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Abstract 

Background Significant disparities continue to exist in the HIV care continuum, whereby Hispanic and Black people 
living with HIV (PLWH) are less likely to achieve viral suppression compared to their White counterparts. Studies have 
shown that intervention approaches that involve peer navigation may play an important role in supporting patients 
to stay engaged in HIV care. However, implementation may be challenging in real-world settings where there are 
limited resources to support peer navigators. Combining a peer navigation approach with scalable mobile health 
(mHealth) technology may improve impact and implementation outcomes.

Methods We combined a peer navigation intervention with a mHealth application and are conducting a rand-
omized controlled trial (RCT) to test the efficacy of this integrated “Peers plus mobile App for Treatment in HIV” (PATH) 
intervention to improve HIV care engagement, and ultimately sustained viral suppression, among Hispanic and Black 
PLWH. We will enroll up to 375 PLWH into a two-arm prospective RCT, conducting follow-up assessments every 
3 months up to 12 months post-baseline. Participants randomized to the control arm will continue to receive usual 
care Ryan White Program case management services. Individuals randomized to receive the PATH intervention will 
receive usual care plus access to two main intervention components: (1) a peer navigation program and (2) a mHealth 
web application. The primary outcome is sustained HIV viral suppression (undetectable viral load observed at 6- 
and 12-month follow-up). Secondary outcomes are retention in HIV care, gaps in HIV medical visits, and self-reported 
ART adherence. Recruitment for the RCT began in November 2021 and will continue until June 2024. Follow-up 
assessments and medical chart abstractions will be conducted to collect measurements of outcome variables.

Discussion The efficacy trial of PATH will help to fill gaps in our scientific understanding of how a combined peer 
navigation and mHealth approach may produce effects on HIV care outcomes while addressing potential implemen-
tation challenges of peer navigation in Ryan White-funded clinics.
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Introduction
Background and rationale {6a}
Significant disparities continue to exist in the HIV care 
continuum, whereby Hispanic and Black women and 
men living with HIV are less likely to achieve viral sup-
pression compared to White women and men living 
with HIV [1–7]. In 2016, among people living with HIV 
(PLWH) aged 13–29, an estimated 42% of Blacks/Afri-
can Americans and 36% of Hispanics in the US were not 
virally suppressed [8]. Disparities are exacerbated by co-
occurring syndemic conditions, including substance use 
and mental health conditions [9–11]. As elsewhere, sub-
stance use is a robust correlate of HIV infection in San 
Diego [12, 13], especially near the Mexico border where 
methamphetamine and opioids are trafficked and readily 
accessible [14]. Therefore, interventions to promote viral 
suppression among PLWH must be developed and tested 
in the most vulnerable, lower-resourced communities, 
including communities affected by substance use.

Community health workers, and particularly peer 
navigators (also referred to as peers, “promotoras/es,” 
or “compañeros/as de apoyo”), have been shown to play 
meaningful roles in supporting patients living with HIV 
to stay engaged in care in developing countries [15, 16]. 
The evidence base is smaller in the US. A 2016 system-
atic review of interventions involving PLWH serving as 
peers to improve HIV care continuum outcomes identi-
fied nine published studies [17]. Only a minority (44%) 
were in the US with the rest (56%) in sub-Saharan Africa. 
While six of the nine used a randomized controlled trial 
(RCT) design, only one study found a positive effect on 
viral suppression. Further, only two of the four interven-
tions in the US were tested with a sample who were pre-
dominantly racial/ethnic minority, but neither specified 
addressing barriers to HIV care unique to Hispanic and 
Black PLWH (i.e., stigma, medical mistrust). The findings 
from this review suggest that more studies applying a rig-
orous design are needed to evaluate the impact of peer 
navigation on HIV care continuum outcomes in the US, 
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particularly to address barriers unique to racial/ethnic 
minorities living with HIV [18–20].

While peer navigation may promote positive health 
outcomes among PLWH, implementation and scale-up 
of this approach may encounter difficulties in real-world 
clinical and community settings where there are lim-
ited resources to support peer navigation programs [21, 
22]. In contrast, mobile health (mHealth) is a scalable 
approach that can be more feasibly implemented since 
it requires fewer staff resources [23, 24]. To further illus-
trate, a clinic may require a large team of peer naviga-
tors to adequately support an entire caseload of patients 
with HIV. However, when combined with mHealth, the 
impact that peer navigators can have on supporting peo-
ple with HIV may be strengthened. Thus, combining peer 
navigation and mHealth intervention approaches may 
be one strategy to simultaneously reduce the need for 
larger teams of peer navigators, while also strengthening 
the impact of peer navigation on HIV care continuum 
outcomes among Hispanic and Black PLWH. mHealth 
and other technologies offer platforms for intervention 
delivery through various devices, such as laptops, tablets, 
smartphones, and channels, such as online, mobile apps, 
SMS, and social networking platforms, to overcome the 
limitations and costs of in-person interventions [23, 24]. 
In a systematic review of mHealth interventions designed 
for racial/ethnic minority groups, those that focused on 
HIV were aimed at HIV primary prevention, with only 
two focused on HIV care self-management, with text 
message reminders to support  antiretroviral therapy 
(ART) adherence [25]. Also, a review of mHealth inter-
ventions to support self-management in HIV found that 
of the 28 interventions identified, the majority (57%) used 
text messaging, and only 5 (18%) used mHealth applica-
tions (apps) [26]. Of the five mobile app interventions, 
none appeared to be tailored to address challenges, such 
as stigma and substance use [26], experienced by His-
panic and Black PLWH. Altogether, the evidence suggests 
that there is a critical absence of rigorous, randomized 
controlled trial (RCT) studies in the US to evaluate the 
efficacy of peer navigation and mHealth intervention 
approaches to improve viral suppression and retention in 
HIV care among Hispanic and Black PLWH.

Combining both peer navigation and mHealth tech-
nology into a unified, scalable intervention could both 
strengthen the impact of peer navigation on HIV care 
outcomes among PLWH and simultaneously reduce the 
amount of resources needed to support peer navigation 
in clinical settings, effectively striking the needed bal-
ance between clinical effect sizes and implementation 
costs [27]. In this trial, we propose the Peers plus mobile 
App for Treatment in HIV (PATH) intervention that 
may serve as an integrated solution that builds on the 

strengths of peer navigation to improve HIV care engage-
ment and ART adherence, while also addressing potential 
implementation challenges of peer navigation.

Objectives {7}
The primary goal of this RCT is to evaluate the efficacy 
of the PATH intervention compared to usual care in a 
community-based HIV care setting on our pre-defined 
primary and secondary outcomes. Specific aims are 
threefold: (1) examine efficacy of PATH on primary 
(viral suppression at 6 and 12  months) and secondary 
outcomes (retention in HIV care; gaps in HIV medical 
visits; self-reported ART adherence); (2) examine the 
theory-informed mediators (e.g., increased self-efficacy 
to engage in HIV care, and reduced medical mistrust and 
HIV stigma), through which PATH may have the greatest 
impact on outcomes among Hispanic and Black PLWH; 
and (3) among those using substances,  explore whether 
PATH significantly affects substance-related outcomes, 
including frequency of substance use and engagement in 
substance use treatment, when compared to usual care 
(UC). A sub-aim of the trial is to explore subgroup differ-
ences in efficacy based on factors such as race/ethnicity 
and substance use.

Trial design {8}
We are implementing a two-arm parallel group ran-
domized controlled superiority trial design, whereby 
enrolled participants complete a baseline assessment, 
and then are randomized on a 1:1 ratio into one of two 
arms. In the control arm, participants receive UC Ryan 
White coordinated case management services (i.e., stand-
ard intake and as needed, referrals medical, dental and 
mental health services, case management, and alcohol/
substance use treatment]). In the PATH intervention 
arm, participants receive UC plus two main intervention 
components: (1) support from a peer navigation program 
and (2) access to the PATH mHealth web application. 
Post-baseline/randomization, participants are asked to 
complete follow-up assessments at 3, 6, 9, and 12 months.

Methods: participants, interventions, 
and outcomes
Study setting {9}
The RCT is being implemented in a community-based 
federally qualified health center (FQHC) located in the 
southern part of San Diego County, CA, along the US-
Mexico border. This FQHC offers HIV primary and 
sub-specialty medical services and coordinated case 
management services at multiple locations to a majority 
racial minority population, which will help achieve the 
study goal of reaching Hispanic and Black PLWH.
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Eligibility criteria {10}
Individuals are eligible to participate in PATH if they 
meet the following criteria: (a) are at least 18 years old; 
(b) can read and speak English or Spanish; (c) are liv-
ing with HIV and at least 3  months have passed since 
HIV diagnosis; (d) currently prescribed antiretroviral 
therapy (ART) medication; (e) have regular access to an 
Internet browser on a computer, tablet, or smartphone; 
(f ) do not plan to move out of the San Diego area in the 
next 12  months; (g) not currently enrolled in any other 
program, intervention, or research study designed to 
improve HIV adherence or engagement in HIV care; 
and (h) not currently a member of one of the commu-
nity advisory boards providing advisement on the study. 
In addition to criteria a through g, eligible participants 
must meet one or more of the following criteria: (1) one 
or more detectable VL test result (> 200 copies m/L) in 
the past 12 months while on ART for at least 3 months; 
(2) missed 1 or more scheduled HIV care appointments 
in the last 12 months; (3) last HIV care visit with an HIV 
care provider was more than 6  months ago; (4) report 
anything less than excellent adherence on one of the Wil-
son-3 ART adherence scale [28] items; and/or (5) report 
non-prescription stimulant or opioid use in the past 
6  months. The first three indicators are verified using 
medical chart information, and the last two are assessed 
via self-report on the screening questionnaire. Finally, 
since the intervention was designed in a manner whereby 
the PATH peer navigators are meant to provide support 
as part of the HIV care team at the community-based 
FQHC, and as a study that is interested in exploring 
implementation outcomes of the PATH intervention, eli-
gible participants are required to be current HIV medical 
care patients of the community-based FQHC.

Who will take informed consent? {26a}
Written informed consent is gathered from participants. 
During the enrollment visit, trained research staff explain 
the study procedures, risks, and strategies to minimize 
risk during the informed consent process.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
In addition to providing informed consent, enrolled 
participants are required to provide permission for the 
researchers to use their personal health information for 
the study. Specifically, participants are asked to author-
ize the release of their HIV/AIDS treatment informa-
tion (i.e., lab reports of HIV viral load, HIV care medical 
visit dates) from the community-based FQHC for the 
research.

