
May 2017 | Volume 8 | Article 5611

Original research
published: 11 May 2017

doi: 10.3389/fimmu.2017.00561

Frontiers in Immunology | www.frontiersin.org

Edited by: 
John B. F. de Wit,  

University of New South Wales, 
Australia

Reviewed by: 
Masoumeh Dejman,  

Johns Hopkins University, USA  
Limin Mao,  

University of New South Wales, 
Australia

*Correspondence:
Roman Shrestha  

roman.shrestha@uconn.edu

Specialty section: 
This article was submitted  

to HIV and AIDS,  
a section of the journal  

Frontiers in Immunology

Received: 01 February 2017
Accepted: 26 April 2017
Published: 11 May 2017

Citation: 
Shrestha R, Altice F, Karki P and 

Copenhaver M (2017) Developing an 
Integrated, Brief Biobehavioral HIV 

Prevention Intervention for High-Risk 
Drug Users in Treatment: The 

Process and Outcome of  
Formative Research.  

Front. Immunol. 8:561.  
doi: 10.3389/fimmu.2017.00561

Developing an integrated, Brief 
Biobehavioral hiV Prevention 
intervention for high-risk Drug 
Users in Treatment: The Process  
and Outcome of Formative research
Roman Shrestha1,2*, Frederick Altice2,3, Pramila Karki2,4 and Michael Copenhaver2,4

1 Department of Community Medicine and Health Care, University of Connecticut Health Center, Farmington, CT, USA, 
2 Institute for Collaboration on Health, Intervention, and Policy, University of Connecticut, Storrs, CT, USA, 3 AIDS Program, 
Department of Internal Medicine, Section of Infectious Diseases, Yale University School of Medicine, New Haven, CT, USA, 
4 Department of Allied Health Sciences, University of Connecticut, Storrs, CT, USA

To date, HIV prevention efforts have largely relied on singular strategies (e.g., behavioral 
or biomedical approaches alone) with modest HIV risk-reduction outcomes for people 
who use drugs (PWUD), many of whom experience a wide range of neurocognitive 
impairments (NCI). We report on the process and outcome of our formative research 
aimed at developing an integrated biobehavioral approach that incorporates innova-
tive strategies to address the HIV prevention and cognitive needs of high-risk PWUD 
in drug treatment. Our formative work involved first adapting an evidence-based 
behavioral intervention—guided by the Assessment–Decision–Administration–
Production–Topical experts–Integration–Training–Testing model—and then combining 
the behavioral intervention with an evidence-based biomedical intervention for imple-
mentation among the target population. This process involved eliciting data through 
structured focus groups (FGs) with key stakeholders—members of the target popula-
tion (n = 20) and treatment providers (n = 10). Analysis of FG data followed a thematic 
analysis approach utilizing several qualitative data analysis techniques, including 
inductive analysis and cross-case analysis. Based on all information, we integrated 
the adapted community-friendly health recovery program—a brief evidence-based 
HIV prevention behavioral intervention—with the evidence-based biomedical compo-
nent [i.e., preexposure prophylaxis (PrEP)], an approach that incorporates innovative 
strategies to accommodate individuals with NCI. This combination approach—now 
called the biobehavioral community-friendly health recovery program—is designed to 
address HIV-related risk behaviors and PrEP uptake and adherence as experienced 
by many PWUD in treatment. This study provides a complete example of the process 
of selecting, adapting, and integrating the evidence-based interventions—taking into 
account both empirical evidence and input from target population members and 
target organization stakeholders. The resultant brief evidence-based biobehavioral 
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approach could significantly advance primary prevention science by cost-effectively 
optimizing PrEP adherence and HIV risk reduction within common drug treatment 
settings.

Keywords: hiV prevention, preexposure prophylaxis, neurocognitive impairment, people who use drugs, 
combination approach, biobehavioral community-friendly health recovery program

inTrODUcTiOn

Even with numerous HIV prevention interventions, HIV 
incidence in the US has not decreased in the past 15 years (1). 
People who use drugs (PWUD) remain a priority population as 
they represent a critical conduit for new HIV infections, which 
occur through preventable HIV risk behaviors (2–6). An increas-
ing number of evidence-based behavioral strategies to prevent 
HIV have been developed for high-risk populations, including 
PWUD (7), which have rightfully remained central to HIV risk 
reduction and medication adherence. Despite the implementa-
tion of extensive behavioral interventions over the past decades, 
these strategies have not been sufficiently effective to show 
comparable outcomes among PWUD (8, 9). Therefore, there is 
an urgent need to incorporate innovative strategies that take into 
consideration the specific risk reduction needs of this population 
to improve existing HIV prevention approaches.

Significant advances in biomedical HIV research [e.g., 
preexposure prophylaxis (PrEP)] have been made over the 
past few years. The recent availability of PrEP—the daily self-
administration of antiretroviral medication for primary HIV 
prevention—provides an unprecedented opportunity to curtail 
the HIV epidemic. Evidence from recent PrEP trials has dem-
onstrated its safety and efficacy in significantly reducing the risk 
of HIV acquisition for those at substantial risk of acquiring HIV 
infection, including PWUD (10–14). Consequently, the Centers 
for Disease Control and Prevention (CDC) recommends PrEP 
in PWUD and provides clinical practice guidelines for the use of 
PrEP for HIV prevention (15).

Despite unequivocal evidence supporting PrEP in the US, its 
scale-up has been gradual overall (16), and nearly absent among 
PWUD. One of the primary barriers to wide-scale usage of PrEP is 
the requirement for near perfect adherence to the daily self-admin-
istration of PrEP. Recent trials clearly establish that the success of 
PrEP is dependent on behavioral factors affecting PrEP uptake and 
medication adherence. Importantly, these trials maximized the effi-
cacy of PrEP by incorporating behavioral approaches that motivate 
clients to initiate it and then adhere to it consistently, modify their 
risky behaviors [e.g., prevent other sexually transmitted infections 
(STIs)], and help them to acquire and retain the knowledge and 
skills necessary to support behavior change (10–14). Therefore, 
experts are now calling for combination approaches to primary 
HIV prevention that comprises both biomedical and behavioral 
components for optimizing health outcomes (17–19).

