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Abstract
Background: New HIV infections occur at a disproportionately high rate among young men who have sex with men (YMSM).
It is, therefore, essential that comprehensive HIV prevention strategies, specifically tailored to their needs and perceptions, are
developed, tested, and disseminated. Antiretroviral pre-exposure prophylaxis (PrEP) is effective in decreasing HIV transmission
among men who have sex with men; however, adherence is critical to its efficacy. In open-label studies among YMSM, adherence
was suboptimal. Hence, behavioral approaches that address the unique challenges to YMSM PrEP adherence are needed.
Objective: This study aims to describe the protocol for intervention refinement and a pilot randomized controlled trial (RCT)
of a PrEP adherence intervention, LifeSteps for pre-exposure prophylaxis for young men who have sex with men (LSPY).
Methods: This study includes the following 2 phases: formative qualitative interviews with approximately 20 YMSM and 10
key informants for intervention adaptation and refinement and a pilot RCT of up to 50 YMSM to assess the feasibility, acceptability,
and preliminary efficacy of the LSPY, compared with the PrEP standard of care, to improve PrEP adherence. Participants will
be recruited at 3 iTech subject recruitment venues in the United States.
Results: Phase 1 is expected to begin in June 2018, and enrollment of phase 2 is anticipated to begin in early 2019.
Conclusions: Few rigorously developed and tested interventions have been designed to increase PrEP adherence among YMSM
in community settings, despite this population’s high HIV incidence. The long-term goal of this intervention is to develop scalable
protocols to optimize at-risk YMSM’s PrEP uptake and adherence to decrease the HIV incidence.
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Introduction
Background
In the United States, men who have sex with men (MSM)
represent over half of all individuals living with HIV (56%)
[1,2] and account for the largest number of new HIV infections
each year (70%), with rates of new diagnoses at least 44 times
higher than rates among heterosexual men [1,2]. While the
incidence of new infections has decreased among other groups
(eg, heterosexuals and injection drug users), the annual number
of new infections among MSM has consistently increased over
the past 20 years [1]. New HIV infections occur at a
disproportionately high rate among young men who have sex
with men (YMSM) in particular [3,4]. As such, it is essential
that comprehensive HIV prevention strategies, specifically
tailored to the needs and perceptions of YMSM, are developed,
tested, and disseminated.
Pre-exposure prophylaxis (PrEP) is currently the only Food and
Drug Administration-approved biomedical prevention method
for MSM in the United States. The iPrEx study [5], which
recruited 2499 men and transgender women over 11 sites in 6
countries, represented the first proof-of-concept that oral
chemoprophylaxis is effective in decreasing the HIV
transmission among MSM. However, adherence is critical to
PrEP efficacy. In the iPrEx study, among participants with
detectable levels of tenofovir in their blood, the risk of acquiring
HIV decreased by >90%, and the intent-to-treat efficacy was
86% in 2 subsequent TDF/FTC (emtricitabine/tenofovir
disoproxil fumarate, brand name Truvada) PrEP clinical trials
of MSM in the United Kingdom and France [6,7]. In addition,
pharmacological analyses corroborated the highly protective
effects of TDF/FTC for PrEP among individuals who had
detectable medication levels in their blood, highlighting the
critical role of adherence in PrEP efficacy. This underscores
the need for future PrEP interventions to focus on
evidence-based strategies to promote adherence, to optimize
the benefits that antiretroviral chemoprophylaxis may be able
to provide for at-risk MSM.
Although YMSM readily accepted PrEP in several studies,
adherence was suboptimal. In an open-label study of PrEP use
by YMSM aged 18-22 years (ATN 110), only one-third of the
study participants had protective drug levels after 1 year despite
intensive adherence counseling, and the HIV incidence in the
sample was 3% per year [8]. In addition, adherence was
suboptimal in a parallel PrEP study of YMSM aged 15-17 years,
and the annualized HIV incidence exceeded 6% [9]. In these
studies, adherence tended to decline after 3 months of PrEP use,
when the interval between study visits was extended from
monthly to every 3 months, despite individualized or
group-based behavioral adherence interventions. PrEP adherence
might be even lower for YMSM prescribed PrEP in primary
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care settings, where adherence support may be less intensive
than that in clinical trials. Thus, tailored interventions to support
PrEP adherence in YMSM are needed.
Interventions to support PrEP adherence have shown promise
in adults, but require adaptation to meet the unique needs of
adolescents. LifeSteps is an evidence-based HIV medication
adherence intervention for HIV-infected individuals, which was
developed by Safren et al [10-12]; it has been adapted for diverse
populations [13-15], including adolescents in the “Positive
STEPS” project [16]. Positive STEPS was successful in
improving antiretroviral therapy adherence relative to a
standard-of-care comparison group in a pilot randomized
controlled trial (RCT) among HIV-infected youth, aged 16-24
years, in the United States and is currently being evaluated in
a National Institutes of Health–funded, 2-city efficacy trial
(NCT03092531). In addition, LifeSteps has been adapted for
PrEP users. In a study of at-risk MSM aged ≥18 years, a
4-session, nurse-delivered version of LifeSteps adapted for PrEP
users resulted in excellent PrEP adherence and higher drug
levels in the intervention condition compared with a time- and
attention-matched control condition [17]. Given the evidence
that shows short message service (SMS) text messages can
improve antiretroviral medication adherence when integrated
with counseling [18-23], especially in adolescents, the use of
weekly SMS text messages as motivational and social cues to
support adherence was added to LifeSteps [17,24].
Many YMSM may be dealing with a variety of unique
psychosocial (eg, sexual identity formation, depression, and
substance use) and sociostructural (eg, stigma, bullying, unstable
housing, and family trauma) concerns, creating potential barriers
to PrEP adherence that require additional support, for them to
optimally adhere to and achieve maximal benefit from PrEP.
To determine the extent to which these factors might influence
PrEP adherence, LifeSteps for PrEP is being further optimized
for YMSM through formative interviews with at-risk YMSM
and their providers, and with a subsequent pilot study.

