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Abstract

Background: Pre-exposure prophylaxis (PrEP) is a highly effective biomedical prevention intervention and a major strategy
for reducing the HIV burden in the United States. However, PrEP provision and uptake remain lower than estimated needs, and
in ways that may exacerbate HIV disparities among Black adolescent girls and young women in the southern United States. Data
suggest that gaps in provider knowledge of HIV epidemiology and PrEP and skills assessing sexual health practices are important
barriers to provision and uptake, with limited evidence-based interventions to address these gaps.

Objective: This paper describes the “PrEP-Pro” intervention, a multicomponent intervention to train and support family medicine
(FM) trainees to promote PrEP for adolescent girls and young women in Alabama.

Methods: The PrEP-Pro intervention comprises 3 main components guided by the Capability-Opportunity-Motivation-Behavior
(COM-B) model for behavioral change and the Consolidated Framework for Implementation Research (CFIR): (1) provider HIV
epidemiology and PrEP education, (2) sexual history taking, and (3) PrEP Champions. In phase 1, we will work with community
advisory boards (providers and clients) and then conduct focus groups with FM trainees to adapt content to train FM residents
on HIV epidemiology and PrEP and develop implementation strategies, including provider-facing tools and client-facing educational
materials. In phase 2, we will pretest and then pilot-test the initially adapted PrEP-Pro intervention with FM trainees. FM trainees
will complete baseline, 3-, and 6-month questionnaires post PrEP-Pro intervention. We will also conduct in-depth interviews
(IDIs) with FM pilot participants, adolescent girls and young women who accessed care after the PrEP-Pro pilot, and key
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stakeholders. The primary outcomes are PrEP-Pro acceptability and feasibility, which would be assessed using validated instruments
at months 3 (among pretest participants) and 6 (among pilot participants). Secondary outcomes will also be assessed, including
PrEP knowledge, sexual history-taking attitudes and practices, PrEP prescriptions among adolescent girls and young women
encounters, and sexually transmitted infections (STIs) and HIV testing among adolescent girls and young women encounters in
6 months.

Results: Study results will be disseminated to practices, state health officials, and other key stakeholders to solicit feedback on
implementation opportunities and challenges to inform a hybrid effectiveness implementation trial. Our results will also be
presented at local and national conferences and submitted to peer-reviewed journals.

Conclusions: As PrEP grows, there is a pressing need to train FM providers and develop appropriate, contextually relevant
tools to support PrEP implementation. The PrEP-Pro intervention is a multicomponent intervention to train FM residents across
Alabama on sexual history-taking, PrEP provision for adolescent girls and young women, and supporting practice-based PrEP
Champions. The PrEP-Pro intervention is anticipated to increase PrEP prescriptions for adolescent girls and young women and
expand comprehensive sexual and reproductive health care for adolescent girls and young women in rural and urban Alabama.
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Introduction

In the United States, Black adolescent girls and young women
are disproportionately affected by HIV compared to their White
and Hispanic counterparts [1]. In 2019, Black adolescent girls
and young women accounted for 54% of the approximately
36,801 new HIV diagnoses among women, despite representing
just 13% of the female population [2]. Further estimates suggest
that Black adolescent girls and young women are at
disproportionately higher risk of HIV in the south than in other
regions, where they account for 67% of new HIV diagnoses
among women [3,4], with a growing number among those living
in rural areas [4-6].

Pre-exposure prophylaxis (PrEP) is a highly effective biomedical
prevention intervention and is an important strategy for ending
the HIV epidemic in the United States. [7-9]. In 2012, the US
Food and Drug Administration approved the first PrEP agent,
a fixed oral combination of tenofovir disoproxil
fumarate/emtricitabine for use in adults [10,11], and later
broadened the approval to include adolescents in 2018 [12].
Most recently, in 2021, the Food and Drug Administration
approved a long-acting injectable formulation, cabotegravir, as
PrEP for adults and adolescents with vaginal or anal exposure
to HIV [13].