Interventions
Explanation for the choice of comparators {6b}
The comparator in this trial is the community-based 
FQHC’s existing Ryan White medical and coordinated 
case management services as usual. Their UC includes 
outpatient/ambulatory medical care, AIDS Drug Assis-
tance Program (e.g., through Medicare, Medi-Cal), oral 
healthcare, early intervention services, mental health ser-
vices, health education, medical nutrition therapy, medi-
cal case management, substance use disorder outpatient 
services, and support services (e.g., emergency financial 
assistance, food pantry, housing services, medical trans-
portation, and legal services).

Intervention description {11a}
The PATH intervention integrates two theoretically 
grounded interventions developed by the team of inves-
tigators—a peer navigation intervention and an mHealth 
tool—with the goal of amplifying the impact of peer navi-
gation on viral suppression among Hispanic and Black 
PLWH.

The peer navigation component is informed by our 
prior research developing “Conexiones Saludables” 
(“Healthy Connections” in Spanish; “Conexiones” for 
short), which is a theory-based intervention including 
modularized training for peer navigators to build core 
competencies in supporting marginalized PLWH [29, 30]. 
Peer navigators undergo 3  weeks of daily modularized 
training (15 modules total). Conexiones also included 
peer-delivered “peer empowerment sessions” designed 
to promote information, motivation, and behavioral skills 
(self-efficacy) in HIV care engagement and ART adher-
ence, especially in the context of co-occurring conditions 
like substance use and mental health conditions. Sessions 
are conducted on a one-on-one basis between the partic-
ipant and their assigned peer navigator and are delivered 
monthly over approximately 6 months using motivational 
interviewing techniques to facilitate intrinsic motiva-
tion for behavior change [31]. The design of Conexiones 
was based on the Situated Information, Motivation, 
and Behavioral skills (IMB) Model [32], which outlines 
how behavioral skills to engage in HIV care and adhere 
to ART should be situated to one’s specific socio-struc-
tural context, such as substance use or cultural norms 
in order to enact behavior change (e.g., ART adherence) 
[32, 33]. For example, providing information about ART 
adherence strategies aligned with drug use patterns, 
understanding sociostructural factors, such as intersec-
tional stigma and discrimination, affecting motivation 
to engage in healthcare and treatment, and developing 
behavioral skills, such as self-efficacy, to maintain ART 
adherence even in a context of substance use stigma in 
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the healthcare setting. In addition to the Situated-IMB 
Model, Conexiones was also founded in the Theory of 
Triadic Influence [34], a multilevel Social Cognitive the-
ory [35] that hypothesizes three “streams of influence” 
(individual, social, and structural) which may act simulta-
neously to affect self-efficacy to engage in healthy behav-
ior. Operationalized to the health behavior context of 
Hispanic and Black PLWH, the streams of influence most 
relevant to PATH include individual-level barriers (being 
a racial/ethnic minority, substance use) and socio-struc-
tural level barriers, such as or substance use stigma or 
medical mistrust, that decrease both Hispanic and Black 
people’s engagement in health and HIV care [18–20, 36–
39]. Conexiones pilot data demonstrated improvement 
in HIV care continuum outcomes among marginalized 
Hispanic PLWH, such as people who use and/or inject 
drugs, in the US-Mexico border region [29, 30, 40].

The mHealth component of PATH is informed by 
“LinkPositively,” a mobile-optimized web application (or 
“webapp”) aimed at improving engagement in the HIV 
care continuum [41]. The LinkPositively intervention 
includes interactive features that were based on the IMB 
model [32, 42]. For example, the webapp incorporated 
information relevant to HIV self-management (educa-
tional and self-care tips feature), motivational enhance-
ments (social support via a feed that participants can post 
to and reply to comments from other participants and 
gamification features), and behavioral skills (ART self-
monitoring feature) to improve ART adherence. Based 
on focus group and community feedback, adaptations 
were made to the original Conexiones and LinkPositively 
interventions to make them more culturally tailored for 
both Hispanic and Black PLWH (e.g., creating English 

and Spanish language versions, using images that both 
Hispanic and Black participants may identify with).

Applying the theoretical foundations that informed 
the PATH peer navigation and mHealth components, 
Fig.  1 summarizes how PATH is hypothesized to target 
multiple psychological and social mechanisms of action, 
which should ultimately lead to a potent impact on HIV 
care outcomes among Hispanic and Black PLWH. Over-
all, participants assigned to the PATH intervention arm 
are assigned to receive support from one peer navigator 
and have access to the PATH webapp. Peer navigators 
meet with their clients at least  monthly to deliver peer 
empowerment sessions. Empowerment sessions occur 
during the first 6 months, after which participants con-
tinue to have access to their peer and the PATH webapp 
for 12 months total, for example by messaging the peer 
through the PATH webapp. As much as possible, the 
study aims for peers to reflect the patient population by 
recruiting peers who speak English and Spanish, and who 
are Hispanic or Black. The PATH webapp is available in 
both languages. Translations of the webapp content were 
first translated then back-translated and reviewed for 
cultural and linguistic accuracy.

Criteria for discontinuing or modifying allocated 
interventions {11b}
The outcome analysis will follow the intent-to-treat 
approach. Under no circumstances is it possible for the 
allocated intervention (i.e., usual care or PATH inter-
vention) to be modified once the participant has been 
enrolled in the trial. However, participants may be unen-
rolled from the study at any point due to voluntary with-
drawal for any reason.

Fig. 1 Summary of PATH intervention features and the theory-informed mechanisms of action that are hypothesized to produce effects 
on the primary and secondary outcomes
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Strategies to improve adherence to interventions {11c}
For participants randomized to the PATH intervention 
arm, a number of strategies are used to promote adher-
ence to the intervention. These include intensive one-
on-one training on how to use the PATH webapp and 
its features, including re-training upon request. Upon 
randomization to the intervention arm, participants 
are also asked to sign a client confidentiality agreement 
which outlines how PATH intervention participants 
can expect to receive professional, timely, respectful, 
and trustworthy peer support. Finally, whenever pos-
sible, all clients receive a “warm handoff” to immedi-
ately meet their assigned peer navigator over Zoom or 
in person following randomization into the PATH arm.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
One of the study eligibility criteria is that participants 
must not currently be enrolled in any other program, 
intervention, or research study designed to improve 
HIV adherence or engagement in HIV care (regardless 
of intervention approach). While this is assessed during 
screening procedures, if a participant were to receive 
HIV care and/or ART adherence support from another 
program or research study during their participation in 
the trial, this information is recorded during follow-up 
assessments but does not require disenrollment from 
the trial.

Provisions for post‑trial care {30}
Participants will not be provided any additional care 
outside of UC from the community-based FQHC.

Outcomes {12}
The primary outcome in this trial is sustained viral 
suppression, defined as an HIV viral load at 6 and 
12 months post-enrollment of less than 200 copies/mL. 
Secondary outcomes include the following variables: 
Retention in HIV care (at 6- and 12-month follow-up) is 
assessed through chart review using the HRSA defini-
tion of having greater than or equal to 2 HIV medical 
visits at least 90  days apart within the 12-month fol-
low-up. Gap in HIV medical visits is measured through 
chart review at 6 and 12 months using the HRSA defi-
nition (no HIV medical visits in the last 6  months) 
[43]. ART adherence is measured using the self-report 
Wilson-3 scale [28] at 3-, 6-, 9-, and 12-month follow-
up. The secondary outcomes were chosen to fill gaps 
in outcome measurements in the HIV peer naviga-
tion intervention literature [17] and to have a broader 

representation of the stages of engagement in the HIV 
care continuum [4].

Participant timeline {13}
Interested participants meet with study staff (in person 
or over the phone) to complete a screening question-
naire. Once eligibility criteria are verified by study staff, 
the participant is asked to complete enrolment proce-
dures within 30 days of completing screening. If 30 days 
have passed since the screening, the participants must be 
re-screened again to verify that they continue to be eli-
gible for the study. Study enrolment procedures consist 
of the informed consent process, authorization to release 
personal health information for the research, completing 
a “locator” form to share details for future contact with 
the participants, and completing the baseline assessment 
through self-administration via an online survey tool 
(Qualtrics, Provo, UT). Only after these procedures have 
been completed, including the baseline assessment, are 
participants officially enrolled in the study and randomly 
assigned to either the control or the PATH intervention 
arm. Assignment to study arm is concealed to both study 
staff and participants until this final stage. A schematic 
of the participant timeline in the RCT is shown in Fig. 2.

Sample size {14}
It was estimated that a sample size of up to 375 total par-
ticipants would be required to achieve study objectives. 
This estimate was informed by a sample size calculation. 
Figure 3 displays power and sample size estimates based 
on intervention effect sizes and covariates. Meta-analytic 
data from Finitsis et  al. [44] of mHealth text messaging 
interventions to promote ART adherence among PLWH 
has shown that such interventions can improve VL sup-
pression (k = 3; OR = 1.57, 95% CI = 1.11, 2.20). This OR 
of 1.56 is a small effect size, and Chen et al. [45] estab-
lished conventions of small, medium, and large ORs 
(similar to Cohen’s magnitudes of effect size, d). Based 
on the Finitsis meta-analysis (OR = 1.57), and account-
ing for other possible effect sizes of small (OR = 1.68) or 
medium (OR = 3.47) magnitude (based on Chen et  al.) 
[45], the required sample sizes to achieve adequate power 
of at least 0.85 ranges from n = 179 to 204; with covari-
ates in the model (accounting for 25% of the variance in 
the outcome, then a sample size ranging from n = 263 to 
339 would be required). To provide further support for 
this power analysis, we conducted another analysis in 
G*Power using an effect size estimate from a recent peer 
navigation intervention (that does not include a mHealth 
component, “LINK LA” [46]) for HIV-positive men and 
transgender women released from jail. In this study, the 
investigators tested the efficacy of their peer navigation 
intervention compared to usual care (case management) 
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and found a 22% difference-in-difference between the 
intervention and control arm on viral suppression over 
a 12-month follow-up. Using this effect size informa-
tion, and assuming 0.80 power, alpha = 0.05, and 1:1 

allocation ratio between intervention and control arms, 
the required sample size is 97 per group, or a total n of 
194. Altogether, our calculations to estimate the desired 
sample size with adequate power and, based on up to 

Fig. 2 Schematic of participant timeline in the PATH RCT. *Participants are allowed to finish enrollment activities up to 30 days after they initially 
screen for eligibility, after which point they are required to re-screen. **Participants who are randomly allocated to the PATH intervention arm 
immediately complete intervention onboarding activities, which include assignment to their PATH peer navigator, creation of their account 
for the PATH web application, and in-depth tutorial on how to log into the PATH app and its features
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20% anticipated attrition, a sample size between 225 and 
375 would provide us with adequate power to achieve 
our aims. Thus, our goal is to randomize up to 375 partic-
ipants for an analytic sample size of ~ 300 (150 per arm).

