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Abstract
Sexual and gender minority youth (SGMY) are vulnerable to acquiring HIV and need HIV prevention and health services, but 
may have competing needs. A prior analysis found that PrEP use reports increased in a combination intervention study arm 
with coaching, peer support, and automated text-messages. This paper examines ancillary support and healthcare services 
utilization as secondary intervention objectives. SGMY (N = 895, 40% Black, 29% Latino) in Los Angeles and New Orleans 
were recruited from May, 2017 to August, 2019 and randomized to four intervention conditions: (a) automated text-messaging 
and monitoring intervention (AMMI), (b) AMMI plus peer support online (AMMI+PS), (c) AMMI plus strengths-based 
coaching by near-peer paraprofessionals (AMMI+C), or (d) all three (AMMI+PS+C). Intent-to-treat multivariate regression 
analyses evaluated the interventions’ efficacy on past 4-month reports of ancillary support services use, having a regular 
healthcare provider, receiving care from doctor’s office or clinic and mental health specialists, and participation in mental 
health support groups and HIV prevention programs. Ancillary services utilization reports declined from 40% of youth 
reporting an average of 4.4 services at baseline to 22.6% reporting 2.5 services by 24 months. Food, housing, transportation, 
and other basic services were utilized most frequently. Youth in the two coaching interventions maintained higher reports of 
services use over time compared to AMMI-only (both OR 1.23, 95%CI 1.12–1.35) and to AMMI+PS (both OR 1.20 95%CI 
1.08–1.33). Our coaching intervention may support SGMY to stay engaged in support services. Results may be limited by 
self-report biases. It is unclear if these services are related to better long-term outcomes.

Keywords Youth · Support services · HIV prevention · LGBTQ+  · Text-messaging · Peer support · Strengths-based 
coaching

Introduction

Sexual and gender minority persons represent a dispropor-
tionate share of the over 38,000 new HIV cases in the United 
States as of 2022, with younger, Black, and Latino persons 
over-represented among new infections. [1]. Ending the HIV 
epidemic through prevention and treatment continuums that 
include biomedical, behavioral, and ancillary support ser-
vices is a top public health priority [1–4]. Competing needs 
and priorities of sexual and gender minority youth (SGMY) 
may make engaging in HIV prevention and support services 
difficult.

SGMY may experience a cascade of structural and 
behavioral vulnerabilities to HIV and other health dis-
parities linked to intersections of minoritized identities 
and discrimination. For example, when SGMY disclose 
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their sexual or gender identities to their families, they 
may experience familial rejection and ejection from their 
homes [5, 6]. Experiencing stigma, discrimination and 
unstable housing may increase risks for substance use and 
mental health problems, unemployment, sex work, crim-
inal justice contact and incarceration, and HIV [7–10]. 
The resulting syndemic challenges increase vulnerability 
to HIV [11–14] while also presenting barriers to accessing 
and utilizing healthcare, prevention, and support services 
[15–18]. Transgender and gender diverse youth may also 
seek and prioritize gender-affirming care while experi-
encing stigma-related barriers to accessing other care and 
HIV prevention services [15, 19]. Yet, several studies with 
youth and SGMY identify low utilization of healthcare and 
support services [13, 14, 18].

Some youth vulnerable to HIV infection may have dif-
ficulty traversing systems-of-care due to a range of chal-
lenges. They may not know how to start seeking services, 
lack trust in organizations or individuals who might provide 
assistance, or face practical (e.g., insurance/costs, transpor-
tation, inconvenient service hours or location) and socio-
emotional (e.g., confidentiality concerns, stigma) barriers 
to accessing care [10, 20]. Strategies for supporting SGMY 
to be aware, motivated, and able to navigate a range of dif-
fuse service systems must be identified to reduce SGMY’s 
barriers to access and to maintain consistent engagement in 
HIV prevention, healthcare and ancillary support services.

The current study was a randomized controlled trial that 
aimed to increase HIV prevention continuum engagement 
among SGMY, with previously reported primary outcomes 
of prevention option choices; PrEP use, condom use, Post-
Exposure Prophylaxis (PEP) or partner strategies (i.e., 
reducing sexual partner numbers) [21]. Secondary outcomes 
included substance use, mental health, and housing secu-
rity. Given the multiple challenges facing SGMY, the study 
and interventions were designed to concurrently address 
healthcare and support services utilization through refer-
rals by interviewers and automated texting as an enhanced 
standard of care, peer support with service referrals and 
discussions in an online mobile-web discussion board, 
and a strengths-based coaching intervention with services 
referral and navigation, goal setting, follow-up and prob-
lem solving delivered by phone or in-person with texting 
follow-up. Intervention details and rationales are provided 
in prior protocol papers and briefly below [22–26]. The pri-
mary outcome paper reports significantly higher increases 
in reports of PrEP use, but not other outcomes, in the study 
arm combining all three intervention strategies compared 
to enhanced standard of care control-comparison arm with 
interviewer delivered referrals, HIV and STI testing, and 
automated text-messaging [21]. This paper presents second-
ary analyses of healthcare and support services utilization 
over time by intervention arm among SGMY.

Methods

Intervention Design: Disruptive Innovations in HIV 
Prevention and Support

We used a “Disruptive Innovations” [27] approach in our 
intervention design and delivery, based on common fac-
tors, practices, principles, theories and strategies found 
in content analyses of efficacious HIV prevention inter-
ventions for youth [28–31]. The Disruptive Innovations 
approach in healthcare and prevention focuses attention on 
core, evidence-based functions delivered by simpler and 
“good enough” modalities that can reach the most people 
in need at lower costs for design, adoption, adaptation, 
and delivery relative to specialized services designed for 
the highest need or most complex clients or patients [27, 
29]. Common examples in healthcare are $2 eyeglasses, 
“minute clinics” in pharmacies, community health work-
ers, mobile health, and telemedicine [27, 32].

At study conception (application) in January 2016, 
there were no evidenced-based interventions for PrEP 
use among youth, but there was a large evidence-base for 
efficacy of behavioral interventions for other HIV preven-
tion and related outcomes for youth, which had been syn-
thesized and analyzed for common components to inform 
future intervention design [28–31]. Our main innovations 
were in using digital technology delivery modalities of 
automated texting, online discussion boards for peer sup-
port, and telehealth option for coaching in addition to in-
person, building off a nascent evidence base from work 
with similar populations and the promise of digital tech-
nologies’ reach and engagement given the overwhelm-
ing majority 13 to 17 year olds having cell phones at the 
time (88% in 2015) with daily use [33]. We also explic-
itly selected intervention modalities that did not rely on 
smartphones or apps, instead relying on simpler, easier 
to adapt and sustain, text-messaging and phone calls. In 
addition, the advent of biomedical HIV prevention (PrEP) 
precipitated a lack of ongoing funding and implementation 
support for efficacious but complex, multi-session behav-
ioral interventions in the Center for Disease Control and 
Prevention’s (CDC) transition from the Diffusion of Effec-
tive Behavioral Interventions (DEBI) project [34] to the 
High Impact HIV Prevention (HIP) program focused on 
capacity building for PrEP delivery [35].

Our second primary innovation was in response to our 
and others’ experiences working with the CDC’s Repli-
cating Effective Programs (REP) and DEBI project train-
ings with implementer feedback on difficulties delivering 
EBIs with fidelity to scripted, multi-session, structured 
activity manuals [36–38]. Therefore, we designed a non-
manualized and unscripted coaching intervention, based 
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on the strengths-based case management model [39] and 
common evidence-based practice elements [38] delivered 
by near peer paraprofessionals in person, by phone, and 
text-message. We provide brief information on interven-
tions below and details are provided in several prior pro-
tocol and outcomes papers [21–26].

Automated Text‑Messaging and Monitoring Intervention 
(AMMI)

AMMI was offered to all participants as part of enhanced 
standard of care to provide an ethically required intervention 
for youth. The intervention was adapted primarily from our 
experience collaborating on Project Tech Support, which 
demonstrated efficacy of automated texting to reduce HIV 
risk behaviors and improve medication adherence among gay 
and bisexual men using methamphetamine [40], anticipated 
to be an overlapping population in our sample. Libraries of 
more than 400 theory-based messages were initially adapted 
and then updated at study mid-point by peer and professional 
staff and youth advisory boards. Up to five automated, unidi-
rectional, informational, motivational, behavioral, reminder 
and service linkage messages were sent daily in five content 
streams on physical health and health care, mental health 
and wellness, sexual health, substance use, and medication 
reminders. In addition, a weekly self-monitoring survey was 
sent via text or email with 7 questions related to primary 
and secondary outcomes (e.g., number of days having sex 
without condoms, experience depression or anxiety, hous-
ing or food insecurity), with $1 incentive provided for each 
completed survey.

Peer Support Groups Online

This intervention was adapted primarily from our col-
league’s experiences with Project Hope, which demonstrated 
promising feasibility, acceptability and efficacy for peer-led 
HIV prevention on social media groups among African 
American and Latino men who have sex with men [41, 42], 
also anticipated to be an overlapping study population. Peer 
support also had a promising evidence-base in HIV more 
broadly [43]. Our online group modality was also informed 
by our prior experiences with in-person small group HIV 
prevention interventions for youth, in which we encountered 
significant scheduling, transportation, and confidentiality 
barriers to participation [44]. Two intervention arms were 
offered peer support, with participants modestly incentiv-
ized at $10 per week for posting three messages for up to 
16 weeks as mutual peer supporters on a private social 
media platform (Muut, similar to Discord or Reddit). The 
near peer coach study staff moderated, seeded discussions, 
shared realistic experiences, solutions, and services infor-
mation, and corrected misinformation with evidence-based 

information. Participants shared their opinions, experiences, 
and recommendations for services in their communities.

