 4 = strongly agree) to rate the extent to which they agreed with
each acceptability statement (e.qg., “This is an acceptable program for individuals who
engage in high risk behaviors”, “I would be willing to recommend this program to my
friends who may benefit from it.”). The measure was administered at the immediate post-
intervention assessment. A mean intervention acceptability score was calculated with higher
values indicating greater acceptability. Open-ended questions were asked to participants at
T4 to elicit additional feedback about the intervention (Table 2).
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Efficacy

PrEP adherence: We assessed participants’ adherence to PrEP using a self-reported, three-

item scale developed by Wilson et al. (2016). Summary scales were calculated as the mean
of the three individual items, with higher score indicating better adherence (0 — 100) [29].

HIV risk reduction behavior: The HIV risk assessment, adapted from NIDA’s Risk
Behavior Assessment [30] was used to measure several aspects of HIV risk behaviors in the
past 30 days, including a measurement of “any” high risk behavior (sexual or drug-related)
as well as measurements of event-level (i.e., partner-by-partner) behaviors.

IMB construct measures: Data collection at all assessment points included measures of
IMB model constructs [31] including (a) Information — PrEP- and HIV risk-related
knowledge; (b) Motivation - readiness to change and intentions to change PrEP adherence
and HIV risk behavior; (c) Behavioral Skills - PrEP adherence skills and risk reduction
skills; and (d) Behavioral Outcomes - HIV risk and HIV risk reduction behaviors and PrEP
adherence. Behavioral skills were also assessed as in prior controlled trials [32, 33] by
having patients demonstrate (a) the specific steps necessary to properly clean a needle/
syringe and (b) demonstrate the specific steps to properly select and apply a male and female
condom using replicas.

Except for qualitative interviews, all self-report assessments at T, T4 and Tg were collected
using audio computer-assisted self-interview (ACASI). All qualitative interviews were
audiotaped (with participants’ permission), and transcribed verbatim.

Data analyses

All analyses of quantitative data were performed in SPSS version 23.0. Baseline descriptive
analysis of the participant characteristics and HIV risk behaviors was conducted.
Intervention feasibility is described as the percentage of participants screened, eligible,
enrolled, and retained at each assessment point (Figure 1). Intervention acceptability was
based on descriptive statistics from the acceptability measure and qualitative analysis of
responses to the open-ended questions. To evaluate changes in intervention outcomes from
baseline to 1-month follow-up, we utilized analyses of variance with repeated measures on
variables of interest. An intervention effect was defined as improvement in a measured
outcome from the pre-intervention to the post-intervention assessment point (0<0.05).

Analysis of qualitative responses to the intervention acceptability items was conducted using
Atlas.ti software. Analysis followed a thematic analysis approach utilizing several
qualitative data analysis techniques — including inductive analysis, and cross-case analysis.
The primary themes identified formed the basis for the analysis of acceptability of the
CHRP-BB intervention.
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Figure 1 shows results for screening, recruitment, and retention for the study period. One
hundred seventy-three individuals expressed interest in the study and underwent pre-
screening by research staff. Among those ineligible, the most common reasons for
ineligibility were ‘no HIV risk behavior’ (64.9%) and not interested in taking PrEP (20.7%).
Of those eligible in pre-screening, 2 were already on PrEP whereas the other 94 individuals
were referred for PrEP assessment. Of those referred, 55 were deemed ineligible [i.e.,
deemed ineligible by physician (n = 7), lost follow-up (n = 47), no insurance (n = 1)] and 39
individuals were started on PrEP. Forty one of 94 (43.6%) PWUD with risk behaviors either
started or continued PrEP. None of these PWUD refused study participation. Of the total 41
individuals who were on PrEP, 1 individual (one of the two individuals who was already on
PrEP) had a scheduling conflict, thus leaving 40 (23.1%) individuals eligible for the study,
who completed a baseline assessment. Engagement in the pilot was high, with over 90% of
participants completing all four intervention sessions. The rate of completion of follow-up
assessments through 1-month post-intervention was also high, with 95% retention at post-
intervention and 1-month follow-up. All participants reported to have continued to use PrEP
throughout the course of the study.