Theoretical Framework for Intervention
The adaptation of LifeSteps for PrEP for YMSM (LSPY) is
being guided by the Gelberg-Andersen Behavioral Model for
Vulnerable Populations; this model posits that health behaviors
are influenced by a complex interplay of environmental and
patient factors [25]. For at-risk YMSM, environmental factors
that may affect adherence include challenges they face in their
external environments (eg, unstable housing) and those faced
in health care environments (eg, relying on parents’ insurance)
[26]. Patient, or individual, factors that affect PrEP adherence
include predisposing factors (eg, low health literacy), enabling
factors (eg, copay assistance), and perception of need (eg, HIV
risk perception) [27]. The proposed intervention—through the
LifeSteps for PrEP modules and daily SMS text messages—aims
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to exert its effects on multiple domains of the model to optimize
PrEP adherence.

Aims and Objectives
The long-term goal is to develop scalable protocols to optimize
at-risk YMSM’s PrEP uptake and adherence to decrease the
HIV incidence. The first step toward this goal is to revise and
refine LifeSteps for PrEP for delivery by nurses specializing in
adolescent health so that it is tailored for high-risk,
HIV-uninfected YMSM initiating PrEP. This paper aims to
describe the protocol for the refinement of LSPY and a pilot
RCT to examine the acceptability and feasibility of LSPY. We
hypothesize that participants who are randomized to LifeSteps
for PrEP will be highly satisfied with the intervention. In
addition, we hypothesize that, although not powered to detect
significant differences, YMSM randomized to the LifeSteps for
PrEP condition will demonstrate better adherence compared
with YMSM in the standard-of-care condition.

Methods
Phase 1: LifeSteps for Pre-Exposure Prophylaxis for
Young Men Who Have Sex With Men Refinement
To refine the LSPY intervention, we will conduct in-depth,
individual qualitative interviews with up to 20 HIV-uninfected,
at-risk YMSM who present for bacterial sexually transmitted
infection (STI) screening or treatment, or those seeking PrEP
at Fenway Health, an iTech subject recruitment venue (SRV)
and clinical center, which specializes in the care of sexual and
gender minority patients [28]. In addition, we will conduct
in-depth qualitative interviews with up to 10 key informants,
including PrEP providers and staff, at community-based
organizations that work with YMSM. Youth participants will
be HIV-uninfected YMSM aged 15-24 years who self-report
evidence of high risk for acquiring HIV infection (eg, recent
bacterial STI diagnosis). We will use purposive sampling to
recruit a diverse sample of YMSM with respect to race and
ethnicity, age, and prior PrEP experience. Furthermore, we will
recruit YMSM at various points in the PrEP continuum of care,
including those who have opted not to initiate PrEP despite
recommendations from clinicians, those who are using PrEP
and report high levels of adherence, and those who report
adherence challenges.
After informed consent and prior to the interview, participants
will complete a brief demographic and behavioral questionnaire
to contextualize the qualitative data. In the interviews, we will
identify potential strategies to optimize PrEP adherence for
YMSM and will explore youth perspectives on the use of nurses
to deliver the intervention and weekly SMS text messages.
For PrEP-naïve youth, we will also explore youth concerns
about adhering to PrEP, how these concerns influence their
decisions about whether or not to initiate PrEP, and whether
the availability of a structured, supportive intervention that was
nurse-delivered or regular SMS text messages would influence
these decisions.
For PrEP-experienced youth, we will explore their experiences
with medication adherence and strategies used to overcome any
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barriers, their views on the content of what they might have
wanted to discuss with a nurse (eg, potential side effects, lab
monitoring, how to discuss PrEP with friends and family, and
substance use), and acceptability of SMS text messaging.
Specific topics to be explored are based on the conceptual model
described above, including: environmental factors affecting
access and PrEP adherence, including structural factors (eg,
housing insecurity and lack of transportation), health care factors
(eg, inconvenient scheduling of clinical visits and nonaffirming
atmosphere for sexual minorities); patient factors that may
influence adherence, including predisposing issues (eg,
substance use and depression), enabling factors (eg, knowledge
of the benefits of PrEP and social supports), and perceived need
to use PrEP (eg, self-perception of HIV risk); and perspectives
regarding the proposed adherence interventions, including the
use of SMS text messaging as reminders and motivational cues
(eg, ideal timing and content), and a nurse-led intervention (eg,
reasons they would or would not want to discuss adherence with
a nurse, the preferred content, and structure of counseling
sessions). An open-ended approach will allow us to elicit
potentially unexpected considerations that influence initiation
of and PrEP adherence among YMSM.
Study visits will last approximately 60-90 minutes, and
participants will receive US $50 for this one-time interview.
All interviews will be digitally recorded, and interviewers will
take detailed notes using debriefing forms. Recordings will be
transcribed by members of the iTech Analytic Core who are
trained in qualitative methods. The qualitative team will apply
rapid qualitative analysis techniques to the analysis of interview
data [29]; this approach involves the initial identification of
themes and tabulation of frequencies regarding the endorsement
of themes across participants. Immediately following each of
the interviews, the facilitator team will record observational
insights, content, and key themes from the interview; this
approach will result in an ongoing set of memos created by the
team that rapidly describes and elucidates salient themes. The
memos will guide the codebook creation and coding scheme
for a more formal content analysis of transcripts [30,31]. These
data will inform the adaptation of the youth-tailored LSPY
intervention that we will test in the RCT pilot. Specifically, new
modules may be developed, other modules removed, or new
content added to existing modules. If diverse needs are identified
by phase 1 participants, refinements will be made globally given
that the intervention is designed to be individually tailored by
the interventionists during the sessions based on participants’
needs and clinical judgment [32].