Recruitment {15}
Participants are recruited internally within the commu-
nity-based FQHC. The clinic data team regularly creates, 
updates, and shares a list of potentially eligible patients 
based on their recent HIV care history with the research 
team. Clinic staff also help to recruit from their patient 
population by reviewing clinic schedules weekly to iden-
tify participants with a pending appointment who might 
qualify based on the eligibility criteria for on-site recruit-
ment. Other clinic staff, such as case managers and 
general medical staff, are informed of study details and 
eligibility to provide preliminary study information and 
refer potential participants. Research staff also work with 
other teams within the HIV Department to promote the 
study. The clinic’s community advisory board also serves 
as a resource for informing potential participants that the 
study is occurring, and study participants can also refer 
friends. When a patient is identified to be potentially eli-
gible for the study (e.g., through clinic staff referral, or by 
reviewing clinic data), study staff attempt to recruit the 
individual, usually by phone. Study staff introduce the 
study and provide the next steps for interested patients. 
Those not interested are given an opt-out option to limit 
further contact from the team.

Assignment of interventions: allocation
Sequence generation {16a}
Enrolled participants are randomized on a 1:1 basis into 
the PATH intervention or usual care. Randomization is 
determined using an online generated randomization 
schedule determined prior to the study launch (a priori). 

Randomization is not stratified by substance use or race, 
although recruitment efforts are made to help ensure that 
at least a third of the sample are people with active sub-
stance use (defined as using non-prescription stimulants 
or opioids in the past 6 months) and that the sample is 
representative of the HIV patient population at the com-
munity-based FQHC (i.e., at least 60% Hispanic).

Concealment mechanism {16b}
Once a participant completes enrolment procedures, a 
research staff member (peer navigators are not research 
staff) completes an online enrollment verification and 
randomization form (via Qualtrics). The form was pre-
programmed by the PI and Study Coordinator in such a 
way that the study arm is revealed to the staff member 
once the participant ID is assigned and entered. Partici-
pant ID number determines study arm assignment (as 
defined by the online generated randomization sched-
ule). This method ensures that both the study arm and 
sequence of assignments are concealed until conditions 
are assigned.

Implementation {16c}
The allocation sequence was determined randomly using 
an online generated randomization scheduling tool, and 
study staff are trained to enroll participants in their pre-
ferred language (English or Spanish).

Assignment of interventions: blinding
Who will be blinded {17a}
Enrolled participants are not blind to their study assign-
ment (they know if they are assigned a peer navigator and 
have access to the PATH web app or not), and neither are 
peer navigators nor HIV care providers. Staff who com-
plete chart abstraction for outcome assessment and data 
analysts are blinded to study arm assignment.

Procedure for unblinding if needed {17b}
The design is an open label with only outcome assessors 
and data analysts being blinded so unblinding will not 
occur.

Data collection and management
Plans for assessment and collection of outcomes {18a}
To measure the primary outcome, sustained viral sup-
pression, viral load data will be collected through medi-
cal chart review (within a 30-day window of when the 
6- and 12-month follow-ups are due). Participants who 
do not have a viral load in the chart within the 30-day 
(pre/post) window are invited to go to any Quest lab 
location for a blood draw to collect viral load information 
for study purposes. For participants randomized into the 
PATH intervention arm, peer navigators offer reminders 

Fig. 3 Power and sample size estimates based on small, medium, 
and large intervention effect sizes and covariates
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of when labs are due as part of usual HIV care. For par-
ticipants randomized into the control arm, if a study-
related lab is overdue, then they are notified by research 
staff at the community-based FQHC and encouraged to 
complete a blood draw at a Quest lab. Secondary out-
comes, retention in HIV care and gaps in HIV medical 
visits, will be assessed through medical chart review. Self-
reported ART adherence will be measured using the Wil-
son-3 scale [28], a continuous measure of ART adherence 
(0–100; 100 = perfect adherence).

Other trial data measured at baseline and follow-up 
include sociodemographic information (e.g., age, gender, 
race, sexual orientation, years living with HIV), as well as 
validated measures on ART adherence-related informa-
tion, motivation, and behavioral skills [42, 47], eHealth 
literacy [48], technology use [49], rapport with an 
assigned peer navigator, HIV-related stigma [50], social 
support [51], medical mistrust [52], depressive symptoms 
[53], PTSD [54], experiences with violence [55, 56], food 
security [57], housing instability [58], substance use [59], 
substance use-related stigma [60], and substance use 
treatment history.

Plans to promote participant retention and complete 
follow‑up {18b}
A study coordinator who is based on-site at the com-
munity-based FQHC is responsible for overseeing study 
retention/follow-up survey collection. Strategies to pro-
mote study retention include the use of a comprehensive 
“locator form” completed during the enrolment process, 
whereby each participant is asked about various and 
preferred methods (e.g., phone, email, text) they may 
be contacted to allow for staff to send follow-up survey 
reminders. Staff are trained to update the locator form 
during contact with the participant at each follow-up 
assessment. The study coordinator attempts to contact 
participants up to 2  weeks before the next follow-up 
survey is due and continues to attempt contact through 
various methods until 45 days after the follow-up is due 
(after which point the visit is considered missing). In 
addition, the study coordinator visits clinic locations on 
a regular basis to provide on-site support to participants 
who may prefer to complete their survey on-site at the 
community-based FQHC (accessing the survey on Qual-
trics through an office computer or tablet).

Data management {19}
All data for this trial are collected via an online survey 
platform, Qualtrics (Provo, UT; First released in 2005; 
version used was current at the time of study activities). 
Baseline and follow-up surveys are self-administered by 
participants, although study staff are available at all times 
to answer any questions that might arise during survey 

completion. Case report forms, including medical chart 
abstraction data, are entered by trained study staff. Qual-
trics complies with applicable data privacy laws in its role 
as a data controller of its own data and as a data proces-
sor of customer data. All data are backed up by Qualtrics 
using two methods: automatic propagation across serv-
ers (immediate upon collection) and daily complete off-
site encrypted backups. In addition, the study’s project 
manager conducts monthly back-ups of all data. Data 
managers are responsible for examining frequencies 
for categorical variables (e.g., education) and measures 
of central tendency for continuous variables (e.g., age). 
Range checks were defined, a priori, for every variable, 
and out-of-range values are automatically flagged and 
reported in reports compiled semi-annually. This process 
assists with the detection of missing data prior to out-
come analysis.

Confidentiality {27}
This trial takes precautions to protect participants’ con-
fidential information (for example, HIV status and drug 
use). Participants are only identified in the study by a 
participant ID number. All data collected from recruited 
and enrolled participants, including electronic data, are 
identified only by the participant’s study ID and are pro-
tected against access by anyone except authorized staff 
connected to the study. Any hard copy data are stored 
in locked cabinets in secure offices, while electronic data 
are password-protected. HIV status or illicit drug use 
information does not appear along with any personal 
identifying information such as the locator form. The 
locator form containing participants’ contact informa-
tion is completed online over Qualtrics. The computer 
file that contains the key to participants’ code numbers 
(name-to-ID relational file) is encrypted, and the com-
puters on which the file resides are locked in the study 
coordinator’s office. Only authorized PATH trial staff 
are able to remove encryption from the computer file. 
Other security mechanisms include security workshops 
and written security policies and procedures. For exam-
ple, all study staff are required to receive certification in 
“Information, Privacy, and Security” training, offered via 
the Collaborative Institutional Training Initiative (CITI) 
program. Protections against breaches of confidentiality 
are also implemented on the PATH webapp. Specifically, 
user profiles are monitored by study staff and protected 
from personal identifying information, to maintain the 
participant’s confidentiality, and all other features of the 
webapp are monitored in the same way. Finally, partici-
pant responses on surveys remain confidential and are 
not shared with their medical care providers or staff at 
the community-based FQHC. Once all data have been 
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collected for the trial, the datasets will de-identified prior 
to analysis.

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
Biological specimens for HIV viral load are not being 
directly collected by the researchers of this trial. Instead, 
HIV viral load data will be abstracted from medical 
record (chart) information already being collected as 
part of UC at the community-based FQHC, or through 
abstraction of Quest lab results (as described in Item 18). 
Relatedly, the trial is not conducting any laboratory eval-
uation or storage of any other biological specimens.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
Following CONSORT guidelines, potential imbalance 
across the two arms on potential confounders will be 
examined. If preliminary analyses detect non-trivial 
imbalance that cannot be satisfactorily addressed via 
covariate adjustment, we will substitute causal inference 
methods using propensity score weighting or marginal 
structural models [61–65] to obtain the effects of the 
intervention.

The primary analytic approach will utilize general-
ized mixed-effects models and an intent-to-treat (ITT) 
approach. This addresses issues with attrition, missing 
data, and other unintended violations of design, thereby 
allowing us to maximize statistical power by not exclud-
ing subjects with some missing data. Mixed-effects mod-
els incorporate random intercepts and slopes for each 
participant based on the participant’s multiple meas-
urements over time [65]. Intra-class correlations among 
participants nested within specific peer navigators will 
be examined to diagnose whether significant variation 
in outcomes is explained by the shared peer navigator, if 
so, models will account for clustering. Attrition analyses 
will compare participants who complete all measure-
ments to those who do not based on baseline characteris-
tics. If there is a baseline imbalance between participants 
retained in the study versus not across certain charac-
teristics, then these will be accounted for in all analyses. 
In addition, maximum likelihood will be used to address 
incomplete data because this makes the relatively mild 
assumption that missing data are conditionally missing-
at-random [66]. Outcome analysis will apply a priori 
planned comparisons. It is hypothesized that compared 
to control, participants in the PATH intervention will 
exhibit the following: greater viral suppression at 6- and 
12-month follow-up (HYP 1); greater retention in care 
(HYP 2); fewer gaps in HIV care (HYP 3); greater ART 

adherence (HYP 4). HYP 1–3 involve binary outcomes 
(Y/N on sustained viral suppression, retained in care, had 
gaps in care), while HYP 4 is a continuous outcome (pro-
portion). These hypotheses will be tested using regression 
analysis specifying the appropriate outcome distribution 
(e.g., binomial) and function (e.g., logit), with α = .05; 
any subsequent post-hoc comparisons will be adjusted 
via simulation-based stepdown methods [67] to maintain 
a nominal type 1 error rate of .05. For the primary out-
come sustained viral suppression, we will assume non-
suppression at that time point (6 or 12 months) for any 
missing viral load chart data. A sensitivity analysis will 
be conducted utilizing only available viral load chart data 
to compare with the results assuming missing viral load 
equals non-suppression.