Recently, accumulating evidence has demonstrated that a dis-
proportionate percentage of PWUD (>30%) experience a wide 
range of cognitive deficits in various domains—such as execu-
tive function, attention, memory, new learning, information-
processing speed, and visual–spatial perception (20–25)—that 
have significant impact on HIV risk behaviors as well as HIV 

risk-reduction intervention outcomes (9, 25–29). For example, 
deficits in executive function influence rational decision-making, 
which may impede individuals from making safer sexual choices. 
Similarly, slowed information-processing function may prevent 
the timely, appropriate consideration of risk variables during 
decision-making situations (30). In addition to chronic drug use, 
several cognitive risk factors, including opioid substitution ther-
apy and comorbidities (20–22, 31–33), tend to worsen neurocog-
nitive impairment (NCI) symptoms of PWUD to the extent that 
it may be disruptive to their participation in treatment services, 
including decreased treatment engagement (34–36), poor treat-
ment retention (37, 38), and poor treatment outcomes (30, 33, 34, 
39–42). Therefore, successful behavioral engagement of PWUD 
in biomedical prevention, such as PrEP uptake, continuation in 
PrEP program, and optimal PrEP adherence, may be complicated 
by the cooccurrence of NCI. The potentially disruptive impact of 
NCI must therefore be addressed when designing contemporary 
combination prevention packages targeting PWUD.

The aim of this study was to integrate an evidence-based 
behavioral approach with an evidence-based biomedical 
approach. Furthermore, we incorporated innovative strategies 
in the integrated biobehavioral intervention to optimally address 
PrEP adherence and HIV risk reduction needs of high-risk 
PWUD within common drug treatment settings [e.g., metha-
done maintenance program (MMP)]. The first aim was to adapt 
an evidence-based behavioral intervention by adding specific 
content to foster PrEP adherence and treatment engagement 
and incorporating strategies to accommodate individuals’ NCI. 
The second aim was to integrate the resultant, adapted behav-
ioral intervention with the evidence-based biomedical approach  
(i.e., PrEP) to form a combination HIV prevention approach. The 
process and outcomes of our formative research, including the 
resulting integrated intervention, are outlined below.

MaTerials anD MeThODs

We prepared to develop an integrated biobehavioral approach 
to optimally address HIV prevention needs of high-risk PWUD 
by conducting formative research that first involved adapting 
an evidence-based behavioral intervention. We then combined 
the adapted behavioral intervention and the evidence-based 
biomedical intervention (i.e., PrEP) for optimal implementation 
among the target population.

adapting an evidence-Based Behavioral 
intervention
We used the Assessment–Decision–Administration–Production–
Topical experts–Integration–Training–Testing (ADAPT-ITT) 
(43) model as a guide for adapting an evidence-based behav-
ioral intervention with the goal of optimally designing it for 
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TaBle 1 | applying the assessment–Decision–administration–
Production–Topical experts–integration–Training–Testing model to adapt 
the community-friendly health recovery program (chrP) intervention for 
implementation among high-risk people who use drugs (PWUD).

Phase Methodology

1.  Assessment •	 Conducted focus groups (FGs) with members of the target 
population (i.e., high-risk PWUD) and organizational key 
stakeholders (i.e., treatment providers) to determine the 
specific needs of the target population

•	 Decisions regarding the characteristics of intervention 
(e.g., content, format, placement, delivery) were made to 
inform the adaptation of the behavioral intervention

•	 Analyzed results of formative evaluations

2.  Decision •	 Decided to adapt the CHRP intervention defined as an 
evidence-based behavioral intervention by the SAMHSA

3.  Administration •	 Theater testing was conducted during the FGs with 
members of the target population to examine attitudes 
toward the format and content of the intervention and 
to receive feedback and recommendation for improving 
acceptability of the intervention

4.  Production •	 Revised the existing CHRP intervention based on the 
results of the previous phases

•	 Created the first draft of the adapted CHRP intervention 
while maintaining fidelity to the core elements and theory

5.  Topical experts •	 Sought feedback from content experts on the first draft of 
the adapted EBI and the flow and content of the manual

6.  Integration •	 Integrated topical experts’ feedback to create the final 
draft of the intervention

•	 Drew upon Wiley’s framework to develop a culturally 
sensitive intervention approach

[We combined the final, adapted CHRP intervention with the 
evidence-based biomedical intervention (PrEP)—now called 
CHRP-BB—designed to address HIV risk reduction and PrEP 
adherence challenges common among PWUD]

next steps to be completed

7.  Training •	 Train research assistants to assist with implementation 
of the biobehavioral community-friendly health recovery 
program (CHRP-BB) intervention, participant recruitment, 
and data collection during the testing of the CHRP-BB 
intervention

8.  Testing •	 Administer the CHRP-BB intervention among 40 high-risk 
PWUD in methadone program

•	 Examine feasibility, acceptability, and preliminary efficacy 
of an integrated CHRP-BB intervention for adherence to 
PrEP and HIV risk reduction among high-risk PWUD
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implementation among our target population of high-risk 
PWUD. The ADAPT-ITT model, which is designed to help 
adapt existing evidence-based interventions (EBIs), consists 
of eight sequential steps that include Assessment, Decision, 
Administration, Production, Topical Experts, Integration, and 
Training. In this study, we used the first six steps of the ADAPT-
ITT framework (see Table 1), as follows.

Assessment Phase
This phase involved collecting data from members of the target 
population (i.e., high-risk PWUD in methadone program) 
and organizational key stakeholders (i.e., treatment providers) 
using focus group (FG) sessions to determine specific needs of 

the target population. The objective of conducting FGs was to 
guide the adaptation process of the evidence-based behavioral 
intervention, in terms of determining (a) intervention content 
(i.e., specific content areas of the original intervention modules 
to include/exclude, emphasize/abbreviate), (b) delivery modality 
(i.e., group vs. individual), and (c) intervention session duration 
(i.e., length/timing). We focused on the key characteristics of the 
HIV transmission risk and NCI profile and medication adher-
ence issues of the target population, interest in PrEP, and ways to 
optimize intervention content, format, and delivery in terms of 
accommodating cognitive deficits.

Decision Phase
This phase involved using results from the FG sessions to inform 
selection of an existing behavioral intervention targeting high-
risk PWUD in a drug treatment setting. Our goal was to select an 
EBI that was most relevant to the target population—high-risk 
PWUD in a treatment context. As such, we reviewed the avail-
able EBIs and associated published reports to identify EBIs that 
seemed most appropriate.