Strengths‑Based Coaching

This intervention was adapted from the strengths-based case 
management model previously used with youth in high-risk 
situations [39]. We incorporated 14 common evidence-based 
practice elements for youth interventions applied to multi-
ple domains described briefly below (also see Supplemental 
Figs. 1 & 2) [28, 38]. Coaches engaged youth in an initial 
strengths assessment on domains of daily living (housing, 
food and economic security), social relationships, health-
care, physical health, mental health, and risks of substance 
use and sexual health. Strengths and challenges were iden-
tified, and up to three youth-driven goals set, including for 
HIV prevention and indicated services and linkages with 
warm handoffs rather than providing passive referral infor-
mation. Follow-up sessions reviewed goal progress, problem 
solved what did or did not work and reset goals. Although 
primarily delivered via phone calls, the delivery was flex-
ible to allow in-person meetings and brief follow-ups by 
text-message. Coaching was available as needed, initially 
weekly and then monthly, over the 24-month follow-up 
period to meet needs of developmental transitions, crises 
and changing life circumstances. Coaches with prior expe-
rience as frontline HIV prevention workers (e.g., PrEP 
navigators, peer educators) were hired and trained in the 
strengths assessment and practice elements with weekly 
group supervision.

This paper focuses on the relative efficacy of these 
increasingly costly and burdensome intervention strategies 
to support service utilization. SGMY were randomized to 
four conditions: 1) enhanced standard of care with AMMI; 
(2) AMMI plus peer support (AMMI+PS); (3) AMMI plus 
coaching (AMMI+C); and (4) AMMI plus peer support plus 
coaching (AMMI+PS+C). We hypothesized that the inter-
ventions would have synergistic rather than additive effects 
given their complementary functions of informational and 
motivational prompts, peer social support and norming, and 
goal-focused coaching [22].

All procedures were approved by the University of Cali-
fornia, Los Angeles Institutional Review Board (IRB#16-
001674-AM-00005) and ATN Study Monitoring Committee.

Recruitment & Eligibility

Youth were recruited from 13 community-based and health-
care agencies in neighborhoods with high HIV seropreva-
lences in Los Angeles and New Orleans from May 2017 to 
August 2019. The primary study population was SGMY ages 
12 to 24, eligible to participate if they reported being gay, 
bisexual and other cisgender men who have sex with men, 
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transgender women and men, and gender diverse or non-
binary youth. These youth were eligible without require-
ments for current or lifetime HIV risk behaviors at baseline 
to include a broad age range of adolescents who had not 
initiated or had intermittent sexual behaviors, and anticipat-
ing developmental transitions over the 24-month follow-up 
or potential under-reporting at screening. Eligibility did not 
require cell phone ownership and recruiters were trained to 
provide support for acquiring Universal Lifeline Program 
phones with wireless access if participants did not have their 
own cell phones, although need was rare at screening.

The primary outcome paper [21] reports details of screen-
ing and enrollment shown in Fig. 1 (Consort Enrollment and 
Retention Diagram). Briefly, 2314 youth were approached 
to be screened, 173 declined screening, 250 were identi-
fied as HIV seropositive and triaged to other studies, and 
205 eligible youth declined enrollment and baseline assess-
ment. Initially, cis-gender female and heterosexual male 
youth were eligible based on an algorithm of behavioral 
and structural risk factors (e.g., substance use, sexual behav-
iors, incarceration or probation, or homeless histories) but a 

funder-initiated study protocol change executed in January 
2019 excluded these youth from future eligibility or follow-
up past 12 months for those already enrolled (n = 445), 
except for heterosexually identified cis-gender male youth 
reporting sex with men or testing positive for rectal STI at 
baseline or follow-ups (n = 43). Thus, 1037 SGMY were 
eligible, enrolled and randomized after baseline to either 
AMMI, AMMI+PS, AMMI+C, or AMMI+PS+C for 
the primary study aims. The analytic sample (n = 895) is 
composed of randomized SGMY who completed at least 
one follow-up assessment and, therefore, provide informa-
tion on intervention efficacy over time. Participants were 
reassessed at six follow-up points at four-month intervals 
over 24 months through November 2021 with 90%–70% 
retention.

Assessments

Interviewers verbally administered screening and study 
assessments, entering responses in the study mobile-web 
assessment, intervention, and case management platform, 

Fig. 1  CONSORT enrollment and retention diagram for adolescent trials network (ATN) 149
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CommCare by Dimagi Inc. [23]. Interviewer-Recruiters 
were similar in age, race/ethnicity and SGM status to the 
sample and typically held a bachelor’s degree. Each was 
deemed as competent in the screening and interviewing pro-
cedures by supervisors, certified in phlebotomy and HIV 
testing, and received weekly in-service trainings and super-
vision. Study visits also included rapid HIV testing, bio-
markers for substance use, and rapid PCR testing for sexu-
ally transmitted infections (STIs) with same day treatment 
and partner therapy for bacterial STIs [26].

After each assessment, interviewers provided general 
and specifically indicated service referral information via 
resource guides but did not call to facilitate any referral. 
All participants also received AMMI as minimal ethically 
required intervention for youth. Thus, the study procedures 
reflected an enhanced standard of care of repeat assessments, 
passive referrals, automated texting, and HIV/STI testing 
and treatment. Participants were provided $50 for complet-
ing each assessment. Retention was supported by phone, 
text, email, social media, and family or friend contacts as 
well as in-person presence by interviewers at recruitment 
sites.

Outcomes

At each assessment, participants reported support services 
utilization over the past 4 months as use of each of the fol-
lowing (yes/no): housing; food; clothing; toiletries and 
hygiene products; transportation (including taxi, token, mile-
age reimbursement, etc.); employment services; case man-
agement; mental health counseling or treatment, substance 
use counseling or drug treatment, healthcare insurance coun-
seling; healthcare service navigation (Peer navigation, HIV 
navigator, etc.); hormone therapy/hormone therapy coun-
seling; post-incarceration or parole services; child care, 
or other services (which youth specified and interviewers 
recorded as open ended text). Other responses were recoded 
to listed options when appropriate. Given the diversity of 
youth and their needs, we created a binary yes–no indicator 
for any support service utilization over the previous four 
months.

We also examined four outcomes from questions specifi-
cally focused on healthcare utilization and another on HIV 
prevention program participation. Healthcare was assessed 
with two questions, “Do you currently have a health care 
provider, a doctor or a clinic that you can go to if you need 
care?” (yes/no) and “In the past 4 months, how many times 
did you receive care from a doctor's office, clinic or well-
ness center?” The latter count response was dichotomized 0 
vs. 1+for analyses to reflect primary care and sexual health 
visit standards of care ranging from annually to quarterly, 
respectively, and to mitigate impact of outliers with high 
numbers of healthcare visits for chronic conditions or acute 

episodes. Mental health care was assessed with how many 
times “receive outpatient care from a mental health specialist 
like a counselor, social worker or psychiatrist?” and “receive 
or participate in any self-help mental health services such as 
a mental health support group for anxiety or depression?” 
The sixth outcome was how many times “…participate in 
any HIV prevention program/workshop/event provided by 
any community-based organization, peer-support group, 
online group or any other organizations or individuals?” 
These three “how many times” count question response val-
ues were winsorized (capped) at 20 based on examination 
of response distribution tails and to reflect approximately 
weekly counseling, support group, or HIV prevention 
program session participation over the recent 4-month or 
17 week recall periods and to mitigate outlier effects (e.g., 
a few responses indicated daily or near daily participation, 
likely reflecting digital health intervention participation).

Covariates

We included descriptive information (Table 1) and covari-
ates in adjusted analyses with variables on key demographic 
characteristics, that had baseline study arm imbalances, that 
may be associated with services use, and were associated 
with loss to follow up. Table 1 shows responses as originally 
assessed with the following clarifications. Race was assessed 
separately from Latino/Hispanic ethnicity and then recoded 
for race/ethnicity in Table 1. Income was assessed with the 
question, “How much money, from all sources combined, 
did you receive last month? Include money received formally 
and informally from a job, legally, illegally, under the table, 
from disability, public assistance, or any other sources.” 
Due to skewness in responses, continuous responses were 
recoded to binary indicator for above or below 2021 federal 
poverty level. Hazardous alcohol drinking was assessed with 
AUDIT-C score 4 or higher for males and 3+for females 
(assigned at birth). Substance use was assessed with the 
question, “Have you used in the past 4 months. (yes/no)” fol-
lowed by a list of 14 substance categories with street name 
or prescription subtype examples, and an “Other” response. 
Polydrug use was operationalized as reports of more than 
two substances other than cannabis or alcohol.