Phase 2: Pilot Randomized Controlled Trial
Trial Registration, Ethics, Consent, and Institutional
Board Approval
The research and ethics presented in this study have been
reviewed and approved by the University of North Carolina at
Chapel Hill Institutional Review Board (17-2513). A Certificate
of Confidentiality has been obtained from the National Institute
of Child Health and Human Development, and a waiver of
parental consent will be obtained for participants aged 15-17

JMIR Res Protoc 2019 | vol. 8 | iss. 1 | e10661 | p. 3
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
years. Furthermore, the study is in the process of being
registered on ClinicalTrials.gov.
All participants will undergo screening in a private room at the
clinical research site. If eligible (see below), informed consent
will be conducted at this time. The informed consent documents
will include detailed information on all study procedures and
answer questions concerning the study and consent process.

Study Design
A 3-site, 2-arm pilot RCT will be conducted to assess the
feasibility and acceptability of the LSPY intervention and
preliminary efficacy of the intervention to improve PrEP
adherence for daily oral PrEP and retention in PrEP care,
compared with a standard of PrEP care control group. The
inclusion of a control group will allow us to estimate an effect
size to sufficiently power a future full-scale efficacy trial. As
such, we will enroll up to 50 YMSM in the RCT (randomized
1:1 to the 2 arms) from iTech SRVs in Atlanta (GA), Boston
(MA), and Chicago (IL). Participants will be followed for 6
months and will complete biological (ie, renal safety, STI
screening, and drug levels) and behavioral assessments every
3 months, including self-reported PrEP adherence, sexual
behaviors, and psychosocial health. In addition, we will conduct
a brief, 15-minute semistructured exit interview with participants
in the LSPY intervention arm to provide an opportunity for
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more in-depth and open-ended feedback on the intervention
satisfaction and acceptability. These data will be used to finalize
the intervention manual to enhance participant acceptability.
Figure 1 shows the pilot RCT schema.

Participants
Study participants (n=50) will be assessed for eligibility by
completing a brief screener. The inclusion criteria include the
following: age 15-24 years; assigned male sex at birth; identify
as male; identified as PrEP candidates by local clinicians
because of self-reported risk or presentation with a new bacterial
STI; and PrEP-naïve (assessed by self-report). In addition,
participants will be able to understand, read, and speak English.
For the pilot RCT, we will recruit YMSM prior to their first
PrEP prescription, as the interventions are designed to be
administered at the time of PrEP initiation.

Recruitment
Active recruitment will be carried out by the study staff at each
SRV by recruiting men at the SRVs. In each city, the SRVs
represent diverse settings, including an academic research center
(Atlanta, GA), a community health center (Boston, MA), and
a hospital-based clinic (Chicago, IL). In addition, recruitment
will occur at local organizations and venues that YMSM attend,
including community-based organizations for lesbian, gay,
bisexual, and transgender youth, Youth Pride events, etc.
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Figure 1. The pilot randomized controlled trial RCT study schema. Ptp: participant; YMSM: men who have sex with men; SRV: subject recruitment
venue; PrEP: pre-exposure prophylaxis; DBS: dried blood spot; CBT: cognitive behavioral therapy.

At recruitment venues, trained staff will approach youth and
offer them information about the study (either verbally or by
offering them a business card or advertisement flyer), including
brief descriptions of the study design and contact information
(ie, study email and phone number).
In addition, passive approaches for recruitment will include
posting study information through flyers, posters, and palm
cards describing the study at these venues. Moreover,
Web-based recruitment will be conducted by placing banner
advertisements on popular Web-based social media outlets for
YMSM (eg, Facebook, Grindr, etc).

Randomization
Only participants who express interest in LSPY to increase PrEP
adherence, meet the eligibility criteria, and provide informed
consent will be eligible for randomization. Overall, 50 YMSM
who are PrEP-naïve and appropriate candidates for antiretroviral
PrEP at the 3 iTech SRVs (15-20 per site) will be randomized
1:1. The randomization will be stratified by SRVs [33] and will
be based on a pregenerated list created by iTech Analytic Core
statisticians and accessed by a Web portal.

Incentives
Participants in the pilot RCT will receive US $50 compensation
for the in-person screening or baseline assessment and US $50
http://www.researchprotocols.org/2019/1/e10661/
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compensation for each completed follow-up assessment and
the exit interview.