Despite advances in biomedical PrEP therapeutics to reduce
HIV incidence and increase patient autonomy, PrEP uptake
remains low compared to estimated needs and in ways that may
exacerbate disparities in HIV incidence [14,15]. In a
cross-sectional study of 429 adolescents (aged 15-21 years)
accessing preventive care in an urban adolescent primary care
center in Alabama, almost half were PrEP-eligible, yet none
were prescribed PrEP [16]. National data also suggest low PrEP
prescription among adolescents and young women, as well as
PrEP inequities by race and geographical location [14,17]. In
2019, only approximately 10% of women aged 16 years and
older with indications for PrEP received a PrEP prescription

[17]. Additionally, PrEP prescriptions among those with
indications for PrEP were lowest among adolescents and young
adults aged 16-24 years (16%) compared to adults aged 35-44
years (28%), and among Black individuals (8%) compared to
White individuals (63%) [17]. Sullivan and colleagues [14] in
a recent study using commercial pharmacy data to count PrEP
users from 2012-2021 found the lowest PrEP use in the South
compared to other US regions, and the lowest PrEP access in
relation to the needs among the Black compared to the White
individuals.

Multilevel barriers to PrEP provision and uptake include
client-level barriers (such as low PrEP awareness, mistrust of
the health care system, and PrEP-associated stigma) [18-21],
health care system–level barriers (such as knowledge gaps and
comfort among providers, unconscious bias, and racism)
[22-24], and structural-level barriers (such as costs,
reimbursement, and lack of health insurance) [24-26]. More
specifically, in the South, PrEP provision and uptake have been
limited by geographical factors—living in rural areas with
limited access to PrEP providers [7], provider and health care
system factors, including PrEP knowledge [27], provider sexual
assessment skills [27], perceived provider racism [28], PrEP
stigma [28,29], and health care capacity, among many other
factors [7,30,31]. Thus, training providers in taking a sexual
history and PrEP clinical care may be a successful strategy to
increase PrEP use among Black adolescent girls and young
women in the South [31-34].

Among health care providers (HCPs), family medicine (FM)
practitioners have tremendous reach in rural communities and
provide crucial preventive care for underserved populations
[35]. They also provide transitional care as children advance
into late adolescence, which often coincides with the onset of
sexual activity [36-38]. In predominantly rural states like
Alabama with high HIV incidence in rural communities, FM
practitioners are a critical workforce to engage in HIV
prevention methods like PrEP. Building the HIV workforce
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capacity is also responsive to the Ending the HIV Epidemic
(EHE) national goals to improve our epidemic and decrease
current inequities [39].

This paper outlines a protocol to develop and pilot a
multicomponent intervention to train and support FM trainees
to promote PrEP for adolescent girls and young women in
Alabama. Our primary aims are to (1) adapt content to train FM
trainees on HIV epidemiology and PrEP; (2) take a
gender-neutral sexual history, and support “PrEP Champions,”
(ie, FM trainees committed to promoting PrEP within the clinic);
(3) pretest and pilot test the initially adapted intervention; and
(4) conduct a formative evaluation to explore determinants of
implementation. This proposed intervention provides an
opportunity to expand comprehensive sexual and reproductive
health care for adolescent girls and young women and train
providers in HIV prevention.

Methods

Study Design and Setting
We are conducting an implementation science mixed methods
study to develop and pilot test a multicomponent
intervention—PrEP-Pro—for FM trainees in urban and rural
Alabama to promote PrEP education, counseling, and
prescription to Black adolescent girls and young women in
Alabama. We chose to work with FM practitioners who provide
comprehensive health care services across the lifespan, including
adolescent girls and young women, and dominate the rural
workforce [35]. In addition, we opted to work with trainees as
provider behavior change may be more effective when integrated
into the formative stages of training [40,41]. The FM program
partners include trainees and providers from 4 programs across
the state of Alabama, including programs based in rural and
urban areas.