Data Analyses

We present results for GLMM models fit to the analytic 
sample. Results were similar for GLMM and GEE, analytic 
and baselined samples (n = 895 and 1037, respectively), 
and models with and without adjustment covariates. We 
favored GLMM because it provided an additional miss-
ing data adjustment. We present results with and without 
covariate adjustments with a focus on the latter given focus 
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Table 1  Baseline characteristics for youth at-risk for HIV by intervention arm and total analytic sample (N = 895)

AMMI N = 313 N (%) AMMI+coach
N = 196 N (%)

AMMI+peer 
Support (PS)
N = 205 N 
(%)

AMMI+PS+coach
N = 181 N (%)

Total N = 895 N (%)

Age (years)
 Mean (SD) 21.1 (2.07) 20.9 (2.19) 21.0 (2.27) 21.2 (2.12) 21.0 (2.15)

Sex
 Female 27 (8.6%) 16 (8.2%) 11 (5.4%) 11 (6.1%) 65 (7.3%)
 Male 286 (91.4%) 180 (91.8%) 194 (94.6%) 170 (93.9%) 830 (92.7%)

Gender
 Cisgender 249 (79.6%) 147 (75.0%) 173 (84.4%) 155 (85.6%) 724 (80.9%)
 Gender diverse female 7 (2.2%) 3 (1.5%) 2 (1.0%) 5 (2.8%) 17 (1.9%)
 Gender diverse male 18 (5.8%) 16 (8.2%) 6 (2.9%) 7 (3.9%) 47 (5.3%)
 Transgender female 19 (6.1%) 17 (8.7%) 15 (7.3%) 8 (4.4%) 59 (6.6%)

Transgender male 20 (6.4%) 13 (6.6%) 9 (4.4%) 6 (3.3%) 48 (5.4%)
Sexual orientation
 Bisexual 78 (24.9%) 56 (28.6%) 51 (24.9%) 49 (27.1%) 234 (26.1%)
 Gay 174 (55.6%) 102 (52.0%) 122 (59.5%) 108 (59.7%) 506 (56.5%)
 Heterosexual 17 (5.4%) 11 (5.6%) 8 (3.9%) 5 (2.8%) 41 (4.6%)
 Other non-heterosexual 3 (1.0%) 2 (1.0%) 0 (0%) 1 (0.6%) 6 (0.7%)
 Pansexual 28 (8.9%) 18 (9.2%) 10 (4.9%) 11 (6.1%) 67 (7.5%)
 Queer 12 (3.8%) 6 (3.1%) 13 (6.3%) 6 (3.3%) 37 (4.1%)
 Missing 1 (0.3%) 1 (0.5%) 1 (0.5%) 1 (0.6%) 4 (0.4%)

Ethnicity
White 60 (19.2%) 33 (16.8%) 47 (22.9%) 44 (24.3%) 184 (20.6%)
 Asian/Pacific Islander/Native American 24 (7.7%) 12 (6.1%) 16 (7.8%) 10 (5.5%) 62 (6.9%)
 Black/African  American+ 141 (45.0%) 77 (39.3%) 79 (38.5%) 65 (35.9%) 362 (40.4%)
 Hispanic 80 (25.6%) 61 (31.1%) 58 (28.3%) 58 (32.0%) 257 (28.7%)
 Other 8 (2.6%) 13 (6.6%) 5 (2.4%) 4 (2.2%) 30 (3.4%)

City
Los Angeles 185 (59.1%) 120 (61.2%) 127 (62.0%) 114 (63.0%) 546 (61.0%)
New Orleans 128 (40.9%) 76 (38.8%) 78 (38.0%) 67 (37.0%) 349 (39.0%)
Education
 Below high school 55 (17.6%) 28 (14.3%) 30 (14.6%) 24 (13.3%) 137 (15.3%)
 High school/equivalent 77 (24.6%) 47 (24.0%) 41 (20.0%) 41 (22.7%) 206 (23.0%)
 Some higher education 144 (46.0%) 100 (51.0%) 94 (45.9%) 81 (44.8%) 419 (46.8%)
 Completed higher education 34 (10.9%) 19 (9.7%) 35 (17.1%) 31 (17.1%) 119 (13.3%)
 Missing 3 (1.0%) 2 (1.0%) 5 (2.4%) 4 (2.2%) 14 (1.6%)

Income greater than 2021 federal poverty 
level

 Yes 101 (32.3%) 79 (40.3%) 74 (36.1%) 54 (29.8%) 308 (34.4%)
 No 212 (67.7%) 117 (59.7%) 131 (63.9%) 127 (70.2%) 587 (65.6%)

Insurance status
 Insured 235 (75.1%) 147 (75.0%) 166 (81.0%) 139 (76.8%) 687 (76.8%)
 Uninsured/unsure 78 (24.9%) 49 (25.0%) 39 (19.0%) 42 (23.2%) 208 (23.2%)

What devices owned
 Cell phone 299 (95.5%) 189 (96.4%) 195 (95.1%) 172 (95.0%) 855 (95.5%)
 No cell phone 14 (4.5%) 7 (3.6%) 10 (4.9%) 9 (5.0%) 40 (4.5%)

Amount of access to mobile devices*
 Not own device 26 (8.3%) 8 (4.1%) 11 (5.4%) 6 (3.3%) 51 (5.7%)
 Own mobile device 258 (82.4%) 178 (90.8%) 184 (89.8%) 163 (90.1%) 783 (87.5%)
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a Chi-squared tests of independence for imbalances at baseline between arms p < 0.05
+ Includes youth specifying both Black-non-Hispanic and Black-Hispanic

Table 1  (continued)

AMMI N = 313 N (%) AMMI+coach
N = 196 N (%)

AMMI+peer 
Support (PS)
N = 205 N 
(%)

AMMI+PS+coach
N = 181 N (%)

Total N = 895 N (%)

 Own mobile device without minutes and/
or without data

29 (9.3%) 10 (5.1%) 10 (4.9%) 12 (6.6%) 61 (6.8%)

Hazardous drinking
 Yes 126 (40.3%) 78 (39.8%) 93 (45.4%) 73 (40.3%) 370 (41.3%)
 No 184 (58.8%) 117 (59.7%) 112 (54.6%) 106 (58.6%) 519 (58.0%)
 Missing 3 (1.0%) 1 (0.5%) 0 (0%) 2 (1.1%) 6 (0.7%)

Marijuana use (recent)
 Yes 231 (73.8%) 142 (72.4%) 140 (68.3%) 135 (74.6%) 648 (72.4%)
 No 82 (26.2%) 53 (27.0%) 65 (31.7%) 44 (24.3%) 244 (27.3%)
 Missing 0 (0%) 1 (0.5%) 0 (0%) 2 (1.1%) 3 (0.3%)

Marijuana use (lifetime)
 Yes 271 (86.6%) 163 (83.2%) 170 (82.9%) 158 (87.3%) 762 (85.1%)
 No 42 (13.4%) 32 (16.3%) 35 (17.1%) 21 (11.6%) 130 (14.5%)
 Missing 0 (0%) 1 (0.5%) 0 (0%) 2 (1.1%) 3 (0.3%)

Polydrug use (recent)
 Yes 118 (37.7%) 73 (37.2%) 78 (38.0%) 74 (40.9%) 343 (38.3%)
 No 195 (62.3%) 123 (62.8%) 127 (62.0%) 105 (58.0%) 550 (61.5%)
 Missing 0 (0%) 0 (0%) 0 (0%) 2 (1.1%) 2 (0.2%)

Polydrug use (lifetime)
 Yes 181 (57.8%) 112 (57.1%) 115 (56.1%) 113 (62.4%) 521 (58.2%)
 No 132 (42.2%) 84 (42.9%) 90 (43.9%) 66 (36.5%) 372 (41.6%)
 Missing 0 (0%) 0 (0%) 0 (0%) 2 (1.1%) 2 (0.2%)

Substance abuse treatment program (life-
time)

 Yes 59 (18.8%) 31 (15.8%) 27 (13.2%) 24 (13.3%) 141 (15.8%)
 No 252 (80.5%) 165 (84.2%) 178 (86.8%) 157 (86.7%) 752 (84.0%)
 Missing 2 (0.6%) 0 (0%) 0 (0%) 0 (0%) 2 (0.2%)

Homelessness (lifetime)a

 Yes 140 (44.7%) 57 (29.1%) 58 (28.3%) 62 (34.3%) 317 (35.4%)
 No 173 (55.3%) 139 (70.9%) 147 (71.7%) 119 (65.7%) 578 (64.6%)
 Incarceration (lifetime)a

 Yes 62 (19.8%) 23 (11.7%) 26 (12.7%) 30 (16.6%) 141 (15.8%)
 No 249 (79.6%) 173 (88.3%) 178 (86.8%) 150 (82.9%) 750 (83.8%)
 Missing 2 (0.6%) 0 (0%) 1 (0.5%) 1 (0.6%) 4 (0.4%)

Sex exchange (lifetime)a

 Yes 93 (29.7%) 40 (20.4%) 43 (21.0%) 41 (22.7%) 217 (24.2%)
 No 219 (70.0%) 153 (78.1%) 162 (79.0%) 139 (76.8%) 673 (75.2%)
 Missing 1 (0.3%) 3 (1.5%) 0 (0%) 1 (0.6%) 5 (0.6%)

Hospitalization for mental health (lifetime)a

 Yes 94 (30.0%) 45 (23.0%) 36 (17.6%) 31 (17.1%) 206 (23.0%)
 No 219 (70.0%) 151 (77.0%) 169 (82.4%) 150 (82.9%) 689 (77.0%)
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on intervention effects rather than factors associated with 
baseline services use.