Participant characteristics

Participants were mostly in their mid-40s (mean=44.8; SD=11.8 years), male (55.0%),
White (57.5%), and single (47.5%). Most participants identified as heterosexual (77.5%) and
graduated from high school (75.0%). Only 7.5% of the participants reported being currently
employed and 77.5% were earning less than $10,000 per year (Table 3).

Acceptability

Our results showed that participants were highly satisfied and perceived the CHRP-BB
intervention as valuable and acceptable (a=0.832). Mean acceptability (range: 0-100) for
the CHRP-BB intervention was 81.3 (£12.1), which conveys strong agreement among
participants about the value and acceptability of the intervention. Additionally, nearly all
participants (95.0%) perceived the intervention as beneficial, especially for addressing high-
risk behaviors (e.g., condomless sex, sharing of injection equipment). Similarly, there was
high overall satisfaction (97.5%) and a pronounced desire to recommend CHRP-BB to
others (97.5%). Additionally, most participants reported that the daily text messages were
very helpful to remind them to take PrEP (80.0%) and indicated that they were willing to
receive the messages in the future (85.0%).

Post-intervention feedback also indicated that the content delivered in the group sessions,
integration of text messaging, and the overall CHRP-BB intervention was helpful in
addressing PrEP adherence and HIV risk reduction. Four primary themes emerged during
the qualitative assessment, including that: (1) the intervention was perceived as helpful and
highly relevant to PreEP adherence issues and HIV risk reduction, (2) the mHealth content
was appropriate and timing was not burdensome, (3) the intervention prompted participants
to more strongly adhere to PrEP and change their risk behaviors, and (4) the format, content,

AIDS Behav. Author manuscript; available in PMC 2019 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

SHRESTHA et al.

Efficacy

Page 7

and delivery of the group sessions was appropriately designed for this risk population.
Exemplar participant responses included:

“[Intervention] was very relevant. Especially, to be in a place like this [drug
treatment setting], which is a high-risk place; it’s a must.”

“An hour-long session isn’t that bad, especially when you’re learning and
practicing so many new things. I really liked the way the group rolled, quiz, and
relaxation exercise at the end of each group.”

“I loved the day-to-day messages that | received from you [Program]. I like how
you had different text messages for different days.”

Both self-reported PrEP adherence [F(2,74)=7.500, p=0.001] and PrEP-related knowledge
[F(2,74)=3.828, p=0.026] improved significantly and persisted at 1-month post-intervention.
Drug-related risk behaviors — including injection of illicit drugs [F(2,72)=10.283, p<0.001],
sharing of injection equipment [F(2,16)=9.053, p=0.002], and sex-related risk behaviors —
including number of sexual partners [F(2,30)=5.075, p=0.013] were significantly reduced at
the end of the intervention and remained reduced at the post-intervention follow-up.
Additionally, condom use during sex [F(2,30)=3.363, p=0.048] significantly increased at
both follow-ups. Significant improvements were also found in HIV risk reduction theoretical
(IMB) constructs, including knowledge [F(2,74)=6.753, p=0.002], motivation
[F(2,74)=3.225, p=0.045], and behavioral skills [F(2,74)=6.476, p=0.003], as well as
demonstrated (objective) HIV risk reduction skills — including needle cleaning
[F(2,74)=56.51, p<0.001], male condom application [F(2,74)=66.57, p<0.001], and female
condom application [F(2,74)=58.46, p<0.001] - at post and these remained stable at follow-
up (Table 4).

Discussion

With growing evidence of the effectiveness of available evidence-based interventions,
scaling up of combination HIV prevention approaches has been widely recognized as vital
for ensuring progress against the epidemic [18, 19, 34]. Findings from this study
demonstrated evidence of feasibility, acceptability, and potential efficacy of the CHRP-BB
intervention to optimize primary HIV prevention outcomes among high risk PWUD.