Administration Phase
This phase involved pre-testing methodology, known as theater 
testing, to adapt an EBI with our target audience. FG sessions were 
used to examine attitudes regarding the format and content of the 
intervention and to collect feedback and recommendations for 
improving the acceptability of the intervention among members 
of the target audience.

Production Phase
This phase drew upon the results of the previous phases and 
involved carefully adapting content from the original EBI as well 
as creating a first draft of the adapted behavioral intervention. The 
aim was to produce a successfully adapted behavioral interven-
tion for our target population, while maintaining fidelity to the 
core elements and behavioral theory.

Topical Experts Phase
This phase involved collecting feedback from content experts on the 
first draft of the intervention manual. Content experts were identified 
in several key domains: HIV prevention, substance abuse, PrEP as 
HIV prevention, and high-risk PWUD. We identified experts based 
on a needs assessment of our target population (phase 1). Experts 
were presented a draft of the adapted behavioral intervention to 
provide feedback and recommendations for further refinement.

Integration Phase
In this phase, we integrated feedback from topical experts into the 
adapted intervention in preparation for pilot testing. Importantly, 
in order to develop a culturally sensitive intervention approach, 
we drew on Wiley’s framework that includes accommodation, 
incorporation, and adaptation (44).

integrating a Biomedical approach with 
the adapted evidence-Based Behavioral 
intervention
Additionally, we integrated the adapted version of the behavioral 
intervention with the evidence-based biomedical intervention 
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TaBle 3 | structured interview instrument for collecting data from the 
target population participants.

items Questions

1 What are the health problems or concerns that are the most important 
to you right now? What do you worry about the most?

2 Have you ever participated in an HIV education program or HIV 
prevention groups that covered drug use and sexual risk behaviors? 
What was the most helpful about it? What could have been improved?

3 What types of information or skills should we consider in creating a 
better HIV prevention program for people in health care settings or 
addiction treatment?

4 When you participate in group or individual counseling sessions while 
in treatment, do you ever have difficulty remembering details later or 
concentrating on what is covered? Please describe some examples…

5 What are some ways that HIV prevention material could be  
presented so that you could be better able to concentrate, learn,  
or remember details, for example (provide examples of tools—hands-
on/review chunks of material/multimodal presentation/interactions with 
peers, etc.)?

6 In your daily life, what helps you remember things best like appointment 
times, when to take medications, for example? Seeing or hearing 
information? Using “reminders”? Practicing certain routines  
(e.g., taking meds before bed)?

7 What types of memory aids (e.g., phone, alarms, calendar, etc.) have 
you used to help you remember to do certain tasks (e.g., meet with  
your counselor, take medication, attend doctor’s appointment, etc.)

8 What are some other strategies that could help?

9 What you heard about the medication PrEP? (Describe the basics of 
what it is and how it works, if applicable). Who should take it and why?

10 If APT Foundation—like other programs—makes PrEP widely available, 
would you be interested in trying it?

11 Since PrEP has to be taken properly for it to work, what are the best 
ways you can suggest for reminding people to take it?

12 What do you think would be the greatest pros and cons of using PrEP 
as part of a brief (~4 group session—describe community-friendly health 
recovery program) HIV prevention program during treatment?

13 What other suggestions/comments can you provide?

TaBle 2 | characteristics of all interview participants.

Target population 
(n = 20)

Treatment provider 
(n = 10)

Age (years) Range: 28–59  
(mean: 42)

34–65 (mean = 49)

Gender Female: 11 (55%) 6 (60%)

Ethnicity African-American:  
5 (25%)

African-American: 4 (40%)

White: 13 (65%) White: 6 (60%)

Others: 2 (10%)

Enrolled in drug 
treatment

20 (100%) –

HIV transmission risk 
behaviors

Drug-related: 14 (70%) 
Sex-related: 19 (95%)

–

Employment 
characteristics

– Infectious disease nurses: 
3 (30%)
Addiction counselors: 3 (30%)
HIV prevention counselor:  
1 (10%)
Physicians: 2 (20%)
Administrator: 1 (10%)
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(i.e., PrEP) to optimally address the HIV prevention needs 
of high-risk PWUD in drug treatment. In order to assist with 
the integration process, the FGs also covered issues pertain-
ing to participants’ attitude toward PrEP use, implementation 
of PrEP in community-based drug treatment facilities, such 
as MMP, the target population’s preferences (e.g., PrEP use), 
and logistical issues involved in the implementation of PrEP  
(e.g., cost, resources, and time). The key factors that we considered 
were (a) perceived relevance of PrEP use to overall health care 
and health-related quality of life among the target population, 
(b) participants’ likelihood of adhering to PrEP, (c) how to make 
PrEP optimally available to the target population, and (d) what 
approach would be least disruptive to the existing workflow in 
the clinic.

Fg Participants and Procedures
A convenience sample of participants was recruited via flyers, 
word-of-mouth, and direct referral from counselors at the APT 
Foundation, Connecticut’s largest methadone clinic. Potential 
participants were screened in-person in a private room or by 
phone using a screening form. Individuals who met inclusion 
criteria, and who were willing to participate, were provided a 
description of the study and invited to provide informed con-
sent, followed by the FG. All participants were reimbursed for 
the time and effort needed to participate in the FG. The study 
protocol was approved by the Institutional Review Board at the 
University of Connecticut and received board approval from the 
APT Foundation Inc.

Between May and June 2016, we conducted structured FG ses-
sions with members of the target population (n = 20) and with 
treatment providers (n = 10). Members of the target population 
were individuals who shared key characteristics with our target 
population (i.e., HIV-negative, enrolled in MMP, and presence of 
drug- and/or sex-related HIV risk behaviors). The characteristics 
of participants were as follows: female (55%), African-American 
(25%), age range 28–59 years (mean age = 42), participating in 
drug treatment (100%), and recent history of drug-related (70%) 
and sex-related (95%) risk behaviors. Treatment providers from 
a multidisciplinary team at the clinic and drug treatment facility 
were invited to participate based on the degree to which they 
assisted in the HIV-related care of the target population. Our 
objective was to interview treatment providers with a range of 
expertise assisting target population in the region. Employment 
characteristics of treatment provider participants were as follows: 
infectious disease nurses (30%), addiction counselors (30%), HIV 
prevention counselor (10%), physicians (20%), and administrator 
(10%). The demographic characteristics of treatment provider 
participants were as follows: female (60%), White (60%), and age 
range 34–65 years (mean age = 49) (see Table 2).