The PrEP-Pro intervention is theoretically informed by the
Capability-Opportunity-Motivation-Behavior (COM-B) model
for behavioral change [42] and the Consolidated Framework
for Implementation Research (CFIR) [43]. The COM-B model
for behavioral change proposes 3 components to any behavior
[42]. Capability (C) refers to how capable providers feel about

performing a behavior. For example, FM residents must be able
to efficiently take a sexual history from adolescents to assess
risk. Opportunity (O) refers to the social and physical
opportunity to engage in the behavior. FM residents need
support (eg, PrEP Champions) to navigate health insurance,
privacy issues, and community stigma to offer PrEP. Motivation
(M) refers to the desire to carry out the behavior in the face of
other competing interests and may be addressed by helping FM
residents understand the effectiveness of PrEP or by engaging
PrEP Champions to motivate FM residents to prescribe PrEP.
Our PrEP-Pro intervention addresses each component of the
COM-B model to facilitate the increase of PrEP prescriptions
to Black adolescent girls and young women. We also apply
CFIR to consider multiple determinants required to increase
PrEP prescriptions to Black adolescent girls and young women.
CFIR is an implementation science determinant framework
widely used to guide the systematic assessment of multilevel
contextual factors that affect implementation and includes 5
domains, 48 constructs, and 19 subconstructs [43,44]. The 5
domains are (1) intervention characteristics or innovation (ie,
the product or the “thing” being implemented), (2) inner setting
(ie, setting where the innovation is being carried out), (3) outer
setting (ie, setting where the inner setting exists), (4) individuals
(ie, roles and responsibilities of individuals), and (5)
implementation process (ie, various activities carried out to
implement the innovation) [44]. For example, the
individual-level determinants at the provider level that may
influence PrEP prescription include knowledge and beliefs
around PrEP and conducting a sexual history or risk assessment,
and self-efficacy as identified in our studies and also supported
by prior literature [21,22,24,31,45]. The inner setting
determinants include readiness for change, ease of access to
knowledge and information about sexual history taking and
PrEP, and leadership engagement within FM training programs
to innovate and provide research opportunities for residents.
The outer setting determinants include state-level EHE impetus
and PrEP products in the pipeline. Therefore, guided by CFIR,
we will draft and further explore and understand more granularly
the implementation determinants of PrEP-Pro intervention to
inform a future hybrid effectiveness/implementation trial (Figure
1).

JMIR Res Protoc 2023 | vol. 12 | e44908 | p. 3https://www.researchprotocols.org/2023/1/e44908
(page number not for citation purposes)

Isehunwa et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 1. Implementation Research Logic Model (PrEP-Pro). The symbols “+" and “-" serve to indicate the “valence” of the determinants, or whether
we anticipate the determinant will be a facilitator (+), a stronger facilitator (++), a barrier (-), a stronger barrier (—), or have a mixed impact *(+/-) on
the implementation of the intervention. HCP: health care provider; PrEP: pre-exposure prophylaxis.

PrEP-Pro Multicomponent Intervention
The PrEP-Pro intervention consists of 3 main components.
Tailored training in HIV epidemiology and PrEP basics, sexual
history taking, and support practice–based PrEP Champions
will be provided. We will first adapt and develop the PrEP-Pro
intervention and then conduct a pilot test. To guide the
systematic development of our intervention, implementation,
and evaluation, we will use intervention mapping (IM)
techniques [46,47].

Phase 1: Development of the Multicomponent
Intervention

Overview
In phase 1, we will develop a multicomponent intervention,
PrEP-Pro intervention (Figure 2). This includes the adaptation
of content to train on HIV epidemiology and PrEP and the
development of implementation strategies including
provider-facing tools and client-facing educational materials.
We plan to make the content developed compatible with the
Project Extension for Community Healthcare Outcomes to
optimize dissemination opportunities [48]. Project Extension
for Community Healthcare Outcomes is a disease management
approach using case-based web-based learning to increase
knowledge among providers and standardize best practices for
the screening, care, and treatment of a disease [49,50].
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Figure 2. PrEP-Pro study flow and aims. AIM: Acceptability of Intervention Measure; CAB: community advisory board; CFIR: Consolidated Framework
for Implementation Research; FIM: Feasibility of Intervention Measure; HCP: health care provider; IDI: in-depth interview; PrEP: pre-exposure
prophylaxis; PrEP KAB: pre-exposure prophylaxis knowledge, attitudes, and behavior; QRE: questionnaire; STI: sexually transmitted infection.