Our findings indicate that PWUD are willing to enroll in and complete the CHRP-BB
intervention. It is important to note, however, that despite our extensive recruitment efforts
(e.g., community outreach, flexible scheduling, transportation), our recruitment rate was
approximately 24%. This recruitment rate is likely due to the challenges of recruiting
individuals who meet relatively stringent inclusion criteria (e.g., high risk behavior, PrEP
use or willingness to start PrEP). As suggested by the CDC guidelines, the successful
identification of appropriate individuals is central to maximize its clinical, public health, and
cost benefits [11]. This finding thus reinforces the need for identification of individuals at
substantial risk of HIV infection and expanding access to comprehensive PrEP services to
those who are interested as a critical component to improve the PrEP care continuum [35].
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Additionally, retention was high through the 1-month follow-up visit (>95%). While it is
possible that the higher retention rate could be because of the shorter follow-up time, the
overall high retention rates, together with the fact that 90% of participants completed all four
intervention sessions, suggests that the intervention has a high degree of feasibility and can
be delivered within a common type of drug treatment setting (e.g., MMP) with excellent
participant engagement. In the context of MMP, counselors can facilitate engagement and
retention of at-risk clients in the intervention through referrals and case management/
counseling. Recent studies, however, have shown that many addiction treatment counselors,
with whom MMP patients are in daily contact, have limited awareness of PrEP [16, 36]. It is
thus important to provide necessary information and skills training to MMP providers at the
organization level so that they can facilitate participant engagement and retention just as they
would for other services (e.g., HIV testing, referral) relevant to HIV prevention.

Moreover, attitudes toward the program were positive based on both quantitative and
qualitative responses. These findings are promising because this is a population at high-risk
for HIV and is thus an important target group in terms of potentially benefitting from the
intervention. Overall, this pattern of results strengthens the evidence base that CHRP-BB is
acceptable among high risk PWUD enrolled in MMP. We note, however, that 20% of
participants did not feel positively about the daily text messaging component, one of the
components of the CHRP-BB intervention. Potential reasons for this could be perceived
breach of privacy, using other reminder strategies (e.g., pill organizer, alarm), preference for
coded messages, and lack of interactive messaging since these were 1-way messages [37].
As such, it is important that future work address these concerns to improve the usability of
mHealth in HIV prevention.

Analyses further demonstrated the preliminary efficacy of the intervention in terms of
improving PrEP adherence and PrEP-related knowledge over time. It appears that the
intervention was also successful in reducing HIV transmission risk among this high-risk
group and in providing the appropriate information, motivation, and behavioral skills to
support and strengthen HIV risk reduction outcomes. The intervention effect also remained
durable from post-intervention to the 1-month follow-up point, with the exception of
retaining information related to PrEP and HIV risk reduction. This suggest the potential
utility of a booster session that reviews the key concepts covered during intervention groups
to prevent decay in the initial intervention effects [38]. Furthermore, future implementation
of the intervention will require long-term follow-up and surveillance for monitoring
adherence, adverse events, drug resistance, and risk compensation. Overall, findings support
continued efforts to pursue this innovation to address the HIV-related risk behaviors and
PrEP uptake and adherence as experienced by many PWUD in treatment.

Although the results are promising, study limitations must also be noted. First, the
preliminary efficacy pilot did not include a control group. Thus, we cannot rule out the
possibility that outcomes were influenced by factors extraneous to the intervention. Second,
the study included a relatively small sample of participants enrolled in the MMP, which
limits our ability to detect the significance of small effects and effects with substantial
variability and to generalize the findings to a different risk group (e.g., PWUD not enrolled
in MMP). Third, our design included a short-term follow-up, which limits us from
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determining the durability of the intervention effects. Fourth, while PrEP adherence was
high, it is unclear if it was related to the SMS or the behavioral intervention or both. Finally,
this study relied solely on self-reported data (e.g., PrEP adherence, drug use, sexual risk
behaviors) and results may thus be subject to social desirability bias. Future studies therefore
need to utilize more reliable measures (e.g., dried blood spots) in addition to the self-report
measure. Regardless of these limitations, we believe that our findings carry important
implications for efforts to improve the PrEP continuum of care among high-risk PWUD in
the US [39], where PrEP for primary HIV prevention still remains understudied and
underutilized.