All FG sessions were structured around a set of carefully pre-
determined interview guides as used in prior studies (45–47) (see 
Tables 3 and 4). These guides were brief, structured but relatively 
open-ended to encourage free-flowing discussion. Participants 
would ask each other or to the facilitators follow-up questions. 
The FG sessions were led through an open discussion based on 
the FG guides by two trained graduate-level facilitators. A total of 
six FG sessions were conducted and each session lasted between 
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TaBle 4 | structured interview instrument for collecting data from the 
treatment providers.

items Questions

1 What do you think is your patients’ level of understanding about HIV 
transmission risk?

2 What types of HIV risk behaviors do you perceive in your patients?

3 What do you think patients practice risky behaviors? What kinds of 
situations seem the most common?

4 What level of neurocognitive functioning do you see among most clients 
in the program?

5 What proportion would you guess have cognitive impairments that might 
impact their participation in treatment?

6 (If common), what strategies have you used to accommodate those 
patients?

7 What do you think is the role of cognitive impairment may play in 
their HIV risk behavior? What about their treatment engagement and 
outcomes?

8 What strategies do you think could help your clients to better engage 
in individual or group HIV prevention sessions, remember content from 
session, and remember to apply content?

9 What specific strategies or tools do you think would be practical/useful 
for incorporating into our HIV prevention program (describe community-
friendly health recovery program) to accommodate individuals with 
cognitive impairment?

10 What do you know about PrEP? (describe the basics if they are 
unfamiliar)

11 How would you feel about offering/prescribing PrEP to your clients in the 
context of HIV prevention and treatment?

12 How interested/willing do you think your clients would be about PrEP?

13 What are some of the challenges for delivering PrEP in this treatment 
setting?

14 What do you think are the greatest potential barriers to and facilitators of 
PrEP use among clients?

15 What concerns you the most about the use of PrEP among your clients 
(e.g., side effects, adherence, etc.)?

16 What other suggestions should we consider?
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45 min and 1 h. An average of five participants, with a range of 
four to six, per session were included in each FG session, which 
was consistent with the figures quoted in the FG methods litera-
ture (48–50). All FG sessions were audiotaped with participants’ 
permission and were transcribed verbatim. A trained doctoral-
level researcher conducted the resulting content analyses.

Data analysis
We used Atlas.ti software to facilitate management and analysis of 
FG data (51). Data from the target population and treatment pro-
vider FGs were analyzed independently. Data analysis followed 
a thematic analysis approach, applying several qualitative data 
analysis procedures (e.g., inductive analysis, cross-case analysis). 
In the initial inductive analysis, emergent themes and patterns 
were identified directly in the transcripts. The coding process 
was completed for each FG transcript and a master list of themes 
was compiled to reflect overarching themes. Two research team 
members met regularly to become acquainted with participant 
narratives, to contextualize differences, to build consensus, and 
to cross-case analysis decisions of emerging themes. Interrater 

agreement was calculated by a third member of the research 
team, which was 95% or greater for each FG. Primary themes 
derived from the FG data were used to retain, update, and revise 
the contents from the original behavioral intervention to inform 
the integrated biobehavioral intervention.

resUlTs

adaptation of an evidence-Based 
Behavioral intervention
The adaptation process of the behavioral intervention followed 
the general principles of the ADAPT-ITT model (see Table 1), 
which are detailed below.

Assessment Phase
In order to conduct a needs assessment and to determine what 
would be the most relevant intervention for our target population 
(i.e., high-risk PWUD in treatment), we collected information 
from members of the target population and treatment providers 
using the FG sessions. Overall, the results from the FGs (both tar-
get population and treatment providers) identified the following 
key themes and subthemes regarding our population of high-risk 
PWUD for inclusion in the adapted EBI:

 (a) Appropriate for the behavioral component to retain original 
content of the CHRP intervention related to both drug- and 
sex-related HIV risk reduction.

 (b) Intervention should cover content specific to PrEP:
•	 Basics about PrEP;
•	 Potential motivation driving PrEP use (e.g., pros and cons 

of achieving high levels of adherence to PrEP);
•	 Problem solving (e.g., improving strategies for identifying 

and overcoming obstacles to adherence);
•	 Facilitators to PrEP adherence (e.g., learning memory aids 

for improving adherence);
•	 Enhancing decision-making related to PrEP;
•	 Overcoming stigma related to being on PrEP.

 (c) Greater emphasis on certain strategies or tools to accommo-
date participants with NCI in order to help them to better 
concentrate, learn, and remember details:
•	 Multimodal style of presenting material (e.g., oral, visual, 

skill-building modalities);
•	 Use of simple language and frequent review of materials;
•	 Assessment with immediate feedback (e.g., before and after 

quizzes, awarding small prizes relevant to the sessions);
•	 Use of memory aids (e.g., workbook, text messaging);
•	 Behavioral learning (e.g., contingency management);
•	 Learning by doing (e.g., role-play, in-session short  

activities).
 (d) Appropriate to retain the original characteristics of the 

intervention:
•	 Format (e.g., a manual-guided intervention strategy com-

prises four 60-min sessions);
•	 Delivery (e.g., weekly group sessions).

The results of FGs with the target population and the treat-
ment providers are reported below.
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FG Interviews with Target Population
Participation in HIV Prevention Groups
Most participants reported that they had previously participated 
in some form of HIV education program, particularly in a drug 
treatment setting, in a correctional unit, or in a rehabilitation 
center. Participants were asked to comment on the types of 
information or skills that we should consider in creating a better 
program in health-care settings or addiction treatment. Common 
responses included the following:

“Teach them responsibility and accountability…maybe 
now change your risky behavior.” “Basically, aware-
ness… a lot of people only talk about contracting  
it through sex but there’re a lot of other ways you can 
get it.”

Strategies to Accommodate Individuals’ NCI
The majority of participants reported that they have some cogni-
tive deficit, particularly memory and learning disabilities, which 
prevents them from remembering intervention content later or 
concentrating during sessions. Participants provided sugges-
tions regarding possible ways HIV prevention material could 
be presented so that people with NCI could be better able to 
focus, learn, or remember details. Participants primarily recom-
mended the use of simple language and repetition of materials, 
contingency management, assessment with immediate feedback, 
structure and consistency, use of memory aids, and multimodal 
presentation of material:

“You can catch people’s attention using different 
ways. Watching… speaking… interacting with them.”  
“I think what’s more helpful will be demonstrations that 
we do ourselves in addition to what you [group facilita-
tor] do.” “They need to make it simpler.” “Reiterating.” 
”Give them some test to help them remember after the 
session…and hand out something to award them if they 
did well.”