Anticipated Adaptations
We plan to make adaptations or develop new content in the
following areas: (1) epidemiology of HIV risk for Black
adolescent girls and young women in Alabama; (2) PrEP
indications for adolescent girls and young women; (3) PrEP
knowledge, attitudes, and behavior (KAB) tool; (4) sexual
history taking with focus on adolescent girls and young women
needs and nuances in how to ask questions to this age group;
(5) sexual history screening tool for adolescent girls and young
women including strategies to optimize sexual behavior
screening for adolescent girls and young women; and (6) PrEP
champion toolkit.

Adaptation Process

Review of Existing Literature

To adapt content, the research team reviewed existing literature
and web-based databases to identify relevant and more recent
content on sexual history taking [51-54], HIV epidemiology
[55-57], PrEP curriculum [58-61], local resources and tools for
PrEP Champions, as well as relevant instruments to assess PrEP
knowledge, attitudes, and beliefs [62,63]. The lead authors of
publications were contacted through email to request additional
materials discussed in their publications which are not accessible
digitally.
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Review With the Scientific Advisory Board (SAB)

The research team worked with a broader scientific investigative
team inclusive of expertise in adolescent health, medical
education, FM training, and HIV prevention or PrEP care to
solicit input and review materials and data gathered from the
review of existing literature.

Community Engagement With the Community Advisory
Board (CAB)

Drawing on the principles of cocreation [64,65], we developed
2 CABs, 1 group (N=7) comprising FM representatives from
rural and urban settings, including FM trainees, administrators,
and advocates, and a second group (N=4) comprising Black
adolescent girls and young women. The CABs were convened
separately due to the different roles, expertise, and comfort level
in sharing. CAB members were identified and recruited based
on recommendations from our scientific team and our
collaborating FM programs. CAB members meet remotely for
1 hour every month to review and reach a consensus on the
content of the curriculum and tools that address adolescent
tenets, tools to measure PrEP knowledge, as well as provide
input on optimal strategies to train FM residents and promote
or offer PrEP. This process is ongoing, and details on the
iterations made to the content of the curriculum and tools will
be published in a subsequent paper. In addition to working with
the CAB to adapt content, we also plan to work with the CAB
throughout the study to help with the interpretation of results
and dissemination of study findings.

Focus Group Discussions (FGDs) With FM Providers
(Trainees)

Two FGDs comprising FM trainees will be conducted
(December 2022-January 2023) to seek feedback on the draft
PrEP-Pro content and a newly developed PrEP KAB tool.
Provider participant eligibility criteria include (1) being a
licensed HCP (MD, DO) trainee, (2) providing medical care to
adolescent girls and young women in Alabama, (3) working in
a clinic setting where at least 20% of the population is Black,
and (4) being able or willing to provide informed consent.
Participants will complete a brief questionnaire outlining
sociodemographic and clinic practice characteristics. During
the FGD, the facilitator will present the initial adapted PrEP-Pro
intervention (including the initial draft of the PrEP-Pro content,
badges, flow charts, and tools) iteratively to the 2 groups of 4-6
FM trainees. FGDs will be conducted virtually or in an enclosed
private location and will last for approximately 60 to 90 minutes.
Trained interviewers will facilitate all FGDs, including probing,
asking open-ended questions, ensuring nonjudgmentalism, and
using grounded theory. FGDs will be digitally recorded and
transcribed. All FGD participants will be reimbursed US $50
for their time.

Phase 2: Testing the Initially Adapted PrEP-Pro
Intervention

Overview
Using peer champions to improve provider knowledge and
quality of care is an evidence-based implementation strategy
[66]. Studies describe the presence of change champions within
clinical practices as essential facilitators of quality improvement

[67], and such champions can play an essential role in
communication, marketing, education, skill-building, and
assessment [68]. Provider champions are agents of change [69],
empowering their peer providers within their practice to engage
in innovations, practice new skills, and implement new care
strategies with more ease and confidence.

The primary aim of phase 2 is to pretest and pilot-test the
initially adapted PrEP-Pro intervention with FM trainees in
Alabama (Figure 2). We will pretest the intervention by training
2 FM trainees as PrEP champions with the initially drafted
curriculum, who will then deliver the draft curriculum and
ongoing support to 8-12 FM trainees (from at least 1 urban and
1 rural setting). In addition to receiving additional training and
support, PrEP champions will have access to PrEP consultants
and experts.