Interim analyses {21b}
Interim analyses are completed to monitor sample char-
acteristics across screening data (e.g., the proportion of 
participants who meet one or more indicators for falling 
out of HIV care, as described in the section summariz-
ing eligibility criteria), and to conduct a range of checks 
on the data, and detect for potential invariance across the 
two study arms. The study investigators have access to 
these interim results. No stopping guidelines have been 
formally outlined in the protocol, but the trial does apply 
a detailed plan to monitor and address potential and seri-
ous adverse events, which include timely communication 
with the study IRB and study sponsor (NIH), who may 
decide to terminate the trial if needed.

Methods for additional analyses (e.g., subgroup analyses) 
{20b}
In an effort to conduct a robust, comprehensive evalua-
tion of the PATH intervention, moderator and mediation 
analyses will be conducted following primary outcome 
analysis. Specifically, exploratory analyses will investigate 
baseline moderators of the direct effects of the PATH 
intervention on sustained viral suppression. Specifically, 
models will include the main effects of the study arm, 
moderator, and the moderator-by-study arm product 
term as predictors of the primary outcome in separate 
models for each moderator. The following moderators 
(subgroups) will be explored: (race ethnicity) Hispanic vs. 
Black participants, (substance use) reported using non-
prescription stimulants/opioids at baseline vs. not, (sex 
as biological variable) males vs. females, (gender) men 
(cis and trans) vs. women (cis and trans) vs. nonbinary, 
(mode of transmission/risk group) men who have sex 
with men (or trans women who have sex with men) vs. 
heterosexual vaginal or anal sex vs. injection drug use, 
and the other plausible moderators. Causal mediation 
analysis using the potential outcomes (counterfactual) 
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framework [68, 69] will be used to examine hypothesized 
mediators of intervention efficacy. It is hypothesized that 
even if there is an absence of a total effect of the interven-
tion on the primary or secondary outcomes, there will be 
indirect effects of the PATH intervention (compared to 
control) through the mediators listed in Fig. 1.

To explore substance use-related outcomes, which 
is one of the study objectives, the same intention-to-
treat approach will be applied to the primary outcome 
analyses. We will explore whether the PATH interven-
tion (compared to control) significantly reduced the fre-
quency of substance use (e.g., from using almost every 
day to once a week), drug cravings (urge for continued 
use), number of sex acts in the context of substance use 
in the past 3 months, and/or engagement in substance 
use treatment.

Other analyses will explore a dose-response effect 
of peer navigator factors and PATH webapp engage-
ment. For peer navigator factors, we measure number 
of encounters between the participant and a peer navi-
gator (e.g., via the PATH webapp, Zoom, phone), par-
ticipant satisfaction with peer navigator and perceived 
rapport with peer navigator (measured in follow-up sur-
veys); for PATH webapp engagement, we measure num-
ber of log-ins, proportion of days completing the ART 
adherence self-monitoring logs, number of views of HIV, 
ART and drug use “tips,” and number of posts in the 
social networking feed. Peer navigator factors and web 
app engagement will be treated as predictors of the out-
comes in regression models. The analytic approach will 
follow those for our primary analysis, with regression 
models adjusting for any necessary baseline factors, and 
building multivariable models to examine independent 
associations.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data {20c}
Outcome analysis on the primary and secondary out-
comes will follow the intention-to-treat principle; thus, 
participants will be analyzed as they were randomized. 
Secondary per-protocol analyses on both the primary 
and secondary outcomes will also be conducted to exam-
ine potential outcome differences between the control 
group and subgroups of participants in the intervention 
arm who were more or less engaged in the intervention 
(e.g., high vs. low webapp engagement, high vs. low peer 
navigator engagement). Prior to this, the groups will be 
examined to assess for a potential imbalance between 
the groups, any characteristics for which there is an 
imbalance will be adjusted for during the secondary per 
protocol analyses. With regard to missing data, maxi-
mum likelihood will be used to address incomplete data 
because this makes the relatively mild assumption that 

missing data are conditionally missing at random. How-
ever, the missingness pattern will be diagnosed and an 
appropriate method to adjust for the missingness will 
be applied (e.g., inverse probability weighting, multiple 
imputation).

Plans to give access to the full protocol, participant‑level 
data, and statistical code {31c}
De-identified participant-level raw data and case report 
forms will be available upon reasonable request from the 
principal investigator once all outcome and secondary 
analyses have been completed and published. If cleaned 
and prepared datasets are not available, then statisti-
cal code to generate cleaned and prepared datasets will 
be available upon reasonable request from the principal 
investigator.

Oversight and monitoring
Composition of the coordinating center and trial steering 
committee {5d}
The trial is being implemented with the support of 
trained research staff, including a project manager who 
is responsible for monitoring study activities for the 
purpose of creating weekly recruitment and enrolment 
reports and a study coordinator who is based on-site at 
the community-based FQHC and is responsible for over-
seeing recruitment, enrolment, and follow-up survey 
collection. The study coordinator receives supervision 
and guidance from the Principal Investigators (including 
the Site Principal Investigator), a research supervisor at 
the community-based FQHC, and the HIV Clinical Ser-
vices Manager at the community-based FQHC. Other 
staff include trained individuals who are bilingual and 
receive training in recruitment and/or enrolment. Peer 
navigators are not considered research staff and are not 
involved in recruitment, enrollment, and follow-up pro-
cedures with participants. Altogether, the investigative 
team is responsible for providing scientific guidance and 
oversight around the design and implementation of the 
trial. Data are being managed collectively by the project 
manager, study coordinator, Principal Investigator, and 
Site Principal Investigator.

The development and implementation of the study 
also received advisement from two pre-existing com-
munity advisory boards, one at the community-based 
FQHC (comprised mainly of patients living with HIV 
who have stayed retained in care and have maintained 
viral suppression) and the other is a board that provides 
advisement to HIV-related research studies focused on 
addressing health equity. The two boards provided input 
on the design of the trial and the PATH intervention, are 
given updates about the trial, and provide ongoing input 
on an annual basis.
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Composition of the data monitoring committee, its role, 
and reporting structure {21a}
A Data and Safety Monitoring Plan (DSMP) was devel-
oped in accordance with NIH policies, including the Pol-
icy for Data and Safety Monitoring dated June 10, 1998, 
and updated policy dated June 5, 2000. The monitoring 
of the DSMP is led by the principal investigator, site prin-
cipal investigator, and the investigative team in collabo-
ration with a Data Safety and Monitoring Board (DSMB) 
convened for the study. As described in Sect.  22 below, 
the principal investigator and site principal investigator 
are involved in responding to adverse events onsite at 
the community-based FQHC or in the office of the prin-
cipal investigator. DSMB members are interdisciplinary 
researchers experienced with biomedical and behavioral 
interventions with marginalized populations including 
PLWH and people who use drugs. All DSMB members 
are external to the proposed project. The DSMB meets 
on an annual basis.

Any potentially adverse events are managed by the 
principal investigator and site principal investigator, with 
the support of the research team, and in consultation 
with the DSMB. Monitoring of potentially adverse events 
is a standing item on the research team’s weekly call. All 
potentially adverse events are documented, as are any 
resulting responses implemented by the study team. This 
information is compiled every 6 months by the research 
team into a DSMP report that is presented at the DSMB 
meetings and submitted alongside the annual IRB renew-
als and NIH progress reports.

As a clinical trial of a behavioral intervention, the 
PATH trial is registered in accordance with guidelines 
at clinicaltrials.gov. Final study data will be reported to 
this governing agency; the trial number is included in all 
progress reports, presentations, and publications. A sum-
mary report of findings, including adverse events, will be 
provided no later than 2 years after the completion date 
for the registered trial.

Adverse event reporting and harms {22}
Participants are informed during the consent procedure 
that confidentiality may be breached under certain cir-
cumstances such as child abuse or threats of violence to 
the self or others. In cases where a breach of confidential-
ity is necessary (for example, due to mandated reporting 
of violence against a minor), project staff are instructed 
to report to the PI and Site PI, and the PI files an incident 
report with the study IRB within 24 h. All other poten-
tially adverse events or serious problems are reported 
within 48 h on a standard form to the study IRB. Moni-
toring of potential adverse events or serious problems is 
given high priority by project staff and researchers. The 

incident report requires a detailed account of the prob-
lem, date of occurrence, date it came to the PI’s atten-
tion, impact on the participant, and corrective action 
taken. Serious adverse events (within 48  h) and unan-
ticipated (non-serious) adverse events or problems 
(within 30  days) are reported by the PI and Site PI to 
the IRB. The IRB determines if the event was related to 
research, directly or indirectly, and, if so, requires revi-
sions of protocol or consent, as applicable, and re-review 
of these procedures by the IRB. All project staff main-
tain their respective institution’s Human Subjects cer-
tification and certification in the Responsible Conduct 
of Research (RCR) to ensure that all staff are aware of 
the type of adverse events that may warrant a breach of 
confidentiality.

Both the PI and Site PI, and the IRB, are directly 
responsible for monitoring the security of the data and 
the safety of participants. All project staff report all 
potentially distressing adverse events (severity 2–3) to 
the Site PI, who is responsible for evaluating, internal 
reporting, and referring the participant to an appropriate 
professional. The PI and Site PI and the IRB are responsi-
ble for distinguishing a serious adverse event from a non-
serious adverse event and an unanticipated problem. The 
PI and Site PI are responsible for immediately reporting 
any breaches of protocol, breakdowns in the consent pro-
cess, violations of confidentiality of the data, complaints 
by participants, or any other serious problems or adverse 
events. Serious adverse events are reported to the PI 
and Site PI, the IRB, and the NIH program officer within 
48  h. Following any serious adverse events or unantici-
pated problems, the PI and Site PI remain in contact with 
research staff in the 72-h period following the event to 
receive updates on the issue. If the issue is not resolved in 
that time frame, a follow-up report of the adverse event 
or unanticipated problem is given within 48 h to the IRB 
and NIH.

Frequency and plans for auditing trial conduct {23}
Trial conduct is reviewed on a regular basis during the 
team’s weekly meetings, and as such are not independent 
from the investigators.