When questioned about what helps them remember things 
best (e.g., appointment times, taking medication), most par-
ticipants reported the use of external memory aids, such as their 
phone, memory book, telephone/text reminder, alarms, and 
social support.

“My clinician sends me text a day before my appoint-
ment.” “I will put it in my phone. When it’s time, my 
phone will go off.” “I write on a piece of paper and 
stick on something or put it in my cell phone.” “Have 
family help out. People near you care for you. You 
need that support from your network.” “Reminder 
calls.”

Knowledge and Awareness about PrEP
With regards to PrEP, almost none of the participants had ever 
heard of PrEP (95%) before participating in the study. Participants 
who had heard of PrEP knew that it was for individuals who 
engage in risky behaviors and its use would stop them from being 

infected with HIV. Participants were concerned that others in the 
community may also be unaware of PrEP, and highlighted the 
importance of getting the information out and advocating for its 
uptake:

“It [PrEP] is out in the market and we don’t even know 
there’s a medication that prevents us from getting HIV.” 
“Why don’t they [counselors] bring this up during 
group sessions?”

Attitudes toward PrEP
While most participants expressed favorable attitudes toward 
the use of PrEP, a few expressed concerns about the complexities 
related to its use. The primary concerns participants raised about 
offering PrEP to individuals in drug treatment setting included  
(i) encouraging increased risky behavior, (ii) medication cost, 
(iii) side effects, (iv) interaction with methadone, (v) burden of 
daily medication, and (vi) stigma.

The most frequently mentioned concern about PrEP was the 
likelihood for increased risky behavior. Participants discussed 
issues related to the potential reduction in condom use, needle 
sharing, and worries related to inadvertently increasing other 
STIs:

“I’d be worried that by them taking it [PrEP], they’ll 
feel too much like superman…so they put themselves 
in more risky situations.” “It [PrEP] gives somebody to 
be not careful. If they know that they can still do this 
[engage in risky behaviors] and not get it [HIV], that’s 
going to make this [STIs] go through the roof.”

As participants were asked about the acceptability of taking 
PrEP, some brought up cost as one of the major barriers. They 
were unwilling or unable to pay for PrEP medication and were 
worried about insurance not paying for the cost associated with 
PrEP, as exemplified:

“Does insurance cover it? If there’s a copay or something 
on it, many people are not paying out of pocket for it.” 
“Obviously, I’m living on the street and don’t have a lot 
of money.”

Some participants expressed concerns about the potential side 
effects of PrEP on their health and highlighted the importance 
of increasing awareness about alternative approaches to HIV 
prevention. While, some participants were worried about the 
possible interaction between methadone and PrEP.

“Why would you want to mess with medication like 
that? You never know what side-effects you will get.”  
“I heard it somewhere that some HIV drugs wear off the 
effect of methadone.”

In general, participants thought that it would be hard for most 
people in drug treatment program, who are actively using drug, 
to take a pill consistently on a daily basis. They believed that the 
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use of illicit drugs or cognitive deficits (e.g., memory problems) 
may create significant barriers to PrEP adherence:

Taking it [PrEP] on a daily basis will be a problem… 
because most of them [PWUD] are not responsible 
enough to take it [PrEP] every single day.

A few participants shared that HIV stigma is prominent in 
their communities and, thus, would not go to HIV clinic to get 
PrEP medication because of stigma related to HIV. They noted 
that they would avoid HIV clinics due to the potential embarrass-
ment it could cause, as indicated:

Once I step into a HIV clinic to get it [PrEP], people will 
start thinking that I’ve got the virus [HIV]. I’d rather 
not take it.

Facilitators of PrEP Uptake and Maintenance
The majority of participants indicated that they would use 
external memory aids, such as cell phone, calendar, post-it notes, 
and pill container, while some suggested they would make use 
of social support network (e.g., friends, family members) to 
facilitate adherence to PrEP medication:

“I put an alarm in my phone. That’s the only way I 
remember.” “Put it in a daily pill container.” “My thera-
pist reminds me to take medication. I could do the same 
to take PrEP.”

FG Interviews with Treatment Providers
Patients’ Engagement in Risky Behaviors
All providers tended to agree that their clients practice higher 
level of HIV risk behaviors, including both sharing of injection 
equipment and condomless sex. Some of the treatment providers 
indicated that these risk behaviors were prevalent mostly among 
most-at-risk populations, including men who have sex with 
men (MSM) and people who inject drug. When asked why they 
believed their patients continue to engage in risky behaviors, 
example of the common response included:

I think it’s about the inability to see forward. This will 
feel good now and they don’t have the intellectual or 
emotional capacity to see the future.

Patients’ Level of NCI and Its Consequences
Treatment providers mentioned that they serve a mix of clients 
(10–50%) with varying degrees of NCI, which affect their ability 
to understand, process, and retain information and skills provided 
during treatment. This deficit in their cognitive functioning may 
be due to HIV infection, other infections, chronic drug use, or 
aging. Almost all providers agreed that the presence of cognitive 
deficit among patients negatively affects their engagement in HIV 
risk behaviors, treatment engagement, and treatment outcomes.

There is more chance that they will engage in risky 
behaviors. I’ve had clients who forget to take their 
meds or go see their doctors even after reminding them 
multiple times.

When asked about some possible strategies to use to accom-
modate patients’ NCI, common response included:

It has to be constant, constant, constant…repetitive, 
repetitive, repetitive, and has to be multiple mediums… 
maybe one group could be video, one group a talking 
group, maybe one group a writing group …with before 
and after quizzes.

Knowledge and Awareness about PrEP
When asked about how familiar they were with PrEP, the major-
ity of the providers reported that they were familiar with it and 
were able to describe its basics; however, very few (10%) reported 
having read the CDC’s clinical practice guidelines on PrEP. 
Surprisingly, addiction counselors, with whom the high-risk 
PWUD in drug treatment is mostly likely to meet on a regular 
basis, had relatively little awareness of PrEP.

“To be honest, I don’t know about it. You guys can 
educate us more about it…so that we can discuss that 
with the clients and the clients can follow up with you.” 
“I know very little, not enough, not nearly as much as 
I should have.”