Intervention
Standard-of-Care Condition
Following the completion of baseline assessments, participants
in both conditions will receive the standard of care for PrEP
initiation and adherence. Each participating SRV will document
standard-of-care procedures at their site prior to protocol
initiation.
“LifeSteps For Pre-Exposure Prophylaxis For Young Men
Who Have Sex With Men” Condition
The experimental intervention, LSPY, was derived from our
prior work with individuals living with HIV [12,34] and
individuals using PrEP [32], and will be finalized following
phase 1 focus groups. LifeSteps was originally designed as a
standalone, one-session adherence intervention for individuals
living with HIV. The goal of the sessions was to help an
individual understand all steps involved in successful adherence
to HIV treatment (eg, communicating with the treatment team,
medication storage, securing refills, etc). LifeSteps has since
been refined for individuals using PrEP [17,32,35]. Phase 1 data
may inform the structure of the sessions, the addition of optional
modules, and problem-solving material tailored to the unique
JMIR Res Protoc 2019 | vol. 8 | iss. 1 | e10661 | p. 5
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challenges of YMSM. Currently, the LSPY intervention consists
of 4 weekly sessions at the time of PrEP initiation and 2 booster
sessions, which occur 2 and 3 months after PrEP initiation.
Overall, the core components of the intervention will focus on
medication adherence, sexual behavior, and problem solving
to overcome barriers to adherence, using motivational
interviewing techniques when needed. Session 1 will include
education about PrEP, a discussion involving the psychosocial
context in which PrEP use occurs, a brief motivational
interviewing exercise, and discussion of establishing a dosing
schedule. The session content after session 1 is designed to be
flexible, allowing patients to identify their adherence support
needs and for the interventionist to choose the material that is
most relevant to the individual participant. Session 2 will begin
with an adherence “check-in,” and will, then, focus on
understanding the clients’ experiences taking PrEP, and
engaging in problem solving to address any reported barriers
to adherence. In addition, session 3 will begin with an adherence
check-in and will, then, introduce sexual risk behavior education,
identifying high-risk activities, and factors that could increase
and decrease personal risk for HIV, as well as other STIs. The
session will involve a discussion about biological factors
associated with the HIV transmission (eg, partners’ level of
infectiousness and measured by plasma HIV RNA), as well as
other STIs, and will discuss ways to reduce their risk in the
context of taking PrEP. In the final weekly session, a
nurse-counselor will discuss PrEP adherence goals and prior
session content, and patients’ plans for continued PrEP use upon
the intervention completion. Optional modules will provide a
framework to help interventionists work with participants
experiencing substance abuse or mental health concerns, which
were adversely impacting PrEP adherence. For example, if a
participant or an interventionist identifies a mental health or
substance use-related concern that impacts PrEP adherence in
the participant’s sexual health promotion plan, the interventionist
may use motivational interviewing skills to increase the
willingness to discuss this issue as a barrier to adherence or
problem-solving strategies for managing it. These optional
modules will also include site-specific referral sources (on-site,
if relevant) so that more intensive counseling around the barrier
may be sought. In addition, an interventionist may introduce a
brief relaxation exercise if anxiety is a prominent concern.
Booster sessions at months 2 and 3 are designed to offer an
opportunity for the trained study nurse to assess PrEP adherence
in the absence of weekly support. Study nurses can use booster
sessions to review PrEP adherence over a longer time span and
address barriers to adherence using problem-solving skills
learned during the earlier sessions. For participants who
identified no challenges to adherence, the study nurse can use
the booster session to review and refine the existing adherence
plan and help them identify potential future barriers to
adherence.
As part of the LSPY intervention, weekly SMS text messaging
will be used to support adherence, as well as to understand
participants’ patterns of behavior. Participants will receive
weekly SMS text messages to motivate them to take their
medications and assess whether or not they took their medication
and had condomless sex. The weekly texts will continue
http://www.researchprotocols.org/2019/1/e10661/
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throughout the follow-up period for each participant in the
intervention group.

Data Collection
Baseline assessments will be conducted in-person, with
follow-up assessments after 3 and 6 months. At each major
assessment, participants will complete an assessment battery
through a secure Web-based data entry system. As mentioned
previously, participants in the LSPY intervention arm will
receive a weekly, brief SMS text messaging-based survey to
assess whether or not they took their medication and had
condomless sex in the past week. By obtaining data on the
weekly patterns of medication adherence and HIV risk, the study
team will be able to assess whether changes in adherence were
associated with the increased, unchanged, or decreased HIV
risk.
Primary Outcome Measures
To measure the acceptability of the LSPY intervention,
participants will self-report the degree to which they find the
intervention appropriate and useful using Likert-type agreement
scales on factors such as the intervention content, intervention
length, and intervention delivery. We will use the System
Usability Scale, a validated 10-item measure, which is scored
from 0 to 100 [37]. A score of ≥50 indicates that the intervention
is acceptable [38].
To assess the feasibility, we will track the number of potential
participants we screen, the number of potential participants who
meet the study inclusion criteria, the number of participants
who meet the study criteria and then enroll, and the number of
treatment and assessment sessions completed by all enrolled
participants (across conditions). In addition, we will track the
duration of assessments and reasons for declining enrollment
and prematurely leaving the trial.
Although this pilot study is not powered to examine the efficacy
of biological and behavioral outcomes, we will assess its impact
on adherence to obtain an estimated effect size to power a future
full-scale efficacy trial. As such, at each major assessment, dried
blood spot drug levels of tenofovir diphosphate and
emtricitabine triphosphate will serve as biological correlates of
adherence [39]. In addition, self-reported PrEP adherence will
also be assessed using timeline follow back [36]. Furthermore,
we will obtain medical record release forms from participants
to determine medical appointment adherence, measured as the
proportion of scheduled clinic visits attended by each patient
over their study observation period.
Secondary Outcome Measures
To assess the impact of the intervention on potential mediators
of adherence, we will use scales developed from our initial study
[17,32] with adults. Specifically, readiness to use PrEP will be
assessed using a series of questions that ask how likely they are
to use or continue using PrEP under a variety of circumstances.
In addition, behavioral skills for PrEP use will be assessed with
12 items that ask how “hard” or “easy” it was for participants
to implement a variety of skills, including discussing side effects
with medical providers and remembering to take pills on time.
The PrEP taking self-efficacy will be adapted from the HIV
Treatment Adherence Self-Efficacy Scale [40], which assesses
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confidence to take medications in various situations. Finally,
we will also assess individual (eg, sexual behavior and mental
health) and environmental (eg, incarceration, stigma, and health
care access) covariates that could impact adherence.