The pretest phase will allow us to optimize the PrEP-Pro
intervention (refine the number and length of sessions,
educational material content, and other details that will be key
to maximizing acceptability, feasibility, and impact). Thereafter,
an open pilot trial of the PrEP-Pro intervention will be conducted
by training an additional 6 FM trainees to serve as PrEP
Champions and enrolling 60 unique FM trainees from rural and
urban settings into the study.

Training PrEP Champions can thus support entire practices to
sustain the provision of evidence-based care, navigate medical
assistance programs and insurance coverage and troubleshoot
new challenges [70].

PrEP-Pro Champion Training Workshop
PrEP Champions will complete an estimated 4 hours of training
over 3 sessions using the PrEP Champion training tools. PrEP
Champions will receive more comprehensive detailed training
on HIV epidemiology and how to remain updated with the latest
data, how to use the adapted sexual history-taking tool, PrEP
efficacy, and indications. They will also be supported by an
established PrEP Champion on our team to train on and role
play, prescribing requirements, nuances to prescribing and
fielding questions from adolescents, PrEP adherence support,
medical assistance program navigation, and effective curriculum
delivery to peers. An education expert member of the scientific
team will coach PrEP Champions in effective curriculum
delivery. PrEP Champions will also be trained to troubleshoot
challenges that may arise and will be encouraged to set up a
“community of practice” within their group for check-ins
regarding challenges and solutions (eg, through a monthly call
or WhatsApp or GroupMe chat). PrEP Champions will also log
their time and provider contacts through a web-based app (eg,
toggl.com, myhours.com, or text the project coordinator) over
3 months (pretest) and 6 months (pilot). To optimize PrEP-Pro
intervention fidelity, PrEP Champions will complete
standardized training and use structured protocols. Early training
sessions will be monitored. Subsequently, a subset of sessions
(at least one additional session per champion) will be
audio-recorded and reviewed by the investigators, and a
checklist will be developed for a protocol adherence. This will
allow for real-time feedback and minimize drift in the approach
[71]. After the initial training, PrEP Champions will complete
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an evaluation to assess HIV epidemiology, PrEP knowledge,
and the acceptability and feasibility of training curricula.

Provider PrEP Education
Other FM trainees will receive 2 hours of case-based real-time
sessions with a videoconference hosted by a local PrEP
Champion including a 1-hour session on PrEP prescription and
a 1-hour session on sexual history taking.

Participants and Eligibility Criteria
Participants will be identified and purposefully selected through
FM partner program directors and faculty. The project
coordinator will work with site leadership to generate a list and
contact details for all practicing FM trainees at the study sites.
A random-order list of eligible FM trainees stratified by gender,
race, training site, year of training, and age quartiles will be
generated. FM trainees will be approached by the project
coordinator (via email, phone, or in person) and invited to
participate in the pilot program. Reasons for declining will be

recorded. Eligibility for PrEP Champions, pretest, and pilot
participants will include (1) a licensed HCP (MD, DO) trainee,
(2) providing medical care to adolescent girls and young women
in Alabama, (3) working in a clinic where at least 20% of the
population is Black, and (4) being able or willing to provide
informed consent. The aim is to ensure that trainees feel free
from coercion by including at least 1 trainee in our CAB. All
language within the recruitment materials and consent forms
will be explicit that participation in this study is not mandatory
nor impacts trainee clinical obligations, clinical evaluations, or
standing within the residency program. Participants will be
reimbursed for their time.

Primary Outcomes
The primary outcomes to be assessed per our original protocol
are PrEP-Pro acceptability and feasibility (Table 1). However,
as we engage our CAB and SAB continually and iteratively,
these outcomes are subject to evolve based on feedback.

Table 1. Primary and secondary outcomes.

