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Abstract

Background: Digital strategies and broadened eligibility criteria may optimize the enrollment of youth living with HIV in
mobile health adaptive interventions. Prior research suggests that digital recruitment strategies are more efficient than traditional
methods for overcoming enrollment challenges of youth living with HIV in the United States.

Objective: This study highlights the challenges and strategies that explain screening and enrollment milestones in a national
web-based adherence protocol for youth living with HIV.

Methods: Baseline data from a national web-based HIV adherence protocol for youth living with HIV, collected from July
2018 to February 2021, were analyzed. A centralized recruitment procedure was developed, which used web-based recruitment
via Online Master Screener; paid targeted advertisements on social media platforms (eg, Facebook and Reddit) and geosocial
networking dating apps (eg, Grindr and Jack’d); and site and provider referrals from Subject Recruitment Venues and other AIDS
service organizations, website referrals, and text-in recruitment.

Results: A total of 3 distinct cohorts of youth living with HIV were identified, marked by changes in recruitment strategies.
Overall, 3270 individuals consented to screening, 2721 completed screening, 581 were eligible, and 83 completed enrollment.
We examined sociodemographic and behavioral differences in completing milestones from eligibility to full enrollment (ie,
submitting antiretroviral therapy and viral load data and completing the baseline web-based survey). Those with the most recent
viral load tests >6 months ago were half as likely to enroll (odds ratio 0.45, 95% CI 0.21-0.94). Moreover, eligible participants
with self-reported antiretroviral therapy adherence (SRA) between 50% and 80% were statistically significant (P<.001 to P=.03)
and more likely to enroll than those with SRA >80%.

Conclusions: The findings add to our knowledge on the use of digital technologies for youth living with HIV before and during
the COVID-19 pandemic and provide insight into the impact of expanding eligibility criteria on enrollment. As the COVID-19
pandemic continues and the use of and engagement with social media and dating apps among youth living with HIV changes,
these platforms should continue to be investigated as potential recruitment tools. Using a wide variety of recruitment strategies
such as using social media and dating apps as well as provider referral mechanisms, increasing compensation amounts, and
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including SRA in enrollment criteria should continue to be studied with respect to their ability to successfully recruit and enroll
eligible participants.

International Registered Report Identifier (IRRID): RR2-10.2196/11183

(JMIR Form Res 2023;7:e40077) doi: 10.2196/40077

KEYWORDS

recruitment methods; enrollment challenges; digital technology; adherence protocol; youth living with HIV; COVID-19

Introduction

Background
HIV continues to have a disproportionate impact on adherence,
and youth living with HIV aged 15-24 years have been shown
to be poorly adherent to antiretroviral therapy (ART) [1].
Linkage to care is a critical step for youth who test positive for
HIV in successful HIV care and treatment and is typically
defined as the completion of a first medical clinic visit after
HIV diagnosis [2]. Once youth living with HIV are linked to
care, the next steps are crucial for maintaining adherence to
ART and sustaining viral suppression. More than half of adults
achieve viral suppression; however, only approximately 16%
of youths living with HIV are virally suppressed at 5 years of
diagnosis [3]. To curb the growing HIV epidemic among youth,
it is essential to maintain contact with eligible study participants
and engage in regular HIV care or adhere to HIV treatment
regimens [4]. However, recruiting youth living with HIV in the
treatment cascade is challenging [2,5] because of several factors,
including transportation barriers in rural areas [6,7] and the lack
of access to health services and technology [8]. Although
traditional recruitment methods such as field-based strategies
and venue-based sampling have been adapted for adults living
with HIV [9,10], such strategies may not be efficient or
acceptable methods of recruitment for rural and clinic-based
populations and web-based samples. A nationwide web-based
adherence protocol is needed to recruit youth that represent rural
populations and those who may be hard to reach through
traditional sampling strategies [8].