We used chi-square tests to compare the sociodemo-
graphic characteristics and risk histories of youth in each 
intervention condition and t-tests to compare continuous 
variables. We then used an intent-to-treat logistic regres-
sion analysis to compare any support service utilization 
across the four intervention conditions. The model included 
covariates for intervention condition random assignment, 
time from baseline measurement, and intervention condi-
tion by time interactions to indicate intervention effects. The 
model included a linear time trend based on plots of the 
frequencies of each service used over time. We accounted 
for correlations between repeated outcome measurements 
by fitting a generalized linear mixed effects model (GLMM) 
with a random intercept to the data using a penalized quasi-
likelihood (PQL) method through the MASS package in R 
[45]. Finally, to investigate the possibility of differential 
intervention effects between the two cities given baseline 
differences in service use, we conducted a sensitivity anal-
ysis fitting a model that included a three-way interaction 
between the intervention arm, time (visit), and city using 
the same methods described above.

The analysis of the other healthcare utilization variables 
proceeded similarly. We fit GLMMs for each of the six out-
comes with intervention condition, time from baseline meas-
urement, and intervention condition by time interactions. 
We assumed Poisson or binomial distributions for count 
and binary outcomes, respectively. An additional quadratic 
time term and a negative binomial outcome was used for the 
mental health support group and HIV prevention program 
outcomes, based on preliminary exploration of the data. 
Because there were six outcome variables, we performed a 
Bonferroni correction by setting alpha equal to 0.05/6. Non-
quadratic time models were fit using PQL and the quadratic 
time models were fit using Bayesian methods with the brms 
package in R [46].

Analyses assume that randomization was successful in 
approximately balancing participant characteristics across 
conditions. As a sensitivity analysis of this assumption, we 
fit GLMM models including covariates that differed signifi-
cantly between intervention conditions (p < 0.05 in Table 1), 
are hypothesized to be correlated with services usage, asso-
ciated with lower retention (see Online Resource 2), and 
randomization stratification variables (race/ethnicity and 
sexual orientation). Analyses also controlled for enrollment 
date since participants were more likely to be randomized 
to AMMI earlier in recruitment, and COVID-19 onset of 
March 17, 2020 when L.A. and New Orleans began stay at 
home orders that may have impacted study retention and 
services availability. These adjusted analyses used complete 
case analysis. Given the modest levels of missing covari-
ate data shown in Table 1, each analysis had slightly lower 

sample sizes than 895 cases in the main analytic sample, 
ranging from 873 to 886 depending on outcome variable 
(noted in the respective Tables).

Results

The sociodemographic characteristics and risk histories of 
SGMY in the four conditions and overall are summarized on 
Table 1. Youth were about 21 years of age, ranging from 16 
to 24. Most were male (93%), cis-gender (81%) and about 
half (57%) self-identified as gay, 26% as bisexual and about 
19% as transgender/gender-diverse. Most youth were Black 
(40%, including 64 [7%] also reporting other races or eth-
nicities) or Latino (29%). There were about 6% Asian/Pacific 
Islander, and 4% other ethnicities. More youth (61%) were 
recruited in Los Angeles than in New Orleans (39%). About 
38% of youth had less than a high school education or a 
diploma, almost half (47%) had some post-high school edu-
cation and 13% had graduated from college. Only a minor-
ity were above the poverty line (34%), although most had 
health insurance (76%). Lifetime homelessness was reported 
by 35%, mental health hospitalizations by 23%, and incar-
ceration by 16%.

Hazardous drinking was reported by 41%, with 72% 
recently using marijuana and more than 85% reporting life-
time marijuana use. Lifetime polysubstance use (excluding 
cannabis) was reported by 58%, with 38% reporting use 
in past 4 months. About 16% had attended substance use 
treatment programs. Almost one in four participants (24%) 
reported having exchanged sex for drugs or money in their 
lifetime.

Support service use was reported by 57.5% (n = 515) of 
participants at one or more study assessments, with 13% 
(n = 116) at all assessments. Overall, support services use 
declined over time across the service types. Table 2 summa-
rizes the percentage of youth over time who used any service 
at each time point (40% baseline – 15.8% at 24 months) as 
well as the Mean (SD) number of services used by those 
with at least one service are (M = 4.4, SD = 3.1 at baseline 
to M = 2.5, SD = 2.2 at 24 months). Figure 2 summarizes the 
frequency of the types of services utilized at each follow-up 
point, demonstrating that food, clothing, and housing were 
used most frequently at each timepoint.

Intervention Effects

We focus detailed presentation on support services results, 
followed by other services use variables given their lack of 
statistically significant intervention arm differences over 
time. Figure 3 shows the frequency of each type of support 
service utilized by youth in each intervention condition 
over time. Across arms (Figs. 2 and 3), food and housing 
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services were the most frequently used. Substance use 
treatment, post-incarceration services and childcare were 
the least used services, reflecting more specialized needs. 
These patterns were relatively consistent over time, with 
the frequency of each type of service decreasing across 
time.

Figure 4 plots the overall probability of service utiliza-
tion over time for each intervention condition predicted by 
GLMM. Significantly more services are reported at the base-
line assessment by youth in the AMMI only condition com-
pared to the other three conditions, as can also be seen from 
the regression coefficients in Table 3 with all the confidence 
intervals (CI) for the odds ratios of the baseline condition 
values below one compared to AMMI only reference group. 
Due to protocol changes noted above, more participants were 
enrolled in the AMMI-only arm earlier in the study and were 
more likely to be recruited from homeless services sites and 
less likely to have been recruited via social media outreach, 
therefore, we also estimated contrasts (comparisons) to the 

AMMI+PS arm that had the same recruitment timelines as 
the two coaching arms.

Across conditions support service usage decreased over 
time in an approximately linear fashion as we can see from 
Figs. 2, 3, and 4. Table 3 shows regression coefficient point 
estimates, 95% and 99.17% confidence intervals for the inter-
vention effects model. The OR for visit is less than 1, also 
indicating that there is an overall decrease in service usage over 
time for the AMMI condition (OR 0.74, 95% CI 0.70–0.78). 
The interaction effects between the intervention conditions and 
time represent trajectory differences compared to the AMMI 
condition. The OR estimate for AMMI+C by time interac-
tion is greater than one (OR 1.23, 95% CI 1.12–1.35; 99.17% 
CI 1.09–1.40), which shows that the rate of service usage does 
not decline as fast as it does in the AMMI condition. The point 
estimate and confidence interval for the AMMI+PS+C con-
dition by time interactions are practically identical (OR 1.23, 
95% CI 1.12–1.35; 99.17% CI 1.09–1.39). The PS condition 
by time interaction includes one and is insignificant, and 

Table 2  Summary of the 
percentage of youth-at-risk for 
HIV who received at least one 
service in the last four months, 
the mean number and standard 
deviation (SD) of services used 
by all youth at each assessment 
at four-month intervals over 
24 months

Service users are defined as participants who reported at least one service in the past 4 months of their visit
The “Number of people who completed follow-up assessment” column is used as the denominator to calcu-
late the “Percent using services” column

Visit Percent using 
services

Number of people who completed 
follow-up assessment

Mean (SD) number of 
services used among 
users

0–baseline 40% 895 4.40 (3.06)
1–4-months 32.4% 805 4.04 (2.94)
2–8-months 30.9% 764 3.65 (2.75)
3–12-months 26.9% 709 3.34 (2.41)
4–16-months 24.3% 666 3.14 (2.75)
5–20-months 25.8% 632 2.49 (2.31)
6–24-months 22.6% 625 2.51 (2.24)

Fig. 2  Percent of youth among 
service users using each type of 
service over time
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therefore, similar to AMMI alone (OR 1.03, 95% CI 0.94–1.12; 
99.17% CI 0.91–1.16). Comparing the two coaching arms to 
AMMI+PS finds similar results with practically identical 

ORs and CIs; AMMI+C (OR 1.20, 95% CI 1.08–1.33; 99.17% 
CI 1.04–1.38) and AMMI+PS+C (OR 1.20, 95% CI 1.08–1.33; 
99.17% CI 1.04–1.37).

Fig. 3  Percent of service 
users who used each category 
of services over time for 
each intervention condition: 
AMMI, AMMI+coaching, 
AMMI+peer support (PS), 
AMMI+PS+coaching

Fig. 4  Averaged predicted 
probability of using at least 
one service across interven-
tion conditions over 24 months 
from results of the Generalized 
Linear Mixed Model (GLMM) 
regressions from Table 3
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Analyses did not indicate differential follow-up retention 
by study arm (Supplemental Tables 1, 2, 3b & Figs. 3, 4) but 
baseline factors associated with loss to follow-up included: 
lower education, income, PrEP use, and support services 
use; experiencing lifetime homelessness, incarceration, men-
tal health hospitalization, and interpersonal violence; not 
owning their own cell phone; and recent cannabis use.