Source of dataOutcomes and measures

Primary outcomes

Quantitative data (Survey/Process measures)• Acceptability of Intervention Measure (AIM): 4 items, 5-point Likert scale
• Intervention Appropriateness Measure (IAM): 4 items, 5-point Likert scale
• Evidence-Based Practice Attitude Scale (EPAS-15): 15 items, 5-point Likert scale
• Feasibility of Intervention Measure: 4 items, 5-point Likert scale
• Number screened, eligible, and enrolled
• Number or proportion who completes all planned training modules
• Number or proportion who contact the PrEPa Champion at least once after training

Qualitative data (IDIsb)• PrEP-Pro Feasibility
• PrEP-Pro Acceptability
• Willingness to prescribe PrEP

Secondary outcomes

Quantitative data (Survey)• PrEP knowledge
• HIV epidemiology knowledge
• Sexual history taking beliefs and attitudes
• Willingness to prescribe PrEP

Quantitative data (EMRd)• Sexual history taking practices

• HIV and STIc tests or adolescent girls and young women encounters
• PrEP prescriptions or adolescent girls and young women encounters

aPrEP: pre-exposure prophylaxis.
bIDI: in-depth interview.
cSTI: sexually transmitted infection.
dEMR: electronic medical record.

PrEP-Pro Acceptability
This will be assessed using three validated instruments: (1)
Acceptability of Intervention Measure (AIM), a 4-item
instrument with 5-point Likert scale response options [72], (2)
Intervention Appropriateness Measure, a 4-item instrument with
5-point Likert scale response options [72], and (3)
Evidence-Based Practice Attitude Scale, a 15-item instrument
with 5-point Likert scale response options [73].

PrEP-Pro Feasibility
This will be assessed using the Feasibility of Intervention
Measure, a 4-item instrument with 5-point Likert scale response
options [72]. Additionally, to assess PrEP-Pro feasibility, the
number of residents screened, eligible, and enrolled, the time
to complete training, the number of participants who complete
training, and the number of participants who contact PrEP
champions at least once in the quarter after the training (as

JMIR Res Protoc 2023 | vol. 12 | e44908 | p. 7https://www.researchprotocols.org/2023/1/e44908
(page number not for citation purposes)

Isehunwa et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


reported by each PrEP Champion via study logs) will also be
described.

To assess these outcomes, FM trainees will complete
questionnaires at 0, 3, and 6 months post PrEP-Pro training.
Enrolled FM trainees (PrEP Champions, providers who pretest
PrEP-Pro, and pilot participants) will complete a baseline
questionnaire to capture sociodemographic data (age, race,
gender, years of practice, and client volume), PrEP KAB
practices, and experiences with PrEP provision. PrEP
Champions and providers that pretest PrEP-Pro will complete
a posttraining or intervention questionnaire within 3 months of
training or 6 months of training for pilot participants.
Questionnaires will be completed in REDCap by the participants
via a secure link sent to their computer, phone, or other
electronic devices.

Secondary Outcomes
Other outcomes will also be assessed including PrEP knowledge,
sexual history taking attitudes and practices [74], PrEP
prescriptions at adolescent girls and young women encounters,
and sexually transmitted infection (STI) and HIV testing at
adolescent girls and young women encounters (Table 1). We
aim to explore how to optimize PrEP-Pro to maximize
acceptability, feasibility, and impact including barriers and
facilitators to PrEP-Pro initially adapted intervention.

To assess these secondary outcomes, data will be extracted from
electronic medical records at baseline, 3 months, and 6 months
after enrollment to provide data on the number of PrEP
prescriptions to adolescent girls and young women, HIV testing,
and STI testing among adolescent girls and young women in
the 6 months before or after PrEP-Pro training. Additionally,
IDIs will be conducted with PrEP Champions and pretest
participants within 3 months of scheduled training completion.
Interview guides will be developed using our conceptual
frameworks, a recent review of literature, and input from study
team members and the CAB and will focus on challenges,
successes, barriers, and facilitators to PrEP prescription to
adolescent girls and young women and feasibility, acceptability,
anticipated impacts of the draft PrEP-Pro intervention. To plan
for the implementation of PrEP-Pro as an intervention strategy
to promote PrEP prescription, IDIs will be conducted with 25
pilot participants, 25 adolescent girls and young women who
accessed care after the PrEP-Pro pilot, and ~12 other key
stakeholders (eg, administrators and support staff) to explore
anticipated determinants of implementation based on CFIR
[43,75]. PrEP Champions will inform process-level domains,
PrEP-Pro pilot providers and adolescent girls and young women
will inform individual-level domains, and key stakeholders will
inform outer-setting domains. PrEP-Pro will be updated based
on any interval innovations in PrEP implementation science
and present the findings to the CAB and consultants to seek
feedback on implementation determinants. Interviews will be
conducted remotely or in an enclosed private location and will
last for approximately 45 to 60 minutes. All interviews will be
digitally recorded and transcribed.