The magnitude of the problems being addressed — primary HIV prevention — is enormous.
As such, information gleaned from this study can have a significant positive impact on the
overall HIV epidemic. While the findings of this pilot study will add to the body of
knowledge regarding combination approaches for HIV prevention, it has also provided us
with a solid empirical foundation to proceed with a larger scale randomized controlled trial
(RCT). Given the documented preliminary efficacy of the CHRP-BB intervention to improve
adherence to PrEP and HIV risk reduction, this could have a direct and rapid effect in
curbing HIV transmission among PWUD. Furthermore, if this intervention approach is
successfully implemented in similar drug treatment programs or in the community, the
impact could be even greater. This is particularly timely as we are now witnessing an
alarming increase in opioid overdose throughout the US and other countries. Additionally,
this intervention could be adapted and implemented among other risk groups (e.g., men who
have sex with men), and thus has the potential for greater significance.

Conclusions

Overall, the CHRP-BB represents a feasible and acceptable intervention with preliminary
efficacy to optimally address PrEP adherence and HIV risk reduction needs of high risk
PWUD in substance abuse treatment. The reported outcomes are promising and indicate the
benefits of systematically implementing this combination approach to foster PrEP adherence
and HIV risk reduction. Future RCTs are warranted to further establish the efficacy of this
intervention among high risk groups. Also, adapting this approach to other populations (e.g.,
racial and ethnic minorities, incarcerated individuals, youth, women), is necessary to
determine whether similar results will be found among other priority populations.
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Table 1

Overview of the CHRP-BB intervention sessions

Session topics Topics taught
Actively participating in health care, Improving skills for partnering with health care providers;
1. Making the most of PrEP as an active Improving skills for partnering with health care provider;

health manager

Understanding PrEP; Pros/Cons of taking PrEP;
Building PrEP adherence skills

2. Reducing drug risk and taking PrEP

Identifying drug-related HIV-risks;
Learning about proper needle cleaning;
Managing drug cravings;

Reducing the use of drugs while on PrEP

3. PrEP adherence and sex risk reduction

Identifying sex-related HIV risks,
Learning about latex products and their correct use;

strategies Use of latex protection while on PrEP
4. Negotiating partner support for HIV Negotiating use of latex;
prevention Communicating about PrEP and sex and drug- related HIV risk
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Table 2

Interview Guides

Vi.

Vii.

viii.

How relevant do you think was the program for HIV prevention?

What are some of the challenges or concerns of taking PrEP as prescribed?

Prompt: adherence, cost, visit to doctor, daily dose, effectiveness,

How useful do you find the text messages in helping you remember take PrEP?

What were some of the greatest potential issues or barriers (if any) to receiving text messages?

How satisfied are you with the group content offered in the program?

What do you think about the intervention format, number of sessions, length of sessions, group exercise?
What concerns you the most about this program?

What do you think would be helpful for us to consider in terms of better designing this program?
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Table 3

Baseline Characteristics of the Participants (A= 40)

Variable Frequency %
Age: Mean (+5D) 44.8 (¥11.8)
Gender

Male 22 55.0

Female 18 450
Sexual orientation

Heterosexual 31 775

Homosexual, gay, or lesbian 3 75

Bisexual 6 15.0
Ethnicity

White 23 575

African American 13 325

Hispanic or Latino 3 75

Other 1 25
Marital status

Married 12 30.0
High school graduate 30 75.0
Employed 3 7.5
Income

< $10,000 USD 31 775

$10,000 — $19,999 USD 7 175

>$20,000 USD 2 5.0
Homeless (past 30 days) 11 275
Methadone dose, mean (mg) 78.5 (£25.8)
Injected illicit drugs (past 30 days) 29 725
Shared injection equipment (past 30 days) 25 625
Been sexually active (past 30 days) 32 80.0
Had paid sex (past 30 days) n=3

No 13 406

Yes 19 594
Number of sexual partners (past 30 days) n=3

1 13 406

2-5 15 46.9

>6 4 126
Always used condom with casual partner n=3

No casual partner 5 15.6

No 13 406

Yes 14 438

Note. SD = standard deviation; HRBS = HIV risk-taking behavior scale; PrEP = pre-exposure prophylaxis.
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