Researchers have started using social media platforms to recruit
high-risk HIV populations and hard-to-reach populations [11]
and for web-based recruitment of youth for mobile health
interventions of the National Institutes of Health–funded
Adolescent Medicine Trials Network for HIV/AIDS
Interventions (ATN) [12]. The use of web-based recruitment
strategies such as paid recruitment advertisements on social
media platforms and geosocial networking dating apps have
been established. A systematic review that included 110 unique
studies found that Facebook is an effective and cost-efficient
recruitment strategy to target stigmatized populations including
youth living with HIV [13]. Dating apps such as Grindr were
found to be successful advertising campaigns for recruiting
young men who have sex with men (MSM) for mobile health
studies when compared with other recruitment efforts [12]. A
randomized controlled trial that used a clinic-based recruitment
strategy to examine the effectiveness of a technology-enhanced
community health nursing intervention was found to improve
medication adherence and viral suppression among youth living
with HIV [2]. However, the additional effort required by clinic

staff makes web-based recruitment a more effective strategy
for recruiting youth living with HIV based on sexual orientation
and gender [8]. Although these studies have focused on the
recruitment of youth populations with minority identities (ie,
racial and ethnic minority groups or sexual and gender minority
groups), young women at higher risk for HIV (ie, those who
are unaware of their partner’s risk factors or those who have
been exposed to intimate partner violence) are underrepresented
in adaptive ART adherence interventions [14,15].

Recruitment challenges have been reported as a major factor
contributing to the premature termination of clinical trials, as
described in previous studies [16,17]. Recruiting youth living
with HIV is particularly challenging for adaptive interventions
in which the dosage of the intervention is adjusted based on the
participant’s response [6,18], such as interventions adapted
using a Sequential Multiple Assignment Randomized Trial
(SMART) design [18] in HIV treatment protocols [19]. SMART
trial participation requires multiple intervention stages, blood
panels, and substantial effort from the participant. Participant
recruitment and completion of multiple steps, including
submissions of proof of ART prescriptions and viral load (VL),
providing release of information from the primary HIV clinic,
and completing the web-based survey, are critical components
of enrollment in treatment protocols. However, to date, there is
limited research examining approaches and strategies for the
successful recruitment of US adolescents, including young
women, into treatment protocols. The visual analog scale (VAS),
used as a self-reported ART adherence (SRA) measurement,
has been recommended in clinical practice and research design
[20,21]. In light of the current COVID-19 pandemic, which has
introduced pressure from health care infrastructure to provide
sufficient remote services, leveraging advances in technology
(eg, VAS) and digital media may offer novel recruitment
methods.

Successful recruitment and enrollment of eligible study
participants are crucial for conducting human subjects research
[22]. Researchers use various approaches to reach the target
population, and recruitment may be less challenging when the
target population is broad (eg, adults of any race). However,
when inclusion criteria are narrow or when working with
stigmatized groups, recruitment can be more difficult [23].
Conducting HIV outcomes and behavioral research with youth
living with HIV and those with other stigmatized identities is
of high public health priority [24]. These studies have significant
potential to make a positive impact on public health. Improved
adherence to ART can lead to viral suppression, which in turn
can result in better health outcomes for young people and a
decrease in HIV transmission [25,26]. However, to conduct
statistically powered, scientifically rigorous HIV studies with
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youth living with HIV, researchers must be able to recruit and
enroll this often stigmatized population [27]. Considering these
factors, we conducted a methods-focused exploratory study to
elucidate youth living with HIV–friendly and acceptable
recruitment and enrollment strategies within a national
web-based HIV adherence protocol.

Objectives
The primary purpose of this study was to explore strategies that
explain screening and enrollment milestones in a national
web-based adherence protocol for youth living with HIV. The
following questions guide this study:

1. What recruitment strategies influence screening and
enrollment milestones? Do web-based recruitment strategies
(eg, social media platforms and geosocial networking dating
apps) and provider-based referral mechanisms (eg, ATN
providers and Ryan White providers) play a vital role in
completing milestones from eligibility to full enrollment?

2. What compensation strategies influence screening and
enrollment milestones? Does higher compensation or
incentivizing full completion by building bonus structures
play a vital role in completing milestones from eligibility
to full enrollment?

3. Describe the study eligibility criteria for recruiting youth
living with HIV. Does the expansion of eligibility criteria
to include self-reported adherence measure influence
screening and enrollment milestones?

Methods

Overview
ATN 144 SMART is an adaptive antiretroviral adherence
intervention designed to improve self-management and maintain
VL suppression for youth nonadherent to ART while
understanding the context for wide-scale implementation in an
effectiveness-implementation type 1 hybrid trial [19]. To reach
a broader audience beyond the ATN sites, SMART developed
a centralized recruitment process that uses (1) web-based
recruitment via Online Master Screener (OMS); (2) paid
targeted advertisements on social media platforms (eg, Facebook
and Reddit) and geosocial networking dating apps (eg, Grindr
and Jack’d); and (3) site and provider referrals from Scale It Up
Subject Recruitment Venues (SRVs) [28] and other AIDS
service organizations outside of the ATN [29], website referrals,
and text-in recruitment.