Statistical Analyses
We will use descriptive statistics to characterize the distribution
of all study variables. The primary analysis will measure the
feasibility of the intervention by the proportion of participants
retained in the study at the end of the study period, and we will
measure the acceptability by the percentage of participants who
rate each intervention as acceptable on their final follow-up
survey. Point estimates of ≥.50 for the feasibility and
acceptability will be considered the minimum criteria for the
acceptability and feasibility, consistent with standards used in
similar behavioral health studies.
The primary biological outcome analysis will compare
adherence (defined by the percentage of participants with dried
blood spot drug levels >700 fmol/punch, a level correlated with
high protection from HIV acquisition [36,41]) at the 3- and
6-month visits between the study arms and will be used to
estimate the effect size for a future full-scale efficacy trial. In
addition, group differences in the proportion of PrEP clinic
appointments kept will be compared.
All analyses will use 2-tailed tests of significance with
significance at alpha=.05. We will follow an intent-to-treat
model [42], analyzing participants in the study arm to which
they were assigned. We will examine the equivalence of random
assignment to groups with regards to key baseline
characteristics, including sociodemographics, prior HIV testing
patterns, and sexual risk-related variables. If randomization
does not work to balance these characteristics, we will assess
whether baseline differences may account for differences in
outcomes.

Results
While qualitative interviews are anticipated to begin in June
2018, recruitment for the pilot RCT is anticipated to begin in
early 2019, with the study follow-up complete in February 2020.

Discussion
Oral PrEP has the potential to change the HIV prevention
landscape and curtail the HIV epidemic dramatically. Adequate
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adherence levels can reduce HIV acquisition among MSM by
>90% [5,6,41,43], and increasing the effective use of PrEP
among YMSM—one of the highest-risk groups for new
infections—is one of the leading priorities for HIV prevention.
However, YMSM face multiple challenges in initiating and
adhering to PrEP [44], and, in 2 open-label studies of PrEP use
by YMSM aged 15-17 and 18-22 years (ATN 113 and 110)
[8,9], adherence was suboptimal after 3 monthly visits, and the
HIV incidence was high (6% and 3%, respectively).
At present, few rigorously developed and tested interventions
exist for increasing PrEP adherence among YMSM in
community settings. Our long-term goal is to develop scalable
protocols to optimize the at-risk YMSM’s PrEP uptake and
adherence to decrease the HIV incidence. In a pilot RCT,
LifeSteps for PrEP—a 4-session, nurse-delivered cognitive
behavioral therapy-based counseling intervention—improved
PrEP adherence compared with a time- and attention-matched
controls among at-risk MSM aged ≥18 years [17].
The adaptation for LSPY will be informed, developed, and
refined through formative research that involves YMSM at all
levels. HIV-uninfected YMSM will inform the intervention and
curricular materials through formative qualitative interviews
and exit interviews after participating in the pilot RCT. By
incorporating information and feedback on the content of the
intervention from YMSM, we will ensure content is tailored to
their contextual realities in a manner that promotes PrEP
adherence skills building and problem solving.
Anticipated limitations of this protocol include potential limits
of generalizability of the results of the formative, qualitative
interviews given that they will take place in one urban city.
While preparing for the pilot RCT, we will present the
intervention at iTech-supported Youth Community Advisory
Boards at participating SRVs to obtain additional feedback from
geographically diverse populations. Similarly, the pilot RCT
may have limited generalizability outside the 3 urban settings
and may need to be further adapted for settings where access
to clinical care is less robust.
If LSPY demonstrates the acceptability and feasibility in this
pilot RCT, we plan to test its efficacy in a full-scale, multicity,
randomized controlled efficacy trial. If shown to be efficacious,
this in-person, nurse-delivered counseling intervention with
SMS text messaging for ongoing support will allow for a
youth-informed, targeted PrEP adherence intervention for
YMSM.

Acknowledgments
The authors would like to thank Adi Ferrara, MS, ELS, for help in the preparation of this manuscript.

Conflicts of Interest
DSK has been a consultant to Fenway Health on a research project funded by Gilead Sciences, and has developed and/or presented
educational material about HIV-prevention for Medscape, MED-IQ, DKBmed, and UptoDate, Inc.

References

http://www.researchprotocols.org/2019/1/e10661/

XSL• FO
RenderX

JMIR Res Protoc 2019 | vol. 8 | iss. 1 | e10661 | p. 7
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.