Table 4 shows regression coefficient point estimates 
and 95% and 99.17% confidence intervals for the support 
services outcome model including additional adjustment 
covariates. The main conclusions remain the same. Condi-
tions including the coaching intervention have similar time 
trends and are significantly different from the AMMI arm 
and the AMMI+PS arm. That is, the rate of service usage 
decline is slower in the conditions involving the AMMI+C 
or AMMI+PS+C intervention. We also observe several vari-
ables associated with higher support services use at baseline: 
transgender or gender diverse (vs. cis-gender), bisexual or 
other (vs. gay), Los Angeles (vs. New Orleans); lifetime 
homelessness, sex exchange, and hospitalized for mental 
health; and earlier enrollment date. The GLMM results for 
intervention effects are similar, with or without these covari-
ates included.

Sensitivity analysis examining potential for differential 
intervention effects by city also did not indicate such effects 
(Supplemental Table 4). Although there were statistically 
significant baseline differences in support services use 
across cities, none of the three-way interactions between 
arms, time (visit), and city were statistically significant. Fur-
thermore, the effects of the two coaching intervention arms 
on support service usage over time remained statistically 

significant with similar ORs and confidence intervals to 
results reported above without the city interaction.

There were intervention effect trends for having received 
care from a doctor’s office or clinic in the past four months 
for all arms in comparison to AMMI-Only, but results were 
not robust with covariate and Bonferroni adjustments, nor 
for comparisons to AMMI+PS (Fig. 5 and Table 5). Figure 5 
shows declining use over time and similar slopes for arms 
except AMMI-Only. Table 5 shows unadjusted and adjusted 
model results, with both showing intervention effect (Visit 
x Arm) estimates losing statistical significance in Bonfer-
roni adjusted CIs; AMMI+C (OR 1.07, 95% CI 0.98–1.16; 
99.17% CI 0.96–1.19) and AMMI+PS+C (OR 1.09, 95% 
CI 1.01–1.19; 99.17% CI 0.98–1.22). Results were similar for 
AMMI+PS vs. AMMI-Only (OR 1.09, 95% CI 1.00–1.18; 
99.17% CI 0.98–1.21) and similar to results for the two 
coaching arms shown above, thus indicating no differences 
between the coaching and peer support arms.

Finally, we did not observe intervention arm differences 
over time for the other outcome variables (Supplemental 
Fig. 5, 6, 7, 8 and Tables 5, 6, 7, 8). Having a regular health-
care provider was stable or trended toward slight increase 
across arms over time. There were declining reports across 
arms of mental health specialist care, mental health self-help 
support groups, and HIV prevention program participation.

Discussion

Most studies on service utilization examine improvement 
in a specific domain. For example, youth at risk for HIV are 
evaluated for how they access and adhere to HIV prevention 
services and behaviors; homeless youth are evaluated for 
accessing shelter and housing services. In contrast, we focus 
on youth’s utilization of services in multiple domains given 
our intervention’s recognition of the importance of support-
ing youth to address their priorities and competing needs in 
conjunction with, or wholistic support for, HIV prevention 
[22, 47]. HIV prevention is difficult to prioritize when fac-
ing more proximal challenges of daily living (e.g., hous-
ing, food, and economic insecurities), mental health, social 
connection, and other health priorities [47–51]. Rather than 
focusing on HIV services only in health care settings, it is 
critical to support utilization of a range of support services.

Overall, across conditions over time, participants reported 
decreased use of support, healthcare, mental health, and HIV 
prevention program services, and stable reports of having 
a regular healthcare provider. However, the decreases in 
support services utilization were lower or flatter in the two 
coaching study arms compared to both the AMMI-only and 
AMMI+PS conditions. There are several possible explana-
tions, including methodological limitations. First, outcomes 
are based on self-reports, so results should be interpreted 

Table 3  Ancillary support services use results from generalized lin-
ear mixed model (GLMM) with random intercept for each participant 
comparing intervention condition slopes over time to automated mes-
saging and monitoring intervention (AMMI) only (N = 895)

^Bonferroni corrected 99.17% confidence intervals (based on α = 0.05 
/ 6 = 0.0083) for six outcomes
a Indicates that the confidence interval for odds ratio does not contain 
1

Variable Odds ratio 
estimate

95% 
confidence 
interval

99.17% 
confidence 
interval^

Intercept 0.97 0.71–1.34 0.64–1.49
AMMI+coaching (C) 0.23 0.14–0.39a 0.11–0.47a

AMMI+peer support (PS) 0.43 0.26–0.72a 0.22–0.86a

AMMI+PS+C 0.29 0.17–0.49a 0.14–0.59a

Visit 0.74 0.7–0.78a 0.69–0.80a

Visit × AMMI+C 1.23 1.12–1.35a 1.09–1.40a

Visit × AMMI+PS 1.03 0.94–1.12 0.91–1.16
Visit × AMMI+PS+C 1.23 1.12–1.35a 1.09–1.39a



637AIDS and Behavior (2025) 29:626–641 

with caution given potential reporting biases such as training 
effects to avoid question burden, and social desirability for 
higher or lower services reporting potentially influenced by 
higher contact and contact attempts in the coaching inter-
ventions, although similar contact attempts were made for 
the peer support intervention. Other limitations may include 
regression to the mean and loss to follow-up of more margin-
alized participants with higher services needs or who were 
less likely to utilize services. However, loss to follow-up did 
not differ significantly across study arms and the statistical 
analyses included missing data and covariate adjustments. 
Limitations aside, needs may have been met and challenges 

addressed generally over time at recruitment or referral sites, 
and possibly supported by study procedures as participants 
received referral information from study interviewers and 
AMMI [40]. Service utilization may also have declined due 
to difficulties accessing service systems such as missing 
appointments and rescheduling, or follow-through or per-
sistence in navigating eligibility and availability.

The potential intervention effects are consistent with 
coaches’ roles and training to motivate and support 
youth through warm hand-off linkages (rather than pas-
sive referrals), goal setting with youth for follow-through 
on linkages, consistent follow ups on goal progress, and 

Table 4  Ancillary support 
services use results of general 
linear mixed model (GLMM) 
regression model comparing 
intervention condition slopes 
over time to automated 
messaging and monitoring 
intervention (AMMI) only 
for, controlling for baseline 
covariates (N = 878)

Sample size reduced due to missing data in some covariates for complete case analysis
^Bonferroni corrected 99.17% confidence intervals
+ Entered at midpoint enrollment time and scaled by 100 days
** Other races include: Asian, Hawaiian/ Pacific Islander, Native American, Alaskan Native, and other

Variable Odds ratio 
estimate

95% confidence interval 99.17% 
confidence 
interval^

Intercept 0.09 0.02–0.42* 0.01–0.72*
AMMI+coaching (C) 0.57 0.35–0.92* 0.30–1.09
AMMI+peer support (PS) 1.14 0.72–1.80 0.62–2.11
AMMI+PS+C 0.66 0.41–1.05 0.35–1.24
Visit 0.67 0.63–0.71* 0.61–0.73*
Visit × AMMI+C 1.19 1.08–1.31* 1.04–1.36*
Visit × AMMI+PS 1.01 0.92–1.11 0.89–1.15
Visit × AMMI+PS+C 1.23 1.12–1.36* 1.08–1.40*
Age 1.05 0.98–1.12 0.96–1.15
Gender [ref group = cis-gender]
 Trans/Gender Diverse 2.60 1.72–3.93* 1.49–4.53*

Race [ref group = white, non-hispanic]**
 Black 1.08 0.72–1.62 0.62–1.86
 Latino 0.96 0.64–1.44 0.55–1.66
 Other 0.87 0.50–1.51 0.41–1.83

Sexual orientation [ref group = gay]
 Bisexual 2.10 1.51–2.93* 1.35–3.29*
 Other 1.61 1.03–2.52* 0.88–2.94

City [ref group = Los Angeles]
 New Orleans 0.41 0.29–0.58* 0.25–0.65*

Has insurance 1.23 1.00–1.52 0.92–1.64
Income above federal poverty level 0.74 0.54–1.01 0.49–1.13
Device access [ref group = own mobile device]
 Not own device 1.85 0.98–3.50 0.79–4.36
 Own mobile device, but without minutes and/

or without data
1.11 0.64–1.94 0.52–2.35

Homelessness (lifetime) 7.72 5.45–10.93* 4.84–12.33*
Incarceration (lifetime) 1.50 0.99–2.27 0.86–2.62
Sex exchange (lifetime) 1.47 1.05–2.04* 0.94–2.29
Hospitalized for mental health (lifeitme) 1.47 1.04–2.09* 0.92–2.36
After COVID onset (March 17, 2020) 1.97 1.53–2.53* 1.40–2.75*
Enrollment date+ 0.77 0.71–0.83* 0.69–0.86*
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problem-solving difficulties. Thus, coaching functioned 
partly as peer navigation, an evidence-based intervention 
strategy that improves engagement in health care among 
hardly reached populations [48]. Evidence-based cogni-
tive-behavioral skills training such as problem solving, 
assertive communication, and rehearsal or role-play with 
coaches may have supported effective communication with 
services providers for some participants. The intervention 
modalities of reminders (texting), peer support, naviga-
tion and coaching are also highly similar to the recent rec-
ommendations from metanalyses of HIV care continuum 
interventions conducted by the CDC Synthesis Team [52].