Recruitment Strategies
Recruitment was conducted between July 2018 and February
2021. Potential participants were routed to the SMART study
through the OMS, which determined the eligibility for several
studies. If the interested individuals were potentially eligible
for SMART, a screen was displayed to inform them that they
might be eligible for the study, followed by a separate web-based
form to collect contact information. The study shifted to paid
national advertising campaigns on social media sites to boost
their reach and engagement with targeted audiences. Filtering
features were used while setting up the web-based ad campaigns
to target social media users who indicated in their profiles that
they were aged between 15 and 24 years and lived in the United

States. Other interest categories were used to target individuals
based on social media site algorithms, which would identify
young MSM or young men and women who have interacted
with HIV-related pages and status messages on social media
platforms. We also recruited through advertisements on
geosocial networking dating apps. Two methods of
advertisements were used to recruit participants: (1) a pop-up
message shown when a user first logs in, encouraging users to
click through to determine eligibility for the study, and (2) a
message sent by the app directly to the user’s inbox. Interested
participants clicked the advertisement and were routed to the
study screener to determine eligibility and learn more
information on how to enroll in the study.

To diversify recruitment and reach individuals outside of a
web-based setting, the protocol team identified AIDS service
organizations or clinics including Ryan White–funded recipients
and other community-based organizations where potential
participants can learn about the study. We set up a keyword
using Trumpia [30], a popular text messaging marketing service.
Interested individuals texted a keyword (eg, RESEARCH) to a
5-digit number (eg, 99-000) to learn about how to screen for
the study. Once a potential participant sent the keyword to the
5-digit number, they received an automated text message with
a link to a landing page, where they could complete the
preliminary screener specific to this study. We downloaded the
listserve data from the Health Resources and Services
Administration (HRSA) website [29]. By accessing the HRSA
website, the email addresses of Ryan White recipients were
filtered using Ryan White as the Grant Program Name on the
Active Grants Data Downloads page. We also launched a
website on which providers outside of the ATN network can
learn about the SMART study and request recruitment materials
or further information. Outreach emails were sent to 545 Ryan
White–funded recipients, with links to the website and
recruitment materials order form; we received 32 orders for
recruitment materials. Flyers and other recruitment materials
with a text-in number were distributed to SRVs and other clinics
that provide care for youth living with HIV.

Ethics Approval
The study was approved by the institutional review board (IRB)
at Florida State University (approval STUDY00000548) and
performed in accordance with the ethical standards laid down
in the 1964 Declaration of Helsinki and its later amendments
or comparable ethical standards. A signed and dated statement
that the study materials were approved by the IRB was provided
to each participating SRV before site initiation occurred. A
reliance agreement was received from each SRV, confirming
their agreement to conduct the study in accordance with the
IRB approval. Electronic informed consent or assent (for those
aged <18 years) and the Health Insurance Portability and
Accountability Act of 1996 were obtained from each participant
before any study-related procedures were performed. To further
protect the privacy of the study participants, the study team
obtained a certificate of confidentiality from the US Department
of Health and Human Services.
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Participants and Enrollment Procedures
Participants were deemed eligible if they (1) were aged 15-24
years at the time of signing the informed consent or assent form,
(2) were willing to provide proof of VL ≥200 copies/mL or
blood specimens for HIV VL measurement, (3) were prescribed
an ART medication regimen for a minimum of 3 months before
screening for VL, (4) had a VL ≥200 copies/mL within 6 months
before baseline enrollment, (5) were the sole owner of a device
capable of sending and receiving calls and SMS text messages,
and (6) were able to provide consent to the research team to
communicate with the participant’s HIV care provider team.

Multiple challenges in enrollment resulted in 3 identifiable
waves of cohorts. Each cohort was associated with various
changes to the protocol and recruitment strategies to increase
enrollment. Cohort 1 comprised initial enrollment between July
10, 2018, and June 19, 2019. To ensure that our target population
found the protocol desirable, we made multiple revisions to the
recruitment scripts and framed the study description in such a
way that their participation would contribute to the scientific
community. With these changes being implemented, enrollment
continued to be a challenge. We identified that the submission
of VL results appeared to be a barrier to enrollment. To address
this issue, we adapted the study eligibility criteria as a
recruitment strategy, resulting in cohort 2.