Centers for Disease Control and Prevention. Atlanta, GA: CDC; 2017 Feb. HIV/AIDS among gay and bisexual men URL:
https://www.cdc.gov/nchhstp/newsroom/docs/factsheets/cdc-msm-508.pdf [accessed 2018-11-14] [WebCite Cache ID
6slHfZ3Jo]
Centers for Disease Control and Prevention. Atlanta, GA: CDC; 2008 Aug. Estimates of New HIV Infections in the United
States URL: https://www.cdc.gov/nchhstp/newsroom/docs/fact-sheet-on-hiv-estimates.pdf [accessed 2017-08-17] [WebCite
Cache ID 6slIBD89d]
Centers for Disease Control and Prevention. HIV Surveillance Report, 2015. Atlanta, GA: CDC; 2016 Nov. Diagnoses of
HIV infection in the United States and dependent areas, 2015 URL: https://www.cdc.gov/hiv/pdf/library/reports/surveillance/
cdc-hiv-surveillance-report-2015-vol-27.pdf [accessed 2018-11-14] [WebCite Cache ID 6slIPO72P]
Garofalo R, Hotton AL, Kuhns LM, Gratzer B, Mustanski B. Incidence of HIV infection and Sexually Transmitted Infections
and Related Risk Factors among Very Young Men Who Have Sex with Men. J Acquir Immune Defic Syndr 2016 Jan 7.
[doi: 10.1097/QAI.0000000000000933] [Medline: 26745827]
Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, et al. Preexposure chemoprophylaxis for HIV prevention
in men who have sex with men. N Engl J Med 2010 Dec 30;363(27):2587-2599 [FREE Full text] [doi:
10.1056/NEJMoa1011205] [Medline: 21091279]
McCormack S, Dunn DT, Desai M, Dolling DI, Gafos M, Gilson R, et al. Pre-exposure prophylaxis to prevent the acquisition
of HIV-1 infection (PROUD): effectiveness results from the pilot phase of a pragmatic open-label randomised trial. Lancet
2016 Jan 2;387(10013):53-60 [FREE Full text] [doi: 10.1016/S0140-6736(15)00056-2] [Medline: 26364263]
Molina J, Capitant C, Spire B, Pialoux G, Cotte L, Charreau I, et al. On-Demand Preexposure Prophylaxis in Men at High
Risk for HIV-1 Infection. N Engl J Med 2015 Dec 3;373(23):2237-2246. [doi: 10.1056/NEJMoa1506273] [Medline:
26624850]
Hosek SG, Rudy B, Landovitz R, Kapogiannis B, Siberry G, Rutledge B, Adolescent Trials Network (ATN) for HIVAIDS
Interventions. An HIV Preexposure Prophylaxis Demonstration Project and Safety Study for Young MSM. J Acquir Immune
Defic Syndr 2017 Jan 01;74(1):21-29. [doi: 10.1097/QAI.0000000000001179] [Medline: 27632233]
Hosek SG, Landovitz RJ, Kapogiannis B, Siberry GK, Rudy B, Rutledge B, et al. Safety and Feasibility of Antiretroviral
Preexposure Prophylaxis for Adolescent Men Who Have Sex With Men Aged 15 to 17 Years in the United States. JAMA
Pediatr 2017 Nov 01;171(11):1063-1071. [doi: 10.1001/jamapediatrics.2017.2007] [Medline: 28873128]
Safren SA, Otto MW, Worth JL. Life-steps: Applying cognitive behavioral therapy to HIV medication adherence. Cognitive
and Behavioral Practice 1999 Sep;6(4):332-341. [doi: 10.1016/S1077-7229(99)80052-2]
Safren SA, Otto MW, Worth JL, Salomon E, Johnson W, Mayer K, et al. Two strategies to increase adherence to HIV
antiretroviral medication: life-steps and medication monitoring. Behav Res Ther 2001 Oct;39(10):1151-1162. [Medline:
11579986]
Safren SA, O'Cleirigh C, Tan JY, Raminani SR, Reilly LC, Otto MW, et al. A randomized controlled trial of cognitive
behavioral therapy for adherence and depression (CBT-AD) in HIV-infected individuals. Health Psychol 2009 Jan;28(1):1-10
[FREE Full text] [doi: 10.1037/a0012715] [Medline: 19210012]
Shiu C, Chen W, Simoni J, Fredriksen-Goldsen K, Zhang F, Zhou H. The Chinese Life-Steps Program: A Cultural Adaptation
of a Cognitive-Behavioral Intervention to Enhance HIV Medication Adherence. Cogn Behav Pract 2013 May;20(2):202-212
[FREE Full text] [doi: 10.1016/j.cbpra.2012.05.005] [Medline: 23667305]
Psaros C, Haberer JE, Katabira E, Ronald A, Tumwesigye E, Campbell JD, et al. An intervention to support HIV preexposure
prophylaxis adherence in HIV-serodiscordant couples in Uganda. J Acquir Immune Defic Syndr 2014 Aug 15;66(5):522-529
[FREE Full text] [doi: 10.1097/QAI.0000000000000212] [Medline: 24853311]
Reisner SL, Hughto JMW, Pardee DJ, Kuhns L, Garofalo R, Mimiaga MJ. LifeSkills for Men (LS4M): Pilot Evaluation
of a Gender-Affirmative HIV and STI Prevention Intervention for Young Adult Transgender Men Who Have Sex with
Men. J Urban Health 2016 Feb;93(1):189-205 [FREE Full text] [doi: 10.1007/s11524-015-0011-z] [Medline: 26753882]
Thurston IB, Bogart LM, Wachman M, Closson EF, Skeer MR, Mimiaga MJ. Adaptation of an HIV Medication Adherence
Intervention for Adolescents and Young Adults. Cogn Behav Pract 2014 May;21(2):191-205 [FREE Full text] [Medline:
25452680]
Mayer KH, Safren SA, Elsesser SA, Psaros C, Tinsley JP, Marzinke M, et al. Optimizing Pre-Exposure Antiretroviral
Prophylaxis Adherence in Men Who Have Sex with Men: Results of a Pilot Randomized Controlled Trial of “Life-Steps
for PrEP”. AIDS Behav 2017 May;21(5):1350-1360. [doi: 10.1007/s10461-016-1606-4] [Medline: 27848089]
Pop-Eleches C, Thirumurthy H, Habyarimana JP, Zivin JG, Goldstein MP, de Walque D, et al. Mobile phone technologies
improve adherence to antiretroviral treatment in a resource-limited setting: a randomized controlled trial of text message
reminders. AIDS 2011 Mar 27;25(6):825-834 [FREE Full text] [doi: 10.1097/QAD.0b013e32834380c1] [Medline: 21252632]
Vidrine DJ, Arduino RC, Lazev AB, Gritz ER. A randomized trial of a proactive cellular telephone intervention for smokers
living with HIV/AIDS. AIDS 2006 Jan 9;20(2):253-260. [doi: 10.1097/01.aids.0000198094.23691.58] [Medline: 16511419]
Ybarra ML, Bull SS. Current trends in Internet- and cell phone-based HIV prevention and intervention programs. Curr
HIV/AIDS Rep 2007 Dec;4(4):201-207. [Medline: 18366952]
Cole-Lewis H, Kershaw T. Text messaging as a tool for behavior change in disease prevention and management. Epidemiol
Rev 2010;32:56-69 [FREE Full text] [doi: 10.1093/epirev/mxq004] [Medline: 20354039]