Plans for communicating important protocol amendments 
to relevant parties (e.g., trial participants, ethical 
committees) {25}
Any study amendments are reviewed and approved by 
the Institutional Review Board (IRB) at San Diego State 
University prior to their implementation. Any important 
protocol modifications, such as changes to eligibility cri-
teria, would be discussed and approved by all trial inves-
tigators and reported on the trial registry (clinicaltrials.
gov).
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Dissemination plans {31a}
Results from the trial will be shared on the trial regis-
try (clinicaltrials.gov) and will be disseminated via pub-
lications, abstracts submitted to scientific conferences, 
through oral presentations given to the community advi-
sory boards providing consultation on the study, and 
through opportunities at other community forums (such 
as the city-wide weekly global health rounds). Study 
results will also be disseminated internally to staff at the 
community health center via staff meeting presentations. 
Finally, results will be shared with participants through 
mediums (e.g., infographic shared on email) identified as 
appropriate by the study community advisory boards.

Discussion
The PATH intervention integrates peer navigation and 
mHealth technology into a unified, scalable interven-
tion that could both strengthen the impact of peer 
navigation on HIV care outcomes among PLWH, and 
simultaneously reduce the amount of implementation 
resources needed to support peer navigation in clini-
cal settings. Not unlike other studies focused on mar-
ginalized populations, the challenge that we anticipated 
and have encountered thus far is with  recruitment [70]. 
We originally aimed to recruit and enroll at least 15–16 
new participants each month across 24 months. Instead, 
the enrollment rate on average has remained at a steady 
11–12 new participants per month. By definition, the 
population from which we are trying to recruit are indi-
viduals who are poorly engaged in HIV care, or who are 
at risk of falling out of care. Additionally, the trial faced 
the unique factors associated with a trial launch during a 
global pandemic. Recruitment began in November 2021, 
during historically high rates of COVID-19 due to the 
Omicron variant [71]. Another historical factor affecting 
recruitment was the outbreak of MPOX in the summer 
of 2022 [72]. However, we believe that recruitment has 
been successful overall given the fact that it has contin-
ued at a consistent rate in the context of these unprec-
edented environmental challenges. Thus, in August 2023, 
the decision was made to extend the recruitment period 
to 30 months (+ 6 months).

Study retention and loss to follow-up are other fac-
tors of concern, since this is known to potentially lead 
to biased results in RCTs [73, 74]. As described in our 
analytic approach, we will account for any characteristics 
associated with loss to follow-up during analysis. Prior to 
that, we are making every effort to promote retention and 
minimize loss to follow-up, with the goal of maintaining 
at least 80% retention at each study visit. We expect to 
meet this threshold, owing in large part to the dedicated 
staff overseeing study retention. These staff are not only 

highly trained but are also employed by the community-
based FQHC where the trial is being conducted, poten-
tially minimizing any distrust of researchers that is often 
found especially in marginalized and racial/ethnic minor-
ity communities [75, 76].

Community-based participatory or community-
engaged research is held up as a best practice for research 
with marginalized or stigmatized communities who often 
face inequities in access to and retention in HIV preven-
tion and care [77–83]. This study is a community-based 
RCT in a number of ways, including by receiving regular 
consultation from community advisory boards, and by 
being implemented in partnership with a community-
based FQHC. The health center was founded in 1969 by 
a group of mothers with limited formal education who 
became interested in organizing their efforts with the 
vision of having the best care available for the most vul-
nerable in their community. The health center has grown 
significantly since then, but continues its focus on pro-
viding services to racially and ethnically diverse popula-
tions and has built trust in those communities. The fact 
that the PATH intervention is being evaluated in this set-
ting should help to facilitate both efficacy and implemen-
tation outcomes, promoting the potential for longer-term 
sustainability if the intervention is found to be effective at 
improving the desired outcomes.

Finally, while the RCT described in this paper focuses 
on examining the efficacy of the PATH intervention, it 
is important to note that by design, the intervention is 
being evaluated in a real-world clinical setting. In order 
to take advantage of this opportunity to examine effi-
cacy in a community-based FQHC, an ancillary goal is 
to also examine implementation factors and outcomes. 
Thus, although not technically registered as such, the 
activities in this RCT mirror what would be seen in a 
hybrid type I effectiveness-implementation trial, which 
has the primary aim to examine the effectiveness of the 
intervention, and a secondary aim to better understand 
the context for implementation (e.g., potential barriers 
and facilitating factors) [84]. Specifically, while adhering 
to the RCT protocol, we are exploring implementation 
barriers and facilitators of the PATH intervention being 
implemented in a community-based FQHC. Informed 
by established implementation science frameworks [85, 
86], which for example outline the roles of organizational 
(e.g., facilitative administration, decision support data 
system) and competency (e.g., staff selection, training) 
drivers in affecting implementation [85], and the idea that 
movement across the implementation process is affected 
by such factors [86], we are conducting in-depth qualita-
tive interviews with PATH peer navigators, supervisors, 
the research study staff, and staff at the community-based 
FQHC (e.g., case managers). Though exploratory and 
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secondary to the main goals of the study, these data will 
provide value-added to the existing study by shedding 
light on the implementation context of the PATH inter-
vention. The implementation-related data may inform a 
future trial focusing on implementation outcomes (e.g., 
feasibility, acceptability, sustainability, cost-effectiveness) 
[87] of PATH in other health clinics offering the Ryan 
White Program model of care for PLWH.

Trial status
This is protocol version 1.0. Recruitment for the trial 
began on November 4, 2021. It is estimated that recruit-
ment will be completed in June 2024.

Abbreviations
HIV  Human immunodeficiency virus
PATH  Peers plus mobile app for treatment in HIV
ART   Antiretroviral therapy
FQHC  Federally Qualified Health Center
UC  Usual care
IRB  Institutional Review Board

Acknowledgements
The authors wish to acknowledge the PATH peer navigators and supervisors 
for their commitment to the study, the members of the community advisory 
boards who provided valuable guidance about the study, and the individuals 
who dedicated their time as participants.

Group authorship
 Not applicable.

Authors’ contributions {31b}
EVP is the Principal Investigator (PI) who garnered funding for the study and 
primarily conceptualized the intervention and design of the trial and who is 
primarily responsible for overseeing study activities; she was also Multi-PI of 
Conexiones Saludables, the peer navigation intervention adapted for use in 
the PATH intervention; KJH is a Co-Investigator of this trial who contributed to 
the design of the trial and assists with overseeing study activities, and is Multi-
PI of LinkPositively, the mHealth app adapted for use as the PATH mHealth 
components of the intervention; JLA is the Site PI who contributed to the con-
cept and design of the trial and is primarily responsible for overseeing study 
staff and study activities; JKS is a Co-Investigator of this trial who contributed 
to the design of the trial and assists with overseeing study activities, and is 
Multi-PI of LinkPositively; TLP is a Co-Investigator of this trial who contributed 
to the design of the trial and assists with overseeing study activities; ML 
provides administrative monitoring and support for all aspects of the trial; CB 
oversees recruitment, enrolment, and study retention activities; VM is the site 
manager who supervises the study staff and contributes to overseeing study 
activities; KP contributed to the design of the trial; and LRS is a Co-Investigator 
of this trial who contributed to the design of the trial and assists with oversee-
ing study activities, and was Multi-PI of Conexiones Saludables. All authors 
read and approved the final manuscript.

Authors’ information
Not applicable.

Funding {4}
Funding for this trial was provided by a grant funded from both the United 
States National Institute of Drug Abuse and the National Institute of Nursing 
Research (R01DA053167; PI: Pitpitan). The preparation of this manuscript was 
supported by the San Diego Center for AIDS Research, funded by the United 
States National Institutes of Health (P30AI036214).

Availability of data and materials {29}
The final trial dataset will be available upon reasonable request from the 
principal investigator.

Declarations

Ethics approval and consent to participate {24}
The Institutional Review Board at San Diego State University reviewed and 
approved this study. Participants provide written, informed consent to partici-
pate in the study.

Consent for publication {32}
On the written informed consent form, all participants are informed that 
the information that is learned from this study will be used for published 
articles or for presentations to other scientists. Participants are also informed 
that their information will be kept private and that others will not be able to 
identify them in any resulting papers or presentations. The informed consent 
form for this trial and participant information materials (e.g., blank permis-
sion to release personal health information form, flyers, and any recruitment 
language) are available from the corresponding author on request.

Competing interests {28}
The authors declare that they have no competing interests.

Author details
1 School of Social Work, San Diego State University, San Diego, USA. 2 Division 
of Infectious Diseases and Global Public Health, University of California San 
Diego, La Jolla, USA. 3 Department of Psychology, San Diego State University, 
San Diego, USA. 4 San Ysidro Health, San Diego, USA. 5 Department of Psychia-
try, University of California San Diego, La Jolla, USA. 6 San Diego State University 
Research Foundation, San Diego, USA. 

Received: 21 December 2023   Accepted: 8 March 2024

References
 1. Simoni JM, Huh D, Wilson IB, et al. Racial/Ethnic Disparities in ART Adher-

ence in the United States: Findings From the MACH14 Study. J Acquir 
Immune Defic Syndr 1999. 2012;60(5):466–72. https:// doi. org/ 10. 1097/ 
QAI. 0b013 e3182 5db0bd.

 2. Castel AD, Kalmin MM, Hart RLD, et al. Disparities in achieving and sus-
taining viral suppression among a large cohort of HIV-infected persons in 
care – Washington, DC. AIDS Care. 2016;28(11):1355–64. https:// doi. org/ 
10. 1080/ 09540 121. 2016. 11894 96.

 3. Anderson AN, Higgins CM, Haardörfer R, Holstad MM, Nguyen MLT, 
Waldrop-Valverde D. Disparities in Retention in Care Among Adults Living 
with HIV/AIDS: A Systematic Review. AIDS Behav. 2020;24(4):985–97. 
https:// doi. org/ 10. 1007/ s10461- 019- 02679-2.

 4. Levison JH, Levinson JK, Alegría M. A Critical Review and Commentary 
on the Challenges in Engaging HIV-Infected Latinos in the Continuum 
of HIV Care. AIDS Behav. 2018;22(8):2500–12. https:// doi. org/ 10. 1007/ 
s10461- 018- 2187-1.

 5. Morin SF, Sengupta S, Cozen M, et al. Responding to Racial and Ethnic 
Disparities in Use of HIV Drugs: Analysis of State Policies. Public Health 
Rep. 2002;117(3):263–72. https:// doi. org/ 10. 1093/ phr/ 117.3. 263.

 6. Beer L, Mattson CL, Bradley H, Skarbinski J. Understanding Cross-Sectional 
Racial, Ethnic, and Gender Disparities in Antiretroviral Use and Viral Sup-
pression Among HIV Patients in the United States. Medicine (Baltimore). 
2016;95(13). https:// doi. org/ 10. 1097/ MD. 00000 00000 003171.