We should also acknowledge the limitations of digital 
technology mediated interventions for reach and effective-
ness with the most marginalized youth who may have no or 
intermittent phone access, and their potential to perpetuate 
health disparities. Our disruptive innovations approach using 
simpler and lower cost technologies instead of smartphone 
apps to be accessible to more youth is consistent with pub-
lic health prevention approaches rather than highly special-
ized intervention for highest need clients [28, 29]. Although 
we did not encounter significant cell phone related barriers 
at screening and enrollment, we did encounter difficulties 
for some participants over time with maintaining wireless 
service consistently or loss to contact. Our coaching and 

Fig. 5  Received care from 
doctors office or clinic over 
24 months across intervention 
conditions

Table 5  Estimated intervention effects for receiving care from doctor’s office or clinic in the past 4  months without covariate adjustment 
(N = 895), and with covariate adjustment (N = 886)

PS peer support
a confidence interval does not include 1
^Bonferroni corrected confidence intervals based on alpha = .05 / 6 = .0083 for six outcomes

Adjusted model with covariates (N = 886)

Variable Odds ratio 
estimate

95% confidence 
interval

99.17% confidence 
interval^

Odds ratio 
estimate

95% confidence 
interval

99.17% 
confidence 
interval^

Intercept 2.15 1.74–2.67a 1.62–2.87a 1.10 0.35–3.45 0.24–5.12
AMMI+coach 1.01 0.72–1.43 0.64–1.62 1.00 0.69–1.43 0.61–1.63
AMMI+PS 0.73 0.52–1.03 0.47–1.16 0.72 0.51–1.01 0.45–1.15
AMMI+PS+coach 0.83 0.58–1.17 0.52–1.32 0.79 0.55–1.14 0.49–1.29
Visit 0.83 0.79–0.87a 0.78–0.89a 0.81 0.77–0.86a 0.75–0.88a

Visit x AMMI+coach 1.08 1.00–1.17 0.97–1.2 1.07 0.98–1.16 0.96–1.19
Visit x armAMMI+PS 1.09 1.01–1.18a 0.99–1.21 1.09 1.00–1.18a 0.98–1.21
Visit x armAMMI+PS+Coach 1.09 1.01–1.18a 0.98–1.22 1.09 1.01–1.19a 0.98–1.22
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interviewer teams found that wireless service tended to 
be reactivated at the beginning of a month when General 
Assistance or General Relief (GA/GR) Program payments 
were issued by local counties, although more available in 
Los Angeles than New Orleans. We previously reported fac-
tors associated with weekly text-message survey response 
rate patterns, with over 2/3 responding at least once and 
45% response rates on average over time; about 41% were 
consistent responders, 34% non-responders (or inconsist-
ent), and 24% had wireless service related non-responses 
[53]. Lower response patterns, with and without wireless 
service issues, were generally predicted by being younger, 
Black and Latinx, homeless in lifetime, incarcerated in life-
time, and having higher recent support services utilization, 
which are similar to the factors associated with study reten-
tion reported above. The primary outcome paper previously 
reported participation rates of about three quarters receiv-
ing text-messages, over half participating in coaching, but 
only about a quarter participating in peer support, indicating 
potential technology barrier for a mobile-web app requiring 
a login ID and password to access [21]. We are currently 
conducting analyses on predictors of intervention participa-
tion and study retention to identify characteristics of SGMY 
who might benefit from additional strategies to enhance 
participation or might need or prefer different intervention 
strategies. Yet, the main result of this paper is that coach-
ing resulted in greater reports of services engagement and 
was also offered in-person at community partner sites where 
participants could be linked to more specialized services, 
such as housing programs, case management, and mental 
health specialists.

Finally, it is unclear whether utilizing support services 
is related to better long-term outcomes. There may also be 
concerns about costs associated with services utilization to 
healthcare providers, social services agencies, and insurers 
or payers, particularly if there is not a resulting improve-
ment in health or functional outcomes. Yet, the goal of sup-
port services is to improve daily living, physical and mental 
health, and quality of life. In the long run, these benefits may 
also avert infections and lower overall lifetime costs at other 
levels. Future analyses will model intervention and societal 
costs for cost-effectiveness analyses.
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tary material available at https:// doi. org/ 10. 1007/ s10461- 024- 04545-2.

Acknowledgements We would like to thank the study participants and 
community partners for their time commitment in participating in the 
study and helping advance the field of HIV prevention and treatment. 
The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the National Institutes of 
Health. The ATN CARES Team includes: Sue Ellen Abdalian, Rob-
ert Bolan, Yvonne Bryson, Antwon Chaplin, Ruth Cortado, Catherine 
Donahue, Naihua Duan, Risa Flynn, Jasmine Fournier, Sergio Jime-
nez, Tara Kerin, Jeffrey Klausner, Jody Kussin, Marguerita Lightfoot, 

Norweeta Milburn, Jasmine Mosafer, Aaron Moses, Karin Nielsen, 
Wilson Ramos, Cathy J. Reback, Panteha Hayati Rezvan, Wenze Tang, 
Yara Tapia, Demi Thomas, Stacey Urauchi, and Robert E. Weiss.

Author Contributions Conceptualization: Dallas Swendeman, Mary 
Jane Rotheram-Borus, Elizabeth Mayfield Arnold; Methodology: 
Dallas Swendeman, Mary Jane Rotheram-Borus, W. Scott Comu-
lada, Sung-Jae Lee, Elizabeth Mayfield Arnold; Formal analysis and 
investigation: W. Scott Comulada, Kelsey Ishimoto, William Gertch, 
Dallas Swendeman; Writing—original draft preparation: Mary Jane 
Rotheram-Borus, Debra A. Murphy, Dallas Swendeman, W. Scott 
Comulada, Kelsey Ishimoto, Katherine A. Lewis; Writing—review and 
editing: Maria Isabel Fernández, Sung-Jae Lee, Manuel Ocasio; Fund-
ing acquisition: Mary Jane Rotheram-Borus, Dallas Swendeman, Maria 
Isabel Fernández; Supervision: Elizabeth Mayfield Arnold, Dallas  
Swendeman, Maria Isabel Fernández, Manuel Ocasio.

Funding This study was funded by the Eunice Kennedy Shriver 
National Institute of Child Health and Human Development with sup-
plemental funding from the National Institute of Mental Health, the 
National Institute on Drug Abuse, and the National Institute on Minor-
ity Health and Health Disparities for grant U19HD089886. This study 
also received support from the National Institute of Mental Health 
through the Center for HIV Identification, Prevention, and Treatment 
Services (P30MH058107), the UCLA Center for AIDS Research 
(P30AI028697), and the UCLA Clinical and Translational Science 
Institute (UL1TR001881).

Data Availability Data will be made available upon request and will 
also be available on the NICHD DASH data repository.

Declarations 

Conflict of interest Dr. Arnold was a consultant on project funded by 
Merck, Sharpe, and Dohme and has current funding from this entity. 
However, these projects are not related to the current study/manu-
script. The other authors declare no competing interests, financial or 
non-financial.

Ethical Approval All study methods were approved by the IRB. The 
Institutional Review Board (IRB) of the University of California, Los 
Angeles served as the single IRB of Record for each collaborating 
university/agency partner (#16-001674-CR-00003), and the trial was 
registered at clinicaltrials.gov (#03134833).

Consent to Participants All participants provided informed consent 
per the IRB-approved process.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

https://doi.org/10.1007/s10461-024-04545-2
http://creativecommons.org/licenses/by/4.0/


640 AIDS and Behavior (2025) 29:626–641

References

 1. Centers for Disease Control and Prevention. HIV surveillance 
report: diagnoses, deaths and prevalence of HIV in the United 
States and 6 territories and freely associated states, 2022. 2024.

 2. Jenness SM, Johnson JA, Hoover KW, Smith DK, Delaney KP. 
Modeling an integrated HIV prevention and care continuum to 
achieve the ending the HIV epidemic goals. AIDS. 2020;34:2103–
13. https:// doi. org/ 10. 1097/ QAD. 00000 00000 002681.

 3. Fauci AS, Redfield RR, Sigounas G, Weahkee MD, Giroir BP. 
Ending the HIV epidemic: a plan for the United States. JAMA. 
2019;321:844–5. https:// doi. org/ 10. 1001/ JAMA. 2019. 1343.

 4. McNairy ML, El-Sadr WM. A paradigm shift: focus on the HIV 
prevention continuum. Clin Infect Dis. 2014;59:S15. https:// doi. 
org/ 10. 1093/ CID/ CIU251.

 5. D’Augelli AR, Hershberger SL, Pilkington NW. Lesbian, gay, and 
bisexual youth and their families: disclosure of sexual orientation 
and its consequences. Am J Orthopsychiatry. 1998;68:361–71. 
https:// doi. org/ 10. 1037/ H0080 345.

 6. McCann E, Brown M. Homelessness among youth who identify 
as LGBTQ+: a systematic review. J Clin Nurs. 2019;28:2061–72. 
https:// doi. org/ 10. 1111/ jocn. 14818.

 7. Winiarski DA, Rufa AK, Bounds DT, Glover AC, Hill KA, Karnik 
NS. Assessing and treating complex mental health needs among 
homeless youth in a shelter-based clinic. BMC Health Serv Res. 
2020;20:109. https:// doi. org/ 10. 1186/ S12913- 020- 4953-9.