Sample Size Justification
The plan to pretest PrEP-Pro with 12 providers is consistent
with recommendations for pretesting from IM literature [76]
and our pretesting sample in prior intervention development.
For this pilot study, the importance of sample size lies in
establishing acceptability and feasibility and the precision of
estimated changes in PrEP prescriptions. There will be a
recruitment of 60 FM trainees throughout Alabama. With our
sample, we can estimate this measure with a 95% margin of
error of 0.26 SD, where SD is the observed standard deviation
of the Feasibility of Intervention Measure or AIM score. For
example, if we observe an SD of 5, the 95% CI would be ±1.3.
Similarly, the margin of error for the change in average PrEP
prescriptions 6 months before to 6 months after the intervention
is ±0.26 SD.

Ethical Considerations
Ethical approval for phase 1 of the study to assemble a CAB
and conduct FGDs was approved by the Institutional Review
Board (IRB) at the University of Alabama at Birmingham,
Alabama (IRB-300008567). Written informed consent will be
obtained from all FGD participants prior to their participation
in the study. Both FGD participants and CAB members are
compensated US $50 for their time (eg, an hour-long CAB
meeting or an hour-long FGD). A separate ethics approval will
be obtained from the institutional review board prior to
commencing phase 2 of the study. All data will be kept
confidential and stored in password-protected software with
encryption. Only deidentified data will be reported.

Data Analysis

FGD Analysis
FGDs will be audio recorded, transcribed, and initially analyzed
using a structured template and memo-based approach with
subsequent transcription and coding [77]. This template
approach will consist of team members reviewing the recordings
of the FGD, making notes of important themes and responses,
and then summarizing the interview content. Using this method,
the research team will be able to quickly discuss and apply key
data points to the implementation strategy design, and later, a
more in-depth analysis of the transcribed discussions will be
conducted using content analysis [78,79].

IDI Analysis
IDIs will be audio recorded, transcribed, and analyzed more
in-depth using the content analysis approach [78,79].

Two investigators will independently review transcripts to
generate an overarching thematic framework for data
interpretation. Initial themes will be identified based on the
initial readings of a subset of transcripts and guided by our
theories or conceptual frameworks (COM-B and CFIR). Themes
will be discussed among the scientific team, transcripts will be
reread, and themes will be refined based on further review of
the transcripts until saturation is achieved. Final themes
including major themes and subthemes will be developed. A
codebook will be developed with a detailed description of major
themes and subthemes. The investigators will compare their
thematic frameworks for consistency, and any discrepancies
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will be discussed until there is agreement on the thematic
framework. Using multiple coders also enhances the validity
of the analysis [80]. Kappa statistics will be computed to
measure agreement between coders (interrater reliability test).
Data will be reexamined, messages will be extracted and
highlighted, and the ongoing discussion between coders will
allow for further theorizing and interconnections between
research questions, coding categories, and raw data (108).
Emerging themes will be explored with the CAB and the SAB
to enhance the validity of the findings. We will also compare
data findings with results from our quantitative data and external
review of the literature for consistency. NVivo (QSR
International) software will be used to organize data and
facilitate analyses.

Statistical Analysis
Descriptive statistics will be calculated to characterize
acceptability and feasibility measures collected 3 months (PrEP
champions and pretest participants) and 6 months (pilot
participants) after enrollment. All scores will be summarized
using appropriate descriptive statistics. The number of
participants screened, eligible, and enrolled; the proportion of
participants who complete all planned training modules; and
the proportion of participants who contact the PrEP Champion
at least once in the quarter after training will be described. We
will also describe the data and compare pre- and post-PrEP
prescription or tests per adolescent girls and young women visit
with nonparametric measures. Agreement between pre– and
post–PrEP-Pro tests for categorical measures will be assessed
using the McNemar test bivariate and using multiple logistic
regression of post–PrEP-Pro outcomes adjusting for
pre–PrEP-Pro measures and covariates. Covariates in adjusted
models will include individual providers (such as age and race)
and selected setting variables (such as client demographics,
number of clients seen per day, and environment toward PrEP).
Poisson regressions will determine associations between
post–PrEP-Pro count measures (such as the number of PrEP
prescriptions) and pre–PrEP-Pro counts, both unadjusted and
covariate-adjusted. Similarly, for continuous outcomes (such
as percent of adolescent girls and young women with PrEP
prescription), Wilcoxon signed rank tests and linear models of
post–PrEP-Pro measures would be used. We will examine
missing data, but as our primary outcomes are feasibility or
acceptability in which missing data (no response) is informative,
no adjustments will be made.