Cohort 2 enrollment occurred between June 20, 2019, and
January 20, 2020. First, in June 2019, the protocol team added
SRA of ≤80% in the past 30 days to the original criteria to widen
our net and changed the VL requirement timeline from 6 months
to 12 months before baseline enrollment. However, these
adaptations were not sufficient to increase enrollment. We then
developed a plan to revise the participant compensation structure
as a recruitment strategy to better match participant effort, which
resulted in cohort 3.

Cohort 3 enrollment occurred between January 21, 2020, and
February 24, 2021. Participant compensation was increased
from US $200 (ie, US $40 for completing each assessment) to
as much as US $500 (ie, US $60 for completing each assessment
with US $10 increased compensation over time, US $10 bonus
for completing the web-based survey within 1 week, and US
$10 bonus for submitting the VL data within 2 weeks) because
of the recognition of participant burden related to the multiple
steps involved in enrollment. These steps included providing
proof of ART prescriptions, obtaining VL measurements either
at their home clinic or at Quest laboratories, granting us release
of information from their primary HIV clinic, and filling out
the web-based survey. In addition, to improve retention, the
team agreed to escalate compensation at each 3-month
assessment to support a high retention percentage to meet the
required sample for successful analyses.

Measures
During screening, participants were asked to self-report their
age, ethnicity and race, gender identity, sexual identity, zip code
(which was converted to regions), how they learned about the
study (which was converted to recruitment source), and HIV
outcome values (ie, most recent VL test, most recent VL result,
last detectable VL test, ART prescribed, and first prescribed
ART). The VAS was used to assess the percentage of HIV
medications taken in the past 30 days on a scale from 0% to
100% [21,31]. This single-item scale was used to assess the
revised enrollment criteria, that is, SRA of ≤80%.

Statistical Analyses
Using SPSS (version 28; IBM Corp) and Mplus (version 8;
Muthén and Muthén; a statistical modeling program), analyses
were conducted to explore (1) if web-based strategies (eg, social
media and geosocial networking data apps) and provider-based
referral mechanisms (eg, ATN providers, Ryan White providers,
and Northwestern University) had different recruitment
outcomes, (2) if the expansion of eligibility criteria influenced
recruitment, and (3) if adjusted compensation strategies (ie,
increased compensation) influenced enrollment. Data were
partitioned into cohorts to enable the analyses of recruitment
and enrollment outcomes.

In addition, the analyses addressed questions of bias in sample
composition introduced at each enrollment milestone.
Descriptive statistics provided a quantitative foundation to
compare the data for each recruitment source, sociodemographic
identity, and HIV-related characteristic. Chi-square analyses
compared group frequencies at each step of enrollment: (1) the
submission of contact information when found to be eligible
for screening, (2) submission of VL and proof of ART
prescription, and (3) completion of the baseline survey. A
multivariable logistic regression model was used to estimate
the relative influence of sociodemographic data and HIV-related
characteristics to predict full enrollment among eligible
participants who submitted contact information across all
cohorts.

Results

Overview
The flowchart in Figure 1 displays the progression of the
participants from screening to enrollment. Figure 2 shows the
geographical distribution of the enrolled participants. Table 1
displays the demographic characteristics and HIV outcomes for
those screened for eligibility and the final enrolled sample.
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Figure 1. Sequential Multiple Assignment Randomized Trial screened flowchart. ART: antiretrovial therapy; ARV: antiretroviral; Rx: prescription;
VL: viral load.

Figure 2. Geographic characteristics of the enrolled sample. AK: Alaska; HI: Hawaii; PR: Puerto Rico.
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Table 1. Demographics and clinical characteristics of screened and fully enrolled sample (N=2721).

Fully enrolled (n=83), n (%)Completed screening (N=2721), n (%)Characteristic

Age (years)

2 (2.41)76 (2.79)13-17

13 (15.66)398 (14.63)18-20

68 (81.93)1338 (49.17)21-24

N/Aa909 (33.41)≥25

Race and ethnicity

46 (55.42)1168 (42.93)Black or African American

18 (21.69)595 (21.87)Hispanic

10 (12.05)593 (21.79)White

9 (10.84)365 (13.41)Other

Region

11 (13.25)471 (17.31)Northeast

12 (14.46)416 (15.29)Midwest

44 (53.01)1244 (45.72)South

16 (19.23)580 (21.32)West

N/A6 (0.22)Military, Puerto Rico

N/A4 (0.15)Invalid zip

61 (73.49)1920 (70.56)Metropolitan residence

Sexual identity

63 (75.9)1911 (70.23)Gay

9 (10.84)174 (6.39)Straight

11 (13.25)510 (18.74)Bisexual

N/A126 (4.63)Queer or other sexual identity

Gender identity

65 (78.31)2412 (88.64)Man

11 (13.25)107 (3.93)Woman

7 (8.43)202 (7.42)Nonbinary

Recruitment source

48 (57.83)2320 (85.26)Paid advertisement

20 (24.09)421 (15.47)Social media (Facebook)