http://www.researchprotocols.org/2019/1/e10661/

XSL• FO
RenderX

Biello et al

JMIR Res Protoc 2019 | vol. 8 | iss. 1 | e10661 | p. 8
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
22.

23.
24.

25.
26.

27.

28.
29.

30.
31.
32.

33.
34.

35.

36.

37.
38.
39.

40.

41.

42.
43.

Adler R. Healthcare unplugged. Oakland, CA: California Healthcare Foundation; 2007. The evolving role of wireless
technology URL: https://www.chcf.org/wp-content/uploads/2017/12/PDF-HealthCareUnpluggedTheRoleOfWireless.pdf
[accessed 2018-11-14] [WebCite Cache ID 73v5rtbnT]
Fjeldsoe BS, Marshall AL, Miller YD. Behavior change interventions delivered by mobile telephone short-message service.
Am J Prev Med 2009 Feb;36(2):165-173. [doi: 10.1016/j.amepre.2008.09.040] [Medline: 19135907]
Haberer JE, Baeten JM, Campbell J, Wangisi J, Katabira E, Ronald A, et al. Adherence to antiretroviral prophylaxis for
HIV prevention: a substudy cohort within a clinical trial of serodiscordant couples in East Africa. PLoS Med
2013;10(9):e1001511 [FREE Full text] [doi: 10.1371/journal.pmed.1001511] [Medline: 24058300]
Gelberg L, Andersen RM, Leake BD. The Behavioral Model for Vulnerable Populations: application to medical care use
and outcomes for homeless people. Health Serv Res 2000 Feb;34(6):1273-1302 [FREE Full text] [Medline: 10654830]
Pettifor A, Nguyen NL, Celum C, Cowan FM, Go V, Hightow-Weidman L. Tailored combination prevention packages
and PrEP for young key populations. J Int AIDS Soc 2015;18(2 Suppl 1):19434 [FREE Full text] [doi:
10.7448/IAS.18.2.19434] [Medline: 25724507]
Golub SA, Gamarel KE, Rendina HJ, Surace A, Lelutiu-Weinberger CL. From efficacy to effectiveness: facilitators and
barriers to PrEP acceptability and motivations for adherence among MSM and transgender women in New York City. AIDS
Patient Care STDS 2013 Apr;27(4):248-254 [FREE Full text] [doi: 10.1089/apc.2012.0419] [Medline: 23565928]
Mayer K, Appelbaum J, Rogers T, Lo W, Bradford J, Boswell S. The evolution of the Fenway Community Health model.
Am J Public Health 2001 Jun;91(6):892-894. [Medline: 11392929]
Betancourt TS, Speelman L, Onyango G, Bolton P. A qualitative study of mental health problems among children displaced
by war in northern Uganda. Transcult Psychiatry 2009 Jun;46(2):238-256 [FREE Full text] [doi: 10.1177/1363461509105815]
[Medline: 19541749]
Joffe H, Yardley L. Content and thematic analysis. In: Marks DF, Yardley L, editors. Research methods for clinical and
health psychology. London, UK: Sage; 2004.
Miles M, Huberman A, Saldana J. Qualitative data analysis. Thousand Oaks, CA: Sage; 2013.
Taylor SW, Psaros C, Pantalone DW, Tinsley J, Elsesser SA, Mayer KH, et al. “Life-Steps” for PrEP Adherence:
Demonstration of a CBT-Based Intervention to Increase Adherence to Preexposure Prophylaxis (PrEP) Medication Among
Sexual-Minority Men at High Risk for HIV Acquisition. Cogn Behav Pract 2017 Feb;24(1):38-49 [FREE Full text] [doi:
10.1016/j.cbpra.2016.02.004] [Medline: 28392673]
Kernan WN, Viscoli CM, Makuch RW, Brass LM, Horwitz RI. Stratified randomization for clinical trials. J Clin Epidemiol
1999 Jan;52(1):19-26. [Medline: 9973070]
Safren SA, Mayer KH, Ou S, McCauley M, Grinsztejn B, Hosseinipour MC, HPTN 052 Study Team. Adherence to Early
Antiretroviral Therapy: Results From HPTN 052, a Phase III, Multinational Randomized Trial of ART to Prevent HIV-1
Sexual Transmission in Serodiscordant Couples. J Acquir Immune Defic Syndr 2015 Jun 01;69(2):234-240 [FREE Full
text] [doi: 10.1097/QAI.0000000000000593] [Medline: 26009832]
Psaros C, Haberer JE, Katabira E, Ronald A, Tumwesigye E, Campbell JD, et al. An intervention to support HIV preexposure
prophylaxis adherence in HIV-serodiscordant couples in Uganda. J Acquir Immune Defic Syndr 2014 Aug 15;66(5):522-529
[FREE Full text] [doi: 10.1097/QAI.0000000000000212] [Medline: 24853311]
Stirratt MJ, Dunbar-Jacob J, Crane HM, Simoni JM, Czajkowski S, Hilliard ME, et al. Self-report measures of medication
adherence behavior: recommendations on optimal use. Transl Behav Med 2015 Dec;5(4):470-482 [FREE Full text] [doi:
10.1007/s13142-015-0315-2] [Medline: 26622919]
Brooke J. SUS: a quick and dirty usability scale. In: Jordan P, Thomas B, Weerdmeester B, McClelland I, editors. Usability
Evaluation in Industry. London, UK: Taylor and Francis; 1996:189-194.
Bangor A, Kortum P, Miller J. Determining What Individual SUS Scores Mean: Adding an Adjective Rating Scale. Journal
of Usability Studies 2009 May 01;4(3):114-123 [FREE Full text]
Anderson PL, Glidden DV, Liu A, Buchbinder S, Lama JR, Guanira JV, et al. Emtricitabine-tenofovir concentrations and
pre-exposure prophylaxis efficacy in men who have sex with men. Sci Transl Med 2012 Sep 12;4(151):151ra125 [FREE
Full text] [doi: 10.1126/scitranslmed.3004006] [Medline: 22972843]
Johnson MO, Neilands TB, Dilworth SE, Morin SF, Remien RH, Chesney MA. The role of self-efficacy in HIV treatment
adherence: validation of the HIV Treatment Adherence Self-Efficacy Scale (HIV-ASES). J Behav Med 2007
Oct;30(5):359-370 [FREE Full text] [doi: 10.1007/s10865-007-9118-3] [Medline: 17588200]
Grant RM, Anderson PL, McMahan V, Liu A, Amico KR, Mehrotra M, et al. Uptake of pre-exposure prophylaxis, sexual
practices, and HIV incidence in men and transgender women who have sex with men: a cohort study. Lancet Infect Dis
2014 Sep;14(9):820-829. [doi: 10.1016/S1473-3099(14)70847-3] [Medline: 25065857]
Detry MA, Lewis RJ. The intention-to-treat principle: how to assess the true effect of choosing a medical treatment. JAMA
2014 Jul 02;312(1):85-86. [doi: 10.1001/jama.2014.7523] [Medline: 25058221]
Volk JE, Marcus JL, Phengrasamy T, Blechinger D, Nguyen DP, Follansbee S, et al. No New HIV Infections With Increasing
Use of HIV Preexposure Prophylaxis in a Clinical Practice Setting. Clin Infect Dis 2015 Nov 15;61(10):1601-1603 [FREE
Full text] [doi: 10.1093/cid/civ778] [Medline: 26334052]