 7. Crepaz N, Dong X, Wang X, Hernandez AL, Hall HI. Racial and Ethnic 
Disparities in Sustained Viral Suppression and Transmission Risk Potential 
Among Persons Receiving HIV Care — United States, 2014. Morb Mortal 
Wkly Rep. 2018;67(4):113–8. https:// doi. org/ 10. 15585/ mmwr. mm670 4a2.

 8. Centers for Disease Control and Prevention. Monitoring Selected National 
HIV Prevention and Care Objectives by Using HIV Surveillance Data 
United States and 6 Dependent Areas, 2017. HIV Surveillance Report 
2019.; 2019.

 9. Kuhns LM, Hotton AL, Garofalo R, et al. An Index of Multiple Psychosocial, 
Syndemic Conditions Is Associated with Antiretroviral Medication Adher-
ence Among HIV-Positive Youth. AIDS Patient Care STDs. 2016;30(4):185–
92. https:// doi. org/ 10. 1089/ apc. 2015. 0328.

https://doi.org/10.1097/QAI.0b013e31825db0bd
https://doi.org/10.1097/QAI.0b013e31825db0bd
https://doi.org/10.1080/09540121.2016.1189496
https://doi.org/10.1080/09540121.2016.1189496
https://doi.org/10.1007/s10461-019-02679-2
https://doi.org/10.1007/s10461-018-2187-1
https://doi.org/10.1007/s10461-018-2187-1
https://doi.org/10.1093/phr/117.3.263
https://doi.org/10.1097/MD.0000000000003171
https://doi.org/10.15585/mmwr.mm6704a2
https://doi.org/10.1089/apc.2015.0328


Page 15 of 16Pitpitan et al. Trials          (2024) 25:212  

 10. Biello KB, Oldenburg CE, Safren SA, et al. Multiple syndemic psychosocial 
factors are associated with reduced engagement in HIV care among a 
multinational, online sample of HIV-infected MSM in Latin America. AIDS 
Care. 2016;28 Suppl 1:84–91. https:// doi. org/ 10. 1080/ 09540 121. 2016. 
11462 05.

 11. Blashill AJ, Bedoya CA, Mayer KH, et al. Psychosocial syndemics are 
additively associated with worse ART adherence in HIV-infected 
individuals. AIDS Behav. 2015;19(6):981–6. https:// doi. org/ 10. 1007/ 
s10461- 014- 0925-6.

 12. Cheng WS, Garfein RS, Semple SJ, Strathdee SA, Zians JK, Patterson TL. 
Binge use and sex and drug use behaviors among HIV(–), heterosexual 
methamphetamine users in San Diego. Subst Use Misuse. 2010;45(1–
2):116–33. https:// doi. org/ 10. 3109/ 10826 08090 28696 20.

 13. Pitpitan EV, Semple SJ, Zians J, Strathdee SA, Patterson TL. Cognitive 
Behavioral Therapy for HIV-Negative Heterosexual Meth Users: The FAST-
LANE II Intervention Cognitive and Behavioral Practice. Cogn Behav Pract. 
Published online in press.

 14. Brouwer KC, Case P, Ramos R, et al. Trends in production, trafficking, and 
consumption of methamphetamine and cocaine in Mexico. Subst Use 
Misuse. 2006;41(5):707–27. https:// doi. org/ 10. 1080/ 10826 08050 04114 78.

 15. Shah P, Kibel M, Ayuku D, et al. A Pilot Study of “Peer Navigators” to 
Promote Uptake of HIV Testing, Care and Treatment Among Street-Con-
nected Children and Youth in Eldoret, Kenya. AIDS Behav. 2019;23(4):908–
19. https:// doi. org/ 10. 1007/ s10461- 018- 2276-1.

 16. Steward WT, Sumitani J, Moran ME, et al. Engaging HIV-positive clients 
in care: acceptability and mechanisms of action of a peer navigation 
program in South Africa. AIDS Care. 2018;30(3):330–7. https:// doi. org/ 10. 
1080/ 09540 121. 2017. 13633 62.

 17. Genberg BL, Shangani S, Sabatino K, et al. Improving engagement in the 
HIV care cascade: a systematic review of interventions involving people 
living with HIV/AIDS as peers. AIDS Behav. 2016;20(10):2452–63. https:// 
doi. org/ 10. 1007/ s10461- 016- 1307-z.

 18. Cahill S, Taylor SW, Elsesser SA, Mena L, Hickson D, Mayer KH. Stigma, 
medical mistrust, and perceived racism may affect PrEP awareness and 
uptake in black compared to white gay and bisexual men in Jackson, 
Mississippi and Boston, Massachusetts. AIDS Care. 2017;29(11):1351–8. 
https:// doi. org/ 10. 1080/ 09540 121. 2017. 13006 33.

 19. Galvan FH, Bogart LM, Klein DJ, Wagner GJ, Chen YT. Medical mistrust as 
a key mediator in the association between perceived discrimination and 
adherence to antiretroviral therapy among HIV-positive Latino men. J 
Behav Med. 2017;40(5):784–93.

 20. López-Cevallos DF, Harvey SM, Warren JT. Medical mistrust, perceived 
discrimination, and satisfaction with health care among young-adult rural 
Latinos. J Rural Health. 2014;30(4):344–51.

 21. Sly JR, Jandorf L, Dhulkifl R, et al. Challenges to replicating evidence-
based research in real-world settings: training African-American 
peers as patient navigators for colon cancer screening. J Cancer Educ. 
2012;27(4):680–6. https:// doi. org/ 10. 1007/ s13187- 012- 0395-3.

 22. Karwa R, Maina M, Mercer T, et al. Leveraging peer-based support to facili-
tate HIV care in Kenya. PLoS Med. 2017;14(7). https:// doi. org/ 10. 1371/ 
journ al. pmed. 10023 55.

 23. Schnall R, Bakken S, Rojas M, Travers J, Carballo-Dieguez A. mHealth 
technology as a persuasive tool for treatment, care and management of 
persons living with HIV. AIDS Behav. 2015;19(2):81–9.

 24. Catalani C, Philbrick W, Fraser H, Mechael P, Israelski DM. mHealth for HIV 
treatment & prevention: a systematic review of the literature. Open AIDS 
J. 2013;7:17.

 25. Stowell E, Lyson MC, Saksono H, et al. Designing and Evaluating mHealth 
Interventions for Vulnerable Populations: A Systematic Review. In: Pro-
ceedings of the 2018 CHI Conference on Human Factors in Computing 
Systems. CHI ’18. Association for Computing Machinery; 2018. p. 1–17. 
https:// doi. org/ 10. 1145/ 31735 74. 31735 89.

 26. Cooper V, Clatworthy J, Whetham J, Consortium E. mHealth interventions 
to support self-management in HIV: a systematic review. Open AIDS J. 
2017;11:119–32. https:// doi. org/ 10. 2174/ 18746 13601 71101 0119.

 27. Akter S, Ray P. mHealth - an ultimate platform to serve the unserved. 
Yearb Med Inform. 2010;19(1):94–100. https:// doi. org/ 10. 1055/s- 0038- 
16386 97.

 28. Wilson IB, Lee Y, Michaud J, Fowler FJ, Rogers WH. Validation of a new 
three-item self-report measure for medication adherence. AIDS Behav. 
2016;20(11):2700–8. https:// doi. org/ 10. 1007/ s10461- 016- 1406-x.

 29. Pitpitan EV, Mittal ML, Smith LR. Perceived need and acceptability of 
a community-based peer navigator model to engage key popula-
tions in HIV care in Tijuana, Mexico. J Int Assoc Provid AIDS Care. 
2020;19:2325958220919276. https:// doi. org/ 10. 1177/ 23259 58220 919276.

 30. Smith LR, Pitpitan EV. Tranquilo, Seguro, y Motivado: Participant percep-
tions of a peer navigation intervention for substance-involved HIV-posi-
tive key populations in Tijuana, Mexico. Presented at: 13th International 
Conference on HIV Treatment and Prevention Adherence. Miami, FL. June 
2018.

 31. Smith L, Modi R, Amico KR. Example Interventions Using Motivational 
Interviewing to Enhance Engagement in HIV Care. In:; 2019:75–86. 
https:// doi. org/ 10. 1093/ med/ 97801 90619 954. 003. 0008.

 32. Rivet AK. A situated-Information Motivation Behavioral Skills Model 
of Care Initiation and Maintenance (sIMB-CIM): an IMB model based 
approach to understanding and intervening in engagement in care for 
chronic medical conditions. J Health Psychol. 2011;16(7):1071–81.

 33. Smith LR, Fisher JD, Cunningham CO, Amico KR. Understanding the 
behavioral determinants of retention in HIV care: a qualitative evalua-
tion of a situated information, motivation, behavioral skills model of care 
initiation and maintenance. AIDS Patient Care STDs. 2012;26(6):344–55.

 34. Flay BR, Petraitis J. The Theory of Triadic Influence: A New Theory of Health 
Behavior With Implications for Preventive Interventions. 1994. https:// 
www. resea rchga te. net/ publi cation/ 22494 2196_ The_ Theory_ of_ Triad ic_ 
Influ ence_A_ New_ Theory_ of_ Health_ Behav ior_ With_ Impli catio ns_ for_ 
Preve ntive_ Inter venti ons. Accessed 2 Jan 2017.

 35. Bandura A. Social cognitive theory: an agentic perspective. Annu Rev 
Psychol. 2001;52(1):1–26.

 36. Eaton LA, Driffin DD, Kegler C, et al. The role of stigma and medical mis-
trust in the routine health care engagement of black men who have sex 
with men. Am J Public Health. 2015;105(2):e75–82.

 37. LaVeist TA, Nickerson KJ, Bowie JV. Attitudes about racism, medical 
mistrust, and satisfaction with care among African American and white 
cardiac patients. Med Care Res Rev. 2000;57(1_suppl):146–61.

 38. Bogart LM, Wagner GJ, Galvan FH, Klein DJ. Longitudinal relationships 
between antiretroviral treatment adherence and discrimination due to 
HIV-serostatus, race, and sexual orientation among African-American 
men with HIV. Ann Behav Med. 2010;40(2):184–90. https:// doi. org/ 10. 
1007/ s12160- 010- 9200-x.

 39. Valera P, Boyas JF, Bernal C, Chiongbian VB, Chang Y, Shelton RC. A valida-
tion of the group-based medical mistrust scale in formerly incarcerated 
Black and Latino men. Am J Mens Health. 2018;12(4):844–50.