Treatment Providers’ Attitudes toward PrEP
The majority of the providers agreed that the most-at-risk 
populations, including partners of HIV-infected individuals, sex 
workers, MSM, people with unsafe sexual behaviors, high-risk 
drug users, who are engaged in risk behaviors would make an 
appropriate PrEP candidate. Interestingly, a few providers indi-
cated that they would be hesitant to offer PrEP to individuals who 
are cognitively impaired or have a history of substance abuse.

It’s a great idea…but I don’t think I’d treat someone who 
is cognitively impaired with PrEP. I doubt they’ll adhere 
to it [PrEP].

Primary Concerns Raised about PrEP during FG Sessions
Six primary themes emerged that may have implications for set-
ting clinical protocols and informing future programs regarding 
PrEP: (i) PrEP acceptability, (ii) medication cost, (iii) possible 
increase in STIs, (iii) adherence, (iv) side effects, (v) stigma, and 
(vi) administrative logistics.

Although many providers tended to agree that their clients 
would be interested in being on PrEP, particularly if they are 
engaging in risky behaviors, some providers shared their concerns 
about the potential acceptability of PrEP among their clients.

I think for a lot of them it would be scary…But, if 
it’s promoted in the right way, I think people will feel 
comfortable about it.

When asked about some of the challenges for delivering PrEP 
in a treatment setting, many providers brought up issues related 
to medication cost as the most important one.

“I’m not sure about the insurance coverage…but it’ll 
definitely make a huge difference.” “With our clients, 
number one challenge can be insurance coverage.”
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Many providers were worried that widespread PrEP use could 
be associated with increase in clients’ engagement in risky behav-
iors (i.e., engaging in risk compensation) and STIs, which could 
potentially increase their overall risk for acquiring HIV.

I think that people have this new freedom that they’re 
finding with PrEP and they may be engaging in risky 
behaviors still…because they feel as though the worst 
thing that can happen is protected against.

In addition, providers raised concerns about adherence to 
PrEP, particularly among individuals with mental health diagno-
ses or ongoing substance abuse issues.

“Adherence would concern me the most, especially 
someone who is actively relapsing.” “I’d be really con-
cerned about how individuals will remember to take 
this med every single day.”

Some providers mentioned that they would be worried about 
the potential side effects associated with the use of PrEP, whereas 
one provider highlighted the issue about stigma that may be 
attached to PrEP use.

They may not want to take it stigma wise. I mean…if 
people see me taking it, in a second, they’ll know I’ve 
had risk behaviors.

Decision Phase
Based on the findings from the first phase and the assessment 
approaches used in prior studies (45–47), we concluded that the 
CHRP (52) would be an ideal fit for HIV prevention targeting 
high-risk PWUD in MMP. The CHRP is a brief, evidence-based 
behavioral HIV risk-reduction intervention designed for high-
risk PWUD participating in community-based drug treatment 
settings. It is a theory-based, manual-guided intervention strategy 
comprised of four 50-min group sessions that address sex- and 
drug-related HIV risk behaviors among high-risk PWUD enrolled 
in MMP. The sessions are provided by two trained facilitators who 
deliver intervention content using cognitive remediation strate-
gies (e.g., presenting material visually, verbally, and experien-
tially) designed to accommodate the mild-to-moderate cognitive 
difficulties that are common among this population (52).

Administration Phase
There was universally high acceptance of the behavioral interven-
tion among members of the target population in all FG sessions. 
Treatment providers also reported similar willingness to toward 
the behavioral intervention and no organizational barriers were 
identified to the successful integration of the intervention within 
existing programs at the research site. When asked to identify 
the total number and duration of the intervention sessions they 
thought would be feasible, the majority of the FG participants 
agreed that four 60-min group sessions would be feasible. This 
is consistent with the administration time of the original CHRP 
intervention. In terms of the implementation of the intervention, 
most participants felt that reminding participants participating in 
the group sessions would improve participant engagement.

Production Phase
Next, we developed the first draft of the adapted CHRP interven-
tion. The changes made to the original intervention incorporated 
elements based on the needs of high-risk PWUD in treatment 
identified in Phases 1–3. We incorporated only the necessary 
modifications in terms of content, style, and process to the origi-
nal CHRP intervention (52) as indicated in the previous phases. 
We also updated the quality assurance and process measures from 
the original intervention to reflect the adaptation.

Topical Experts Phase
The expert review resulted in a number of improvements to the 
first draft of the adapted intervention. In addition to language and 
format changes recommended, there was also a recommendation 
that we change the name of the adapted intervention from the 
“CHRP-NCI” to the “CHRP-BB.” Experts suggested that having 
“NCI” in the intervention name would potentially send a nega-
tive message to participants who may not perceive themselves to 
be cognitively impaired. Thus, it was recommended to included 
“biobehavioral” in the new name [i.e., biobehavioral community-
friendly health recovery program (CHRP-BB)], as this would 
more accurately represent the integrated biobehavioral approach. 
Additionally, they suggested that handouts for each group session 
should be provided to participants as needed.

Integration Phase
Feedback from topical experts was integrated into the second 
draft of the adapted EBI. Based on experts’ suggestions about 
the need for handout materials for each session, we developed 
materials to be given to participants at the end of each session. 
We also made the suggested language and format changes and 
changed the name of the intervention to “CHRP-BB.”

In order for the adapted CHRP intervention to be culturally 
appropriate, we drew on Wiley’s framework, which includes 
accommodation, incorporation, and adaptation as the three 
initial courses of action (44). Accommodation required having 
a better understanding of the communicative styles and literacy 
level of PWUD in treatment and to account for such factors in 
the adaptation process. Because our research team has extensive 
experience in the development, adaptation, and evaluation 
of innovative HIV prevention approaches targeting high-risk 
PWUD, we were readily able to engage in this course of action 
throughout the intervention adaptation process. Incorporation 
required becoming familiar with community practices and 
to incorporate them in the adapted intervention. Adaptation 
involved facilitating the intervention development process with 
the philosophy of tailored approach to promotion of informa-
tion, motivation, and behavioral skills to reduce risk behaviors 
and to improve medication adherence among high-risk PWUD 
in treatment (44).

integrating PreP into the adapted chrP 
intervention
Our results also showed an almost unanimous positive attitude 
about offering PrEP along with the behavioral intervention at 
drug treatment clinics (i.e., MMPs) and the clinics’ potential role 
in increasing adherence to PrEP among their clients.
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FG Interviews with Target Population
When asked if they would be interested in trying PrEP as a way to 
prevent HIV, the majority of the participants, but not all, reported 
that they would take PrEP themselves. A few participants reported 
that they did not engage in risky behavior and were therefore less 
interested in taking PrEP. They were, however, willing to be on 
PrEP if their engagement in risk behavior changes in the future. 
Additionally, many participants believed that it is important for 
people who engage in risky behaviors to be on PrEP.