http://www.researchprotocols.org/2019/1/e10661/

XSL• FO
RenderX

Biello et al

JMIR Res Protoc 2019 | vol. 8 | iss. 1 | e10661 | p. 9
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
44.

Biello et al

Miller MK, Wickliffe J, Jahnke S, Linebarger JS, Dowd D. Accessing General and Sexual Healthcare: Experiences of
Urban Youth. Vulnerable Child Youth Stud 2014 Jul 1;9(3):279-290 [FREE Full text] [doi: 10.1080/17450128.2014.925170]
[Medline: 25101138]

Abbreviations
LSPY: LifeSteps for pre-exposure prophylaxis for young men who have sex with men
MSM: men who have sex with men
PrEP: pre-exposure prophylaxis
RCT: randomized controlled trial
SMS: short message service
SRV: subject recruitment venue
STI: sexually transmitted infection
YMSM: young men who have sex with men

Edited by S Allison, R Schnall, A Pettifor, B Mustanski, I Holloway; submitted 01.04.18; peer-reviewed by KM Jackman, D Callander,
K Card; comments to author 07.06.18; revised version received 17.07.18; accepted 17.09.18; published 29.01.19
Please cite as:
Biello KB, Psaros C, Krakower DS, Marrow E, Safren SA, Mimiaga MJ, Hightow-Weidman L, Sullivan P, Mayer KH
A Pre-Exposure Prophylaxis Adherence Intervention (LifeSteps) for Young Men Who Have Sex With Men: Protocol for a Pilot
Randomized Controlled Trial
JMIR Res Protoc 2019;8(1):e10661
URL: http://www.researchprotocols.org/2019/1/e10661/
doi: 10.2196/10661
PMID: 30694206

©Katie B Biello, Christina Psaros, Douglas S Krakower, Elliot Marrow, Steven A Safren, Matthew J Mimiaga, Lisa
Hightow-Weidman, Patrick Sullivan, Kenneth H Mayer. Originally published in JMIR Research Protocols
(http://www.researchprotocols.org), 29.01.2019. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic
information, a link to the original publication on http://www.researchprotocols.org, as well as this copyright and license information
must be included.

http://www.researchprotocols.org/2019/1/e10661/

XSL• FO
RenderX

JMIR Res Protoc 2019 | vol. 8 | iss. 1 | e10661 | p. 10
(page number not for citation purposes)