 40. Pitpitan EV, Smith LR. Results from a pilot study of a peer navigator inter-
vention for out-of-HIV-care key populations in Tijuana, Mexico. Presented 
at: 13th International Conference on HIV Treatment and Prevention 
Adherence. Miami, FL; 2018.

 41. Stockman JK, Anderson KM, Tsuyuki K, Horvath KJ. LinkPositively: a 
trauma-informed peer navigation and social networking WebApp to 
improve HIV care among black women affected by interpersonal vio-
lence. J Health Care Poor Underserved. 2021;32(2 Suppl):166–88. https:// 
doi. org/ 10. 1353/ hpu. 2021. 0056.

 42. Horvath KJ, Smolenski D, Amico KR. An empirical test of the information-
motivation-behavioral skills model of ART adherence in a sample of 
HIV-positive persons primarily in out-of-HIV-care settings. AIDS Care. 
2014;26(2):142–51. https:// doi. org/ 10. 1080/ 09540 121. 2013. 802283.

 43. Performance Measure Portfolio. HIV/AIDS Bureau. 2016. https:// hab. 
hrsa. gov/ clini cal- quali ty- manag ement/ perfo rmance- measu re- portf 
olio. Accessed 7 May 2020.

 44. Finitsis DJ, Pellowski JA, Johnson BT. Text message intervention designs 
to promote adherence to antiretroviral therapy (ART): a meta-analysis 
of randomized controlled trials. PLoS ONE. 2014;9(2). https:// doi. org/ 10. 
1371/ journ al. pone. 00881 66.

 45. Chen H, Cohen P, Chen S. How big is a big odds ratio? Interpreting the 
magnitudes of odds ratios in epidemiological studies. Commun Stat - 
Simul Comput. 2010;39(4):860–4. https:// doi. org/ 10. 1080/ 03610 91100 
36503 83.

 46. Cunningham WE, Weiss RE, Nakazono T, et al. Effectiveness of a peer 
navigation intervention to sustain viral suppression among HIV-positive 
men and transgender women released from jail: the LINK LA randomized 
clinical trial. JAMA Intern Med. 2018;178(4):542–53. https:// doi. org/ 10. 
1001/ jamai ntern med. 2018. 0150.

https://doi.org/10.1080/09540121.2016.1146205
https://doi.org/10.1080/09540121.2016.1146205
https://doi.org/10.1007/s10461-014-0925-6
https://doi.org/10.1007/s10461-014-0925-6
https://doi.org/10.3109/10826080902869620
https://doi.org/10.1080/10826080500411478
https://doi.org/10.1007/s10461-018-2276-1
https://doi.org/10.1080/09540121.2017.1363362
https://doi.org/10.1080/09540121.2017.1363362
https://doi.org/10.1007/s10461-016-1307-z
https://doi.org/10.1007/s10461-016-1307-z
https://doi.org/10.1080/09540121.2017.1300633
https://doi.org/10.1007/s13187-012-0395-3
https://doi.org/10.1371/journal.pmed.1002355
https://doi.org/10.1371/journal.pmed.1002355
https://doi.org/10.1145/3173574.3173589
https://doi.org/10.2174/1874613601711010119
https://doi.org/10.1055/s-0038-1638697
https://doi.org/10.1055/s-0038-1638697
https://doi.org/10.1007/s10461-016-1406-x
https://doi.org/10.1177/2325958220919276
https://doi.org/10.1093/med/9780190619954.003.0008
https://www.researchgate.net/publication/224942196_The_Theory_of_Triadic_Influence_A_New_Theory_of_Health_Behavior_With_Implications_for_Preventive_Interventions
https://www.researchgate.net/publication/224942196_The_Theory_of_Triadic_Influence_A_New_Theory_of_Health_Behavior_With_Implications_for_Preventive_Interventions
https://www.researchgate.net/publication/224942196_The_Theory_of_Triadic_Influence_A_New_Theory_of_Health_Behavior_With_Implications_for_Preventive_Interventions
https://www.researchgate.net/publication/224942196_The_Theory_of_Triadic_Influence_A_New_Theory_of_Health_Behavior_With_Implications_for_Preventive_Interventions
https://doi.org/10.1007/s12160-010-9200-x
https://doi.org/10.1007/s12160-010-9200-x
https://doi.org/10.1353/hpu.2021.0056
https://doi.org/10.1353/hpu.2021.0056
https://doi.org/10.1080/09540121.2013.802283
https://hab.hrsa.gov/clinical-quality-management/performance-measure-portfolio
https://hab.hrsa.gov/clinical-quality-management/performance-measure-portfolio
https://hab.hrsa.gov/clinical-quality-management/performance-measure-portfolio
https://doi.org/10.1371/journal.pone.0088166
https://doi.org/10.1371/journal.pone.0088166
https://doi.org/10.1080/03610911003650383
https://doi.org/10.1080/03610911003650383
https://doi.org/10.1001/jamainternmed.2018.0150
https://doi.org/10.1001/jamainternmed.2018.0150


Page 16 of 16Pitpitan et al. Trials          (2024) 25:212 

 47. Amico KR, Toro-Alfonso J, Fisher JD. An empirical test of the Information, 
Motivation and Behavioral Skills model of antiretroviral therapy adherence. 
AIDS Care. 2005;17(6):661–73. https:// doi. org/ 10. 1080/ 09540 12050 00380 58.

 48. Norman CD, Skinner HA. eHEALS: the eHealth literacy scale. J Med Internet 
Res. 2006;8(4):e27. https:// doi. org/ 10. 2196/ jmir.8. 4. e27.

 49. NW 1615 L. St, Suite 800Washington, Inquiries D 20036USA202 419 4300 | 
M 857 8562 | F 419 4372 | M. U.S. Technology Device Ownership 2015. Pew 
Research Center: Internet, Science & Tech. 2015. https:// www. pewre search. 
org/ inter net/ 2015/ 10/ 29/ techn ology- device- owner ship- 2015/. Accessed 
11 May 2020.

 50. Earnshaw VA, Smith LR, Chaudoir SR, Amico KR, Copenhaver MM. HIV stigma 
mechanisms and well-being among PLWH: a test of the HIV stigma frame-
work. AIDS Behav. 2013;17(5):1785–95.

 51. Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med 
1982. 1991;32(6):705–14. https:// doi. org/ 10. 1016/ 0277- 9536(91) 90150-b.

 52. Thompson HS, Valdimarsdottir HB, Winkel G, Jandorf L, Redd W. The Group-
Based Medical Mistrust Scale: psychometric properties and association with 
breast cancer screening. Prev Med. 2004;38(2):209–18.

 53. Zhang W, O’Brien N, Forrest JI, et al. Validating a shortened depression scale 
(10 Item CES-D) among HIV-positive people in British Columbia, Canada. 
PLoS ONE. 2012;7(7). https:// doi. org/ 10. 1371/ journ al. pone. 00407 93.

 54. Kimerling R, Ouimette P, Prins A, et al. BRIEF REPORT: Utility of a short 
screening scale for DSM-IV PTSD in primary care. J Gen Intern Med. 
2006;21(1):65–7.

 55. Suglia SF, Ryan L, Wright RJ. Creation of a community violence exposure 
scale: accounting for what, who, where, and how often. J Trauma Stress. 
2008;21(5):479–86. https:// doi. org/ 10. 1002/ jts. 20362.

 56. Straus MA, Hamby SL, Boney-McCoy S, Sugarman DB. The revised conflict 
tactics scales (CTS2). J Fam Issues. 1996;17(3):283.

 57. USDA ERS - Survey Tools. https:// www. ers. usda. gov/ topics/ food- nutri tion- 
assis tance/ food- secur ity- in- the-u- s/ survey- tools/# house hold. Accessed 9 
Nov 2023.

 58. Kushel MB, Gupta R, Gee L, Haas JS. Housing instability and food insecurity 
as barriers to health care among low-income Americans. J Gen Intern Med. 
2006;21(1):71–7. https:// doi. org/ 10. 1111/j. 1525- 1497. 2005. 00278.x.

 59. Group WAW. The Alcohol, Smoking and Substance Involvement Screen-
ing Test (ASSIST): development, reliability and feasibility. Addiction. 
2002;97(9):1183–94. https:// doi. org/ 10. 1046/j. 1360- 0443. 2002. 00185.x.

 60. Smith LR, Earnshaw VA, Copenhaver MM, Cunningham CO. Substance use 
stigma: reliability and validity of a theory-based scale for substance-using 
populations. Drug Alcohol Depend. 2016;162:34–43.

 61. Kang JDY, Schafer JL. Demystifying double robustness: a comparison of 
alternative strategies for estimating a population mean from incomplete 
data. https:// doi. org/ 10. 1214/ 07- STS227. Published online April 18, 2008.

 62. Mortimer KM, Neugebauer R, van der Laan M, Tager IB. An application of 
model-fitting procedures for marginal structural models. Am J Epidemiol. 
2005;162(4):382–8. https:// doi. org/ 10. 1093/ aje/ kwi208.

 63. Robins JM, Hernán MA, Brumback B. Marginal structural models and causal 
inference in epidemiology. Epidemiol Camb Mass. 2000;11(5):550–60. 
https:// doi. org/ 10. 1097/ 00001 648- 20000 9000- 00011.

 64. Rubin DB. On principles for modeling propensity scores in medical research. 
Pharmacoepidemiol Drug Saf. 2004;13(12):855–7. https:// doi. org/ 10. 1002/ 
pds. 968.

 65. Longford NT. Random Coefficient Models. In: Lovric M, editor. International 
Encyclopedia of Statistical Science. Springer; 2011. p. 1164–5. https:// doi. 
org/ 10. 1007/ 978-3- 642- 04898-2_ 471.

 66. Little RJA, Rubin DB. Statistical analysis with missing data, 3rd Edition | Wiley. 
Wiley.com. https:// www. wiley. com/ en- us/ Stati stical+ Analy sis+ with+ Missi 
ng+ Data% 2C+ 3rd+ Editi on-p- 97804 70526 798. Accessed 7 May 2020.

 67. Westfall PH, Young SS. Resampling-based multiple testing: examples and 
methods for p-value adjustment | Wiley. Wiley.com. https:// www. wiley. com/ 
en- us/ Resam pling+ Based+ Multi ple+ Testi ng% 3A+ Examp les+ and+ Metho 
ds+ for+p+ Value+ Adjus tment-p- 97804 71557 616. Accessed 7 May 2020.