Results

Study results will be presented to the CAB members and
disseminated to practices, state health officials, and other key
stakeholders to solicit feedback on implementation opportunities
and challenges to inform a hybrid effectiveness implementation
trial. The results of this study will also be presented at local and
national conference meetings and submitted to peer-reviewed
journals for publication.

Discussion

Principal Findings
This protocol paper describes a research study to develop and
pilot a theoretically driven multicomponent intervention,
PrEP-Pro, to train and support FM trainees across Alabama on
HIV epidemiology, sexual history taking, and PrEP provision
for adolescent girls and young women. Although PrEP is a
highly effective biomedical intervention that can reduce HIV
incidence among adolescent girls and young women, uptake
remains low among adolescent girls and young women
populations due to several multilevel factors [8,14]. In Alabama,
which has been identified in the EHE strategy for the United
States as a geographic hot spot due to high rural incidence,
almost half of new HIV infections occur in those aged 13-29
years [57]. As PrEP options expand, there is an urgent need for
appropriate, contextually relevant training tools to support PrEP
implementation. It is anticipated that the PrEP-Pro intervention
will result in an increase in PrEP prescriptions for adolescent
girls and young women and an expansion of comprehensive
sexual and reproductive health care for adolescent girls and
young women in rural and urban Alabama.

To our knowledge, this is the first provider intervention that
seeks to promote PrEP prescription among adolescent girls and
young women in the South. Working with FM trainees is an
innovative approach to promoting PrEP provision among
clinicians who work with adolescents in rural communities
across the United States [35,81]. Adapting PrEP-Pro to trainees
provides an opportunity to modify clinician behavior at an early
stage of training and help seed the rural health workforce with
effective HIV prevention advocates and providers. Combining
education specialists in theory-based IM with community
engagement allows us to adapt interventions with greater content
retention and implementation.

Despite our proposed novel intervention, we acknowledge
several limitations. Many PrEP uptake barriers in Alabama are
structural, including structural racism, a lack of comprehensive
education in school settings, costs to access repeated HIV or
STI testing, transportation, and a lack of Medicaid expansion
[7,25,26]. While our study aims to target provider-level barriers,
delivering multilevel interventions to address client, provider,
and structural-level barriers would be ideal. However, structural
issues are addressed in other projects our group supports [82-84].
Another limitation is that our study focuses primarily on
adolescent girls and young women, and our outcomes will assess
PrEP prescriptions for adolescent girls and young women, such
that our study findings may not be generalizable to all
populations. However, we have developed our PrEP-Pro content
and intervention so that FM trainees can support and prescribe
PrEP to all populations. Additionally, our PrEP-Pro intervention
provides content mainly on tenofovir disoproxil
fumarate/emtricitabine PrEP agents, with some content on newer
PrEP products (injectable PrEP). Further, there is the possibility
of selection bias in those who choose to become PrEP
Champions or engage in the pretest and pilot. Lastly, as this is
a pilot study, there will be a lack of data to assess long-term
changes in outcomes. Future prospective cohort studies with
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longer periods to assess implementation outcomes and
effectiveness outcomes among adolescent girls and young
women populations may be warranted.

Conclusions
In conclusion, this study applies implementation and health
services research science to adapt strategies to increase provider

PrEP prescribing to adolescent girls and young women in the
southern United States. As PrEP options expand, there is a
pressing need to train FM practitioners and develop appropriate,
contextually relevant training tools to support PrEP
implementation. Study findings on the acceptability and
feasibility of our PrEP-Pro intervention will help to inform a
future hybrid effectiveness-implementation trial.
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