I think that it [PrEP] is good and should be available 
for the ones that need it. And if someone’s engaging in 
risk behavior, they should definitely take it. It doesn’t 
only benefit that person, it will benefit people around. 
When you’re an addict, you’re not thinking straight. So, 
I mean, when you’re not thinking with clear head and 
you have been on PrEP as a fall back. So for those kind 
of people, it’s good to have.

The convenience of the dispensing venue was identified as an 
important facilitator to potential PrEP uptake and maintenance. 
Since all of the participants were enrolled at the drug treatment 
clinic (i.e., MMP) to get medicated on a daily basis, they pointed 
out that dispensing PrEP along with methadone at the MMP may 
increase adherence among this high-risk group.

“Give it to them with their methadone. Because they are 
not going to forget to come here.” “I think the best thing 
will be to give them with methadone because we are 
always going to make sure we get methadone. Because 
we will get sick if we don’t take it [methadone]. And as 
long as we can get it in the medication window, we’re not 
going to forget to take it.” “I don’t care what other people 
think. I would definitely take it with methadone. That 
doesn’t bother me.”

Some participants, however, highlighted the importance of 
maintaining privacy while dispensing PrEP in a drug treatment 
setting, to ensure that they are not labeled as engaging on risky 
behaviors:

Some people may be embarrassed to take the medicine 
[PrEP] while in line for methadone. Other people will 
know that that person has risky behavior.

Almost all participants welcomed the idea of a combination 
approach to the prevention of HIV that comprises both a bio-
medical (i.e., use of PrEP) and a behavioral intervention:

“I would say yeah, offer it. It’s good that you guys are 
educating, you know. One con, I see is that people will 
feel invincible taking it [PrEP]…but if you’re educating 
them, I think that will help them to understand the entire 
picture.” “I think that’s a clever idea…offer pamphlets, 
stuff like that, to educate people on it…so that they 
know what they are taking and what it’s doing to your 
body, how it works, how it blocks it [HIV], pros and 

cons.” “I love the idea, man. There’re a lot of rumors out 
there. You need to educate these people…and having 
PrEP as a back-up is great. If you forget to use condom 
when you’re high, you’re still safe.”

FG Interviews with Treatment Providers
Providers were asked how they felt about offering PrEP to clients 
in the context of HIV prevention and treatment. Almost all pro-
viders felt positively about PrEP and indicated that it should be 
made available to curtail the HIV epidemic.

“I think it’s fabulous. Why should people get infected 
[with HIV] if they don’t have to?” “I think it’s great. Our 
goal is to prevent HIV, right? If it [PrEP] is like 90% 
effective, then why not?” “I’ll be 100% for it. I’ve seen 
what HIV has done to people, especially at later stages. 
Honestly, prevention, prevention, prevention. We do a 
lot of reaction and not a lot of proactive prevention.” 
“I feel very comfortable recommending PrEP. I always 
mention it to our new patient [who are HIV-infected] 
as options for their friends and their Partners if their 
partners are still negative or have yet to be tested.”

The majority of the providers believed that offering PrEP along 
with methadone in a community-based drug treatment setting 
(i.e., APT Foundation) would help to facilitate monitoring and 
clients’ adherence to PrEP.

“I think it’s an amazing idea to provide PrEP in drug 
treatment clinic. I think it’s awesome, in that, at least 
you can watch them take it and you know it’s in their 
system…because if they have to come here already for 
methadone why don’t you just add the pill and…boom 
and you don’t have to worry about them taking it on 
their own, which may not happen.” “Since they are 
already hooked up with the methadone clinic, may 
be…the clinic can dispense medication. I think it’ll be 
really easy to monitor whether or not they took PrEP.”

In terms of strategic placement of PrEP for high-risk PWUD, 
almost all providers welcomed the idea of offering PrEP in drug 
treatment settings along with a behavioral intervention and 
believed that the administrative staffs would be receptive to this 
idea.

“Administration will be open to offering every service 
we could possibly offer to the clients. I see this [offering 
PrEP along with the CHRP intervention] as one more 
great thing and APT’s arsenal of community help, com-
munity treatment.” “They [administrative people] are 
all for the research and encourage us to participate in 
this sort of things.”

Based on the results of this study and available research, 
we integrated the final, adapted CHRP intervention with the 
evidence-based biomedical intervention (i.e., PrEP) to form a 
brief biobehavioral HIV prevention intervention—now referred 
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as the CHRP-BB. This combination HIV prevention approach, 
designed to address HIV risk reduction and PrEP adherence 
challenges common among PWUD, also incorporates strategies 
to address NCI.

As part of the combination approach (CHRPP-BB interven-
tion), the target population (i.e., high-risk PWUD in drug 
treatment) will receive a comprehensive package of prevention 
services, including HIV testing, diagnosis and treatment of 
diagnosed STIs, methadone treatment, prescription of PrEP, and 
four 1-h group sessions that focus on a range of relevant topics 
pertaining to reducing sex- and drug-related HIV risk behaviors 
and specific content intended to foster adherence to PrEP with 
strategies carefully incorporated to accommodate participants’ 
cognitive impairment. The group sessions include (see Table 5): 
(a) making the most of PrEP as an active health manager,  
(b) reducing drug risk and taking PrEP, (c) PrEP adherence and 
sex risk-reduction strategies, and (d) negotiating partner support 
for HIV prevention. Equally important, we sought to incorporate 
only the necessary modifications in terms of content, style, and 
process to the original CHRP intervention (52) as indicated by 
the information gleaned from the structured FG sessions.

DiscUssiOn

This study illustrates a systematic process of adapting and inte-
grating an evidence-based behavioral approach with an evidence-
based biomedical approach. To the best of our knowledge, this is 
the first study to develop an integrated HIV prevention interven-
tion designed to optimally address PrEP adherence, HIV risk 
reduction, and cognitive needs of high-risk PWUD in substance 
abuse treatment.