 8. Hao J, Beld M, Khoddam-Khorasani L, Flentje A, Kersey E, 
Mousseau H, et al. Comparing substance use and mental health 
among sexual and gender minority and heterosexual cisgen-
der youth experiencing homelessness. PLoS ONE. 2021;16: 
e0248077. https:// doi. org/ 10. 1371/ JOURN AL. PONE. 02480 77.

 9. Lalota M, Kwan BW, Waters M, Hernandez LE, Liberti TM. The 
Miami, Florida, young men’s survey: HIV prevalence and risk 
behaviors among urban young men who have sex with men who 
have ever runaway. J Urban Health. 2005;82:327–38. https:// doi. 
org/ 10. 1093/ JURBAN/ JTI056.

 10. Lampe TM, Reisner SL, Schrimshaw EW, Radix A, Mallick R, 
Harry-Hernandez S, et al. Navigating stigma in neighborhoods 
and public spaces among transgender and nonbinary adults in 
New York City. Stigma Health. 2020;5:477–87. https:// doi. org/ 
10. 1037/ sah00 00219.

 11. Mimiaga MJ, Biello KB, Robertson AM, Oldenburg CE, Rosen-
berger JG, O’Cleirigh C, et  al. High prevalence of multiple 
syndemic conditions associated with sexual risk behavior and 
HIV infection among a large sample of Spanish- and Portu-
guese-speaking men who have sex with men in Latin America. 
Arch Sex Behav. 2015;44:1869–78. https:// doi. org/ 10. 1007/ 
S10508- 015- 0488-2.

 12. Lett E, Abrams MP, Moberg E, Benson GP, Perlson JE. Syn-
demic relationship of depressive symptoms, substance use, and 
suicidality in transgender youth: a cross-sectional study using 
the U.S. youth risk behavior surveillance system. Soc Psychiatry 
Psychiatr Epidemiol. 2022;57:2293–304. https:// doi. org/ 10. 1007/ 
s00127- 022- 02348-1.

 13. Okumu M, Ombayo BK, Small E, Ansong D. Psychosocial syn-
demics and sexual risk practices among U.S. adolescents: findings 
from the 2017 U.S. youth behavioral survey. Int J Behav Med. 
2019;26:297–305. https:// doi. org/ 10. 1007/ s12529- 019- 09783-6.

 14. Mimiaga MJ, Hughto JMW, Biello KB, Santostefano CM, Kuhns 
LM, Reisner SL, et al. Longitudinal analysis of syndemic psy-
chosocial problems predicting HIV risk behavior among a mul-
ticity prospective cohort of sexually active young transgender 
women in the United States. J Acquir Immune Defic Syndr. 
1988;2019(81):184–92. https:// doi. org/ 10. 1097/ QAI. 00000 00000 
002009.

 15. Fontenot HB, Cahill SR, Wang T, Geffen S, White BP, Reisner 
S, et al. Transgender youth experiences and perspectives related 
to HIV preventive services. Pediatrics. 2020;145: e20192204. 
https:// doi. org/ 10. 1542/ peds. 2019- 2204.

 16. Lu W, Todhunter-Reid A, Mitsdarffer ML, Muñoz-Laboy M, Yoon 
AS, Xu L. Barriers and facilitators for mental health service use 
among racial/ethnic minority adolescents: a systematic review of 
literature. Front Public Health. 2021;9: 641605. https:// doi. org/ 
10. 3389/ FPUBH. 2021. 641605.

 17. Bradford J, Reisner SL, Honnold JA, Xavier J. Experiences of 
transgender-related discrimination and implications for health: 
results from the virginia transgender health initiative study. Am J 
Public Health. 2013;103:1820–9. https:// doi. org/ 10. 2105/ AJPH. 
2012. 300796.

 18. Oberg C, Hogan M, Bertrand J, Juve C. Health care access, sexu-
ally transmitted diseases, and adolescents: Identifying barriers and 
creating solutions—pubmed. Curr Probl Pediatr Adolesc Health 
Care. 2002;32:320–39.

 19. Goldenberg T, Kahle EM, Stephenson R. Stigma, resilience, and 
health care use among transgender and other gender diverse youth 
in the United States. Transgend Health. 2020;5:173–81. https:// 
doi. org/ 10. 1089/ trgh. 2019. 0074.

 20. Brooks R, Milburn NG, Witkin A, Rotheram-Borus MJ. System-
of-care for homeless youth: service providers’ perspective. Eval 
Program Plann. 2004;27:443–51.

 21. Blinded for Peer Review. Study outcome paper: blinded for peer 
review. Blinded for Peer Review 2024.

 22. Swendeman D, Arnold EM, Harris D, Fournier J, Comulada WS, 
Reback C, et al. Text-messaging, online peer support group, and 
coaching strategies to optimize the HIV prevention continuum 
for youth: protocol for a randomized controlled trial. JMIR Res 
Protoc. 2019;8: e11165. https:// doi. org/ 10. 2196/ 11165.

 23. Comulada WS, Tang W, Swendeman D, Cooper A, Wacksman J. 
Adolescent medicine trials network (ATN) CARES team. devel-
opment of an electronic data collection system to support a large-
scale HIV behavioral intervention trial: protocol for an electronic 
data collection system. JMIR Res Protoc. 2018;7: e10777. https:// 
doi. org/ 10. 2196/ 10777.

 24. Rotheram MJ, Fernandez MI, Lee SJ, Abdalian SE, Kozina L, 
Koussa M, et al. Strategies to treat and prevent HIV in the United 
States for adolescents and young adults: protocol for a mixed-
methods study. JMIR Res Protoc. 2019;8: e10759. https:// doi. org/ 
10. 2196/ 10759.

 25. Arnold EM, Swendeman D, Harris D, Fournier J, Kozina L, Abda-
lian S, et al. The stepped care intervention to suppress viral load 
in youth living with HIV: protocol for a randomized controlled 
trial. JMIR Res Protoc. 2019;8:e10791–e10791.

 26. Shannon CL, Koussa M, Lee S-J, Fournier J, Abdalian SE, 
Rotheram MJ, et al. Community-based, point-of-care sexually 
transmitted infection screening among high-risk adolescents in 
Los Angeles and New Orleans: protocol for a mixed-methods 
study. JMIR Res Protoc. 2019;8: e10795. https:// doi. org/ 10. 2196/ 
10795.

 27. Christensen C, Grossman J, Hwang J. The innovator’s prescrip-
tion: a disruptive solution for health care. 1st ed. New York: 
McGraw Hill; 2016.

 28. Rotheram-Borus MJ, Swendeman D, Becker KD. Adapting evi-
dence-based interventions using a common theory, practices, and 
principles. J Clin Child Adolesc Psychol. 2014;43:229–43. https:// 
doi. org/ 10. 1080/ 15374 416. 2013. 836453.

 29. Rotheram-Borus MJ, Swendeman D, Chorpita BF. Disruptive 
innovations for designing and diffusing evidence-based inter-
ventions. Am Psychol. 2012;67:463–76. https:// doi. org/ 10. 1037/ 
A0028 180.

 30. Rotheram-Borus MJ, Swendeman D, Flannery D, Rice E, Adam-
son DM, Ingram B. Common factors in effective HIV prevention 

https://doi.org/10.1097/QAD.0000000000002681
https://doi.org/10.1001/JAMA.2019.1343
https://doi.org/10.1093/CID/CIU251
https://doi.org/10.1093/CID/CIU251
https://doi.org/10.1037/H0080345
https://doi.org/10.1111/jocn.14818
https://doi.org/10.1186/S12913-020-4953-9
https://doi.org/10.1371/JOURNAL.PONE.0248077
https://doi.org/10.1093/JURBAN/JTI056
https://doi.org/10.1093/JURBAN/JTI056
https://doi.org/10.1037/sah0000219
https://doi.org/10.1037/sah0000219
https://doi.org/10.1007/S10508-015-0488-2
https://doi.org/10.1007/S10508-015-0488-2
https://doi.org/10.1007/s00127-022-02348-1
https://doi.org/10.1007/s00127-022-02348-1
https://doi.org/10.1007/s12529-019-09783-6
https://doi.org/10.1097/QAI.0000000000002009
https://doi.org/10.1097/QAI.0000000000002009
https://doi.org/10.1542/peds.2019-2204
https://doi.org/10.3389/FPUBH.2021.641605
https://doi.org/10.3389/FPUBH.2021.641605
https://doi.org/10.2105/AJPH.2012.300796
https://doi.org/10.2105/AJPH.2012.300796
https://doi.org/10.1089/trgh.2019.0074
https://doi.org/10.1089/trgh.2019.0074
https://doi.org/10.2196/11165
https://doi.org/10.2196/10777
https://doi.org/10.2196/10777
https://doi.org/10.2196/10759
https://doi.org/10.2196/10759
https://doi.org/10.2196/10795
https://doi.org/10.2196/10795
https://doi.org/10.1080/15374416.2013.836453
https://doi.org/10.1080/15374416.2013.836453
https://doi.org/10.1037/A0028180
https://doi.org/10.1037/A0028180


641AIDS and Behavior (2025) 29:626–641 

programs. AIDS Behav. 2009;13:399–408. https:// doi. org/ 10. 
1007/ S10461- 008- 9464-3.