 68. Imai K, Keele L, Tingley D. A general approach to causal mediation analysis. 
Psychol Methods. 2010;15(4):309–34. https:// doi. org/ 10. 1037/ a0020 761.

 69. Valeri L, Vanderweele TJ. Mediation analysis allowing for exposure-mediator 
interactions and causal interpretation: theoretical assumptions and imple-
mentation with SAS and SPSS macros. Psychol Methods. 2013;18(2):137–50. 
https:// doi. org/ 10. 1037/ a0031 034.

 70. Magnani R, Sabin K, Saidel T, Heckathorn D. Review of sampling hard-to-
reach and hidden populations for HIV surveillance. AIDS. 2005;19:S67–72.

 71. Karim SSA, Karim QA. Omicron SARS-CoV-2 variant: a new chapter in the 
COVID-19 pandemic. The Lancet. 2021;398(10317):2126–8. https:// doi. org/ 
10. 1016/ S0140- 6736(21) 02758-6.

 72. Chitwood MH, Kwon J, Savinkina A, Walker J, Bilinski A, Gonsalves G. Esti-
mated testing, tracing, and vaccination targets for containment of the US 
Mpox outbreak. JAMA Netw Open. 2023;6(1):e2250984. https:// doi. org/ 10. 
1001/ jaman etwor kopen. 2022. 50984.

 73. Toerien M, Brookes ST, Metcalfe C, et al. A review of reporting of participant 
recruitment and retention in RCTs in six major journals. Trials. 2009;10(1):52. 
https:// doi. org/ 10. 1186/ 1745- 6215- 10- 52.

 74. Walters SJ, Henriques-Cadby IB dos A, Bortolami O, et al. Recruitment and 
retention of participants in randomised controlled trials: a review of trials 
funded and published by the United Kingdom Health Technology Assess-
ment Programme. BMJ Open. 2017;7(3):e015276. https:// doi. org/ 10. 1136/ 
bmjop en- 2016- 015276.

 75. Davis LL, Broome ME, Cox RP. Maximizing retention in community-based 
clinical trials. J Nurs Scholarsh. 2002;34(1):47–53. https:// doi. org/ 10. 1111/j. 
1547- 5069. 2002. 00047.x.

 76. Braunstein JB, Sherber NS, Schulman SP, Ding EL, Powe NR. Race, medical 
researcher distrust, perceived harm, and willingness to participate in cardio-
vascular prevention trials. Medicine (Baltimore). 2008;87(1):1–9.

 77. Viswanathan M, Ammerman A, Eng E, et al. Community‐Based Participatory 
Research: Assessing the Evidence: Summary. In: AHRQ Evidence Report 
Summaries. Agency for Healthcare Research and Quality (US); 2004. https:// 
www. ncbi. nlm. nih. gov/ sites/ books/ NBK11 852/. Accessed 9 Nov 2023.

 78. Minkler M. Community-based research partnerships: challenges and oppor-
tunities. J Urban Health. 2005;82(2):ii3–12. https:// doi. org/ 10. 1093/ jurban/ 
jti034.

 79. Dave S, Peter T, Fogarty C, Karatzas N, Belinsky N, Pai NP. Which community-
based HIV initiatives are effective in achieving UNAIDS 90–90–90 targets? A 
systematic review and meta-analysis of evidence (2007–2018). PLoS ONE. 
2019;14(7):e0219826. https:// doi. org/ 10. 1371/ journ al. pone. 02198 26.

 80. Nachega JB, Adetokunboh O, Uthman OA, et al. Community-based inter-
ventions to improve and sustain antiretroviral therapy adherence, retention 
in HIV care and clinical outcomes in low- and middle-income countries for 
achieving the UNAIDS 90–90-90 targets. Curr HIV/AIDS Rep. 2016;13(5):241–
55. https:// doi. org/ 10. 1007/ s11904- 016- 0325-9.

 81. Peebles K, Baeten JM. Cost-effectiveness of HIV prevention interventions: 
estimates from real-world implementation needed. eClinicalMedicine. 
2019;10:8–9. https:// doi. org/ 10. 1016/j. eclinm. 2019. 05. 002.

 82. Cox J, Gutner C, Kronfli N, et al. A need for implementation science to 
optimise the use of evidence-based interventions in HIV care: a systematic 
literature review. PLoS ONE. 2019;14(8):e0220060. https:// doi. org/ 10. 1371/ 
journ al. pone. 02200 60.

 83. Pugh LE, Roberts JS, Viswasam N, et al. Systematic review of interventions 
aimed at improving HIV adherence to care in low- and middle-income 
countries in Sub-Saharan Africa. J Infect Public Health. 2022;15(10):1053–60. 
https:// doi. org/ 10. 1016/j. jiph. 2022. 08. 012.

 84. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-imple-
mentation hybrid designs: combining elements of clinical effectiveness 
and implementation research to enhance public health impact. Med Care. 
2012;50(3):217–26. https:// doi. org/ 10. 1097/ MLR. 0b013 e3182 408812.

 85. Fixsen D. Assessing Drivers Best Practices. Published online 2018.
 86. Moullin JC, Dickson KS, Stadnick NA, Rabin B, Aarons GA. Systematic review 

of the exploration, preparation, implementation, sustainment (EPIS) frame-
work. Implement Sci. 2019;14(1):1–16.

 87. Proctor E, Silmere H, Raghavan R, et al. Outcomes for implementation 
research: conceptual distinctions, measurement challenges, and research 
agenda. Adm Policy Ment Health Ment Health Serv Res. 2011;38(2):65–76.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1080/09540120500038058
https://doi.org/10.2196/jmir.8.4.e27
https://www.pewresearch.org/internet/2015/10/29/technology-device-ownership-2015/
https://www.pewresearch.org/internet/2015/10/29/technology-device-ownership-2015/
https://doi.org/10.1016/0277-9536(91)90150-b
https://doi.org/10.1371/journal.pone.0040793
https://doi.org/10.1002/jts.20362
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/survey-tools/#household
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/survey-tools/#household
https://doi.org/10.1111/j.1525-1497.2005.00278.x
https://doi.org/10.1046/j.1360-0443.2002.00185.x
https://doi.org/10.1214/07-STS227
https://doi.org/10.1093/aje/kwi208
https://doi.org/10.1097/00001648-200009000-00011
https://doi.org/10.1002/pds.968
https://doi.org/10.1002/pds.968
https://doi.org/10.1007/978-3-642-04898-2_471
https://doi.org/10.1007/978-3-642-04898-2_471
https://www.wiley.com/en-us/Statistical+Analysis+with+Missing+Data%2C+3rd+Edition-p-9780470526798
https://www.wiley.com/en-us/Statistical+Analysis+with+Missing+Data%2C+3rd+Edition-p-9780470526798
https://www.wiley.com/en-us/Resampling+Based+Multiple+Testing%3A+Examples+and+Methods+for+p+Value+Adjustment-p-9780471557616
https://www.wiley.com/en-us/Resampling+Based+Multiple+Testing%3A+Examples+and+Methods+for+p+Value+Adjustment-p-9780471557616
https://www.wiley.com/en-us/Resampling+Based+Multiple+Testing%3A+Examples+and+Methods+for+p+Value+Adjustment-p-9780471557616
https://doi.org/10.1037/a0020761
https://doi.org/10.1037/a0031034
https://doi.org/10.1016/S0140-6736(21)02758-6
https://doi.org/10.1016/S0140-6736(21)02758-6
https://doi.org/10.1001/jamanetworkopen.2022.50984
https://doi.org/10.1001/jamanetworkopen.2022.50984
https://doi.org/10.1186/1745-6215-10-52
https://doi.org/10.1136/bmjopen-2016-015276
https://doi.org/10.1136/bmjopen-2016-015276
https://doi.org/10.1111/j.1547-5069.2002.00047.x
https://doi.org/10.1111/j.1547-5069.2002.00047.x
https://www.ncbi.nlm.nih.gov/sites/books/NBK11852/
https://www.ncbi.nlm.nih.gov/sites/books/NBK11852/
https://doi.org/10.1093/jurban/jti034
https://doi.org/10.1093/jurban/jti034
https://doi.org/10.1371/journal.pone.0219826
https://doi.org/10.1007/s11904-016-0325-9
https://doi.org/10.1016/j.eclinm.2019.05.002
https://doi.org/10.1371/journal.pone.0220060
https://doi.org/10.1371/journal.pone.0220060
https://doi.org/10.1016/j.jiph.2022.08.012
https://doi.org/10.1097/MLR.0b013e3182408812

	Peers plus mobile app for treatment in HIV (PATH): protocol for a randomized controlled trial to test a community-based integrated peer support and mHealth intervention to improve viral suppression among Hispanic and Black people living with HIV
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Administrative information
	Introduction
	Background and rationale {6a}

	Objectives {7}
	Trial design {8}
	Methods: participants, interventions, and outcomes
	Study setting {9}
	Eligibility criteria {10}
	Who will take informed consent? {26a}
	Additional consent provisions for collection and use of participant data and biological specimens {26b}
	Interventions
	Explanation for the choice of comparators {6b}
	Intervention description {11a}
	Criteria for discontinuing or modifying allocated interventions {11b}
	Strategies to improve adherence to interventions {11c}
	Relevant concomitant care permitted or prohibited during the trial {11d}
	Provisions for post-trial care {30}

	Outcomes {12}
	Participant timeline {13}
	Sample size {14}
	Recruitment {15}

	Assignment of interventions: allocation
	Sequence generation {16a}
	Concealment mechanism {16b}
	Implementation {16c}

	Assignment of interventions: blinding
	Who will be blinded {17a}
	Procedure for unblinding if needed {17b}

	Data collection and management
	Plans for assessment and collection of outcomes {18a}
	Plans to promote participant retention and complete follow-up {18b}
	Data management {19}
	Confidentiality {27}
	Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular analysis in this trialfuture use {33}

	Statistical methods
	Statistical methods for primary and secondary outcomes {20a}
	Interim analyses {21b}
	Methods for additional analyses (e.g., subgroup analyses) {20b}
	Methods in analysis to handle protocol non-adherence and any statistical methods to handle missing data {20c}
	Plans to give access to the full protocol, participant-level data, and statistical code {31c}

	Oversight and monitoring
	Composition of the coordinating center and trial steering committee {5d}
	Composition of the data monitoring committee, its role, and reporting structure {21a}
	Adverse event reporting and harms {22}
	Frequency and plans for auditing trial conduct {23}
	Plans for communicating important protocol amendments to relevant parties (e.g., trial participants, ethical committees) {25}

	Dissemination plans {31a}
	Discussion
	Trial status
	Acknowledgements
	References