Consistent with prior findings (23, 53), the FG participants 
reported that a significant proportion of PWUD in treatment 
are cognitively impaired. These individuals often present for 
treatment with deficits in cognitive domains that may negatively 
affect their treatment outcomes. Importantly, the providers were 

unaware about the degree of cognitive deficits their patients may 
have. This has serious implications in terms of designing HIV 
prevention interventions, suggesting the need to incorporate 
appropriate strategies and tools to accommodate individuals’ 
level of cognitive deficits. There were also a number of behavioral 
and cognitive remediation strategies that were suggested during 
our FGs and stemming from prior intervention research (54–64). 
The incorporation of such strategies will help to accommodate 
clients’ cognitive difficulties, thereby providing the opportunity 
for all clients to fully engage in and benefit from treatment.

The results of our study also suggest that most participants 
are unaware of PrEP and are engaging in risky behaviors  
(e.g., sharing injecting equipment, condomless sex), as is consist-
ent with prior studies (65–69). This provides an evidence that 
there is significant room for improvement in participants’ level 
of awareness about PrEP and supports the need for including 
intervention content targeting these information deficits. When 
information deficits about PrEP were corrected by describing 
its potential benefits, interest in PrEP immediately increased. 
Furthermore, as raised in previous studies, participants in this 
study were concerned about risk compensation and sexual deci-
sion-making, side effects, interaction with methadone, stigma, 
adherence, and financial costs associated with PrEP (65, 70–73). 
These have serious implications in terms of designing interven-
tion content. Specifically, there is a need to include PrEP-related 
information (e.g., effectiveness, side effects, adherence, perceived 
affordability, risk compensation, effect of continued drug use 
on PrEP efficacy), develop behavioral skills to adhere to PrEP 
(e.g., taking it with methadone), and manage side effects. Finally, 
content should include skills to negotiate PrEP use, means of 
sustaining motivation, and developing safer sex and drug use 
practices in the context of PrEP (74).

The results of this study also suggested a need to offering PrEP, 
along with methadone, at drug treatment clinics (i.e., MMPs). 
Similar findings have been observed in studies, which have dem-
onstrated that directly observed therapy by MMP providers is 
cost-effective and efficacious at improving adherence (e.g., ART) 
and clinical outcomes among PWUD living with HIV (75–78). 
MMP clients are in contact with service providers on a daily basis 
for methadone administration, allowing the counselors to moni-
tor clients’ adherence to medication (79). Overall, these findings 
support a need for the combination approach that comprise 
both biomedical (i.e., use of PrEP) and behavioral intervention  
(e.g., motivate clients to adhere to regimen and to modify their 
risky behaviors or help them to acquire and retain the knowledge 
and skills necessary for that change) (17–19) for optimizing 
primary HIV prevention outcomes.

Our formative work of intervention development involved 
first, adapting an evidence-based behavioral intervention, guided 
by the ADAPT-ITT model, and then integrating the adapted 
behavioral intervention with the evidence-based biomedical 
intervention for implementation among high-risk drug users 
in treatment. This process was complemented by data elicited 
through structured FGs with members of the target population 
and treatment providers. Information gleaned from the study 
had a significant impact on the features of the resulting biobe-
havioral HIV prevention approach—now known as CHRP-BB, 
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including the emphasis on certain content, format, and flexibility 
of intervention delivery. The CHRP-BB intervention is novel in 
this context in that it includes both behavioral and biomedical 
components of HIV prevention. Additionally, this combination 
approach also incorporates certain strategies or tools to accom-
modate participants with NCI to help them concentrate, learn, 
and remember details.

The implementation of integrated HIV prevention (i.e., 
CHRP-BB) requires a comprehensive approach, which involves 
changes to be made at the organizational level. First, the most 
important challenge or ethical concern could include concerns 
about breach of confidentiality during direct observation of  
PrEP administration. Necessary arrangements (e.g., private room 
inside a clinic to facilitate supervised dosing and brief counseling) 
(80) need to be put in place to assure clients that PrEP-related  
services will not result in a breach of confidentiality. Second, some 
treatment providers who participated in the FGs, particularly the 
counselors at the methadone clinic, expressed a lack of expertise 
regarding PrEP, which could significantly reduce their participa-
tion in delivering the integrated PrEP services. One approach 
could be providing the necessary education and training to MMP 
providers and counselors, so that they can play an auxiliary role in 
engaging clients with PrEP use and provide support for treatment 
adherence, as they would for any other treatment-related services. 
Furthermore, our results suggest that additional methods such as 
cell phone reminders (e.g., phone calls, text), pill boxes, calendar 
marking, or contingency management could be utilized to further 
encourage adherence to PrEP, beyond what is provided through 
direct observation of PrEP at the MMP (81–84).

This study has limitations that are inherent to research with 
a qualitative method (85). We believe, however, that our care-
ful selection of study participants, a well-established analytical 
approach, and the incorporation of published empirical findings, 
resulted in a well-informed integrated HIV prevention approach. 
Small sample size may limit our ability to generalize the find-
ings to a different risk population. Furthermore, we have yet to 
determine whether our resulting intervention, the CHRP-BB, will 
result in substantial health-related changes in our target popula-
tion of high-risk PWUD in drug treatment. This will be studied 
in an upcoming pilot study to test the feasibility, acceptability, 
and efficacy of the new combination approach. We will also seek 
participant feedback following the pilot phase to guide any neces-
sary intervention modifications in preparation for a randomized 
controlled trial.

cOnclUsiOn

This study details the formative process in preparation to 
develop an evidence-based biobehavioral approach for HIV 

prevention—taking into account both published empirical 
evidence and input from target population and treatment  
providers—for use with high-risk PWUD in drug treatment. The 
findings from this study suggest that there is a great need for the 
combination approach (e.g., biobehavioral intervention) tailored 
to high-risk PWUD with cognitive impairment. The resulting 
biobehavioral intervention, CHRP-BB, is designed to address 
the HIV-related risk behaviors and PrEP uptake and adherence 
as experienced by many PWUD in treatment. We hope that 
the process and outcome of this formative research will help to 
inform similar work in the future as a growing number of EBIs 
have become widely available, but may not yet be in optimal form 
for implementation among certain risk populations or within real 
world clinical settings.
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