 31. Rotheram-Borus MJ, Ingram BL, Swendeman D, Flannery D. 
Common principles embedded in effective adolescent HIV pre-
vention programs. AIDS Behav. 2009;13:387–98. https:// doi. org/ 
10. 1007/ S10461- 009- 9531-4.

 32. Sounderajah V, Patel V, Varatharajan L, Harling L, Normahani 
P, Symons J, et al. Are disruptive innovations recognised in the 
healthcare literature? System Rev BMJ Innov. 2021;7:208–16. 
https:// doi. org/ 10. 1136/ bmjin nov- 2020- 000424.

 33. Lenhart A. Teens, Social media & technology overview 2015. 
2015.

 34. Centers for Disease Control and Prevention. Replicating effective 
programs (REP). Intervention Research 2019. https:// www. cdc. 
gov/ hiv/ resea rch/ inter venti onres earch/ rep/ index. html Accessed 
Aug, 27, 2024

 35. Centers for Disease Control and Prevention. High-impact HIV 
prevention: CDC’s approach to reducing HIV infections in the 
United States. HIV Public Health Partners 2017. https:// www. cdc. 
gov/ hiv/ polic ies/ hip/ hip. html Accessed Aug, 27, 2024

 36. Dworkin SL, Pinto RM, Hunter J, Rapkin B, Remien RH. Keep-
ing the spirit of community partnerships alive in the scale up 
of HIV/AIDS prevention: critical reflections on the roll out of 
DEBI (diffusion of effective behavioral interventions). Am J 
Community Psychol. 2008;42:51–9. https:// doi. org/ 10. 1007/ 
s10464- 008- 9183-y.

 37. Rotheram-Borus MJ, Swendeman D, Flannery D. Evidence based 
family wellness interventions, still not HIV prevention: reply to 
collins. AIDS Behav. 2009;13:420–3. https:// doi. org/ 10. 1007/ 
s10461- 008- 9516-8.

 38. Chorpita BF, Becker KD, Daleiden EL. Understanding the 
common elements of evidence-based practice: misconceptions 
and clinical examples. J Am Acad Child Adolesc Psychiatry. 
2007;46:647–52. https:// doi. org/ 10. 1097/ chi. 0b013 e3180 33ff71.

 39. Arnold EM, Walsh AK, Oldham MS, Rapp CA. Strengths-based 
case management: implementation with high-risk youth. Fam Soc: 
J Contemp Soc Serv. 2007;88:86–94. https:// doi. org/ 10. 1606/ 
1044- 3894. 3595.

 40. Reback CJ, Fletcher JB, Swendeman DA, Metzner M. Theory-
based text-messaging to reduce methamphetamine use and HIV 
sexual risk behaviors among men who have sex with men: auto-
mated unidirectional delivery outperforms bidirectional peer inter-
active delivery. AIDS Behav. 2019;23:47. https:// doi. org/ 10. 1007/ 
S10461- 018- 2225-Z.

 41. Young SD, Cumberland WG, Lee S-J, Jaganath D, Szekeres G, 
Coates T. Social networking technologies as an emerging tool 
for HIV prevention: a cluster randomized trial. Ann Intern Med. 
2013;159:318. https:// doi. org/ 10. 7326/ 0003- 4819- 159-5- 20130 
9030- 00005.

 42. Young SD, Jaganath D. Online social networking for HIV educa-
tion and prevention: a mixed-methods analysis. Sex Transm Dis. 
2013;40:162–7. https:// doi. org/ 10. 1097/ OLQ. 0b013 e3182 78bd12.

 43. Simoni JM, Nelson KM, Franks JC, Yard SS, Lehavot K. Are 
peer interventions for HIV efficacious? System Rev AIDS Behav. 
2011;15:1589–95. https:// doi. org/ 10. 1007/ S10461- 011- 9963-5.

 44. Rotheram-Borus MJ, Murphy DA, Wight RG, Lee MB, Light-
foot M, Swendeman D, et al. Improving the quality of life among 
young people living with HIV. Eval Program Plann. 2001;24:227–
37. https:// doi. org/ 10. 1016/ S0149- 7189(01) 00013-1.

 45. Venables WN, Ripley BD. Modern applied statistics with S. 4th 
ed. New York: Springer; 2002.

 46. Bürkner P-C. brms: an R package for bayesian multilevel models 
using stan. J Stat Softw. 2017;10:123.

 47. Hill SV, Westfall AO, Coyne-Beasley T, Simpson T, Elopre L. 
Identifying missed opportunities for human immunodeficiency 
virus pre-exposure prophylaxis during preventive care and 
reproductive visits in adolescents in the deep south. Sex Transm 
Dis. 2020;47:88–95. https:// doi. org/ 10. 1097/ OLQ. 00000 00000 
001104.

 48. Shah P, Kibel M, Ayuku D, Lobun R, Ayieko J, Keter A, et al. A 
pilot study of “peer navigators” to promote uptake of HIV testing, 
care and treatment among street-connected children and youth in 
Eldoret. Kenya AIDS Behav. 2019;23:908–19. https:// doi. org/ 10. 
1007/ S10461- 018- 2276-1.

 49. Subramanian S, Namusoke-Magongo E, Edwards P, Atujuna M, 
Chimulwa T, Dow D, et al. Integrated health care delivery for ado-
lescents living with and at risk of HIV infection: a review of mod-
els and actions for implementation. AIDS Behav. 2022;16:1–14. 
https:// doi. org/ 10. 1007/ S10461- 022- 03787-2.

 50. McLaren S, Jude B, McLachlan AJ. Sense of belonging to the 
general and gay communities as predictors of depression among 
Australian gay men. Int J Mens Health. 2008;7:90–9. https:// doi. 
org/ 10. 3149/ JMH. 0701. 90.

 51. Muhumuza R, Ssemata AS, Kakande A, Ahmed N, Atujuna M, 
Nomvuyo M, et al. Exploring perceived barriers and facilitators 
of PrEP uptake among young people in Uganda, Zimbabwe, and 
South Africa. Arch Sex Behav. 2021;50:1729–42. https:// doi. org/ 
10. 1007/ S10508- 020- 01880-Y.

 52. Higa DH, Crepaz N, Mullins MM, Adegbite-Johnson A, Gunn 
JKL, Denard C, et al. Strategies to improve HIV care outcomes 
for people with HIV who are out of care. AIDS. 2022;36:853–62. 
https:// doi. org/ 10. 1097/ QAD. 00000 00000 003172.

 53. Tang W, Gunn HJ, Kwok S, Comulada WS, Arnold EM, Swende-
man D, et al. Response patterns to weekly short message service 
health surveys among diverse youth at high risk for acquiring 
HIV. AIDS Behav. 2022;26:2229–41. https:// doi. org/ 10. 1007/ 
s10461- 021- 03569-2.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/S10461-008-9464-3
https://doi.org/10.1007/S10461-008-9464-3
https://doi.org/10.1007/S10461-009-9531-4
https://doi.org/10.1007/S10461-009-9531-4
https://doi.org/10.1136/bmjinnov-2020-000424
https://www.cdc.gov/hiv/research/interventionresearch/rep/index.html
https://www.cdc.gov/hiv/research/interventionresearch/rep/index.html
https://www.cdc.gov/hiv/policies/hip/hip.html
https://www.cdc.gov/hiv/policies/hip/hip.html
https://doi.org/10.1007/s10464-008-9183-y
https://doi.org/10.1007/s10464-008-9183-y
https://doi.org/10.1007/s10461-008-9516-8
https://doi.org/10.1007/s10461-008-9516-8
https://doi.org/10.1097/chi.0b013e318033ff71
https://doi.org/10.1606/1044-3894.3595
https://doi.org/10.1606/1044-3894.3595
https://doi.org/10.1007/S10461-018-2225-Z
https://doi.org/10.1007/S10461-018-2225-Z
https://doi.org/10.7326/0003-4819-159-5-201309030-00005
https://doi.org/10.7326/0003-4819-159-5-201309030-00005
https://doi.org/10.1097/OLQ.0b013e318278bd12
https://doi.org/10.1007/S10461-011-9963-5
https://doi.org/10.1016/S0149-7189(01)00013-1
https://doi.org/10.1097/OLQ.0000000000001104
https://doi.org/10.1097/OLQ.0000000000001104
https://doi.org/10.1007/S10461-018-2276-1
https://doi.org/10.1007/S10461-018-2276-1
https://doi.org/10.1007/S10461-022-03787-2
https://doi.org/10.3149/JMH.0701.90
https://doi.org/10.3149/JMH.0701.90
https://doi.org/10.1007/S10508-020-01880-Y
https://doi.org/10.1007/S10508-020-01880-Y
https://doi.org/10.1097/QAD.0000000000003172
https://doi.org/10.1007/s10461-021-03569-2
https://doi.org/10.1007/s10461-021-03569-2

	Strategies to Facilitate Service Utilization Among Youth at Risk for HIV: A Randomized Controlled Trial (ATN 149)
	Abstract
	Introduction
	Methods
	Intervention Design: Disruptive Innovations in HIV Prevention and Support
	Automated Text-Messaging and Monitoring Intervention (AMMI)
	Peer Support Groups Online
	Strengths-Based Coaching

	Recruitment & Eligibility
	Assessments
	Outcomes
	Covariates
	Data Analyses

	Results
	Intervention Effects

	Discussion
	Acknowledgements 
	References