28 (33.73)1844 (67.77)Networking apps (Grindr and Jack’d)

N/A55 (2.02)Reddit

35 (42.17)401 (14.74)Unpaid recruitment

4 (4.82)75 (2.76)Text in

1 (1.2)13 (0.48)Northwestern University

12 (14.46)112 (4.17)Online Master Screener or website

18 (21.69)201 (7.39)Other source

Most recent VLb test

24 (28.92)636 (23.37)<1 month ago

33 (39.76)738 (27.12)2-3 months ago

22 (26.51)320 (11.76)4-6 months ago
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Fully enrolled (n=83), n (%)Completed screening (N=2721), n (%)Characteristic

4 (4.82)110 (4.04)7-12 months ago

N/A76 (2.79)>1 year ago

N/A841 (30.91)HIV negative or unknown

Most recent VL result

36 (43.37)1020 (37.49)Undetectable (<200 copies/mL)

21 (25.3)317 (11.65)Detectable (at least 200 copies/mL)

26 (31.33)543 (19.96)Unsure

N/A841 (30.91)HIV negative or unknown

Last detectable VL test

24 (28.92)484 (17.79)<3 months ago

17 (20.48)229 (8.42)4-6 months ago

7 (8.43)194 (7.13)7-12 months ago

17 (20.48)454 (16.69)>1 year ago

4 (4.82)128 (4.70)Never detectable

14 (16.87)391 (14.37)Unsure

N/A841 (30.91)HIV negative or unknown

ARTc Prescription

N/A57 (2.09)Never prescribed

2 (2.41)104 (3.82)Formerly prescribed

81 (97.59)1719 (63.18)Currently prescribed

N/A841 (30.91)HIV negative or unknown

First prescribed ART

N/A179 (6.58)<3 months ago

11 (13.25)184 (6.76)3-6 months ago

14 (16.87)211 (7.75)7-12 months ago

58 (69.88)1249 (45.90)>1 year ago

N/A898 (33.00)Never prescribed ART/HIV negative or unknown

Self-reported adherence

75 (90.36)775 (28.48)SRAd ≤80%

8 (9.64)1048 (38.52)SRA >80%

N/A898 (33.00)Never prescribed ART/HIV negative or unknown

11 (13.25)379 (13.93)Cohort 1: initial enrollment

32 (38.55)329 (12.09)Cohort 2: SRA eligibility

40 (48.19)2013 (73.98)Cohort 3: compensation increase

aN/A: not applicable.
bVL: viral load.
cART: antiretroviral therapy.
dSRA: self-reported antiretroviral therapy adherence.

Screening and Enrollment Comparison of Cohorts
Screener responses collected from July 10, 2018, to June 19,
2019 (345 days) constituted cohort 1. During this period, 379
responses were collected for the original compensation scheme
and eligibility criteria, which accounted for 13.93% (379/2721)

of all the screeners completed in the study (Table 1). During
this period, 12.9% (49/379) of eligible contacts were identified
from those screened, with 32% (16/49) of eligible contacts
submitting VL and proof of ART and 28.6% (14/49) of eligible
contacts completing the baseline survey (Tables 2 and 3). The
recruitment efforts in cohort 1 yielded 11 (22%) enrolled
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participants from 49 of the eligible contacts. Of the 11
participants enrolled, 8 (72%) were recruited from paid
advertisements, with 3 (27%) from social media and 5 (45%)
from networking apps. Unpaid recruitment yielded the 3
remaining enrollees from the 11 participants, with 1 (9%)
enrollee from the OMS connected to our research laboratory
webpage, 1 (9%) enrollee from a provider-supported text-in
option for screening, and 1 (9%) enrollee referred by
multiple-study recruitment surveys.

Cohort 2 spanned 214 days from June 20, 2019, to January 20,
2020, during which the eligibility criteria were adjusted and
329 completed screener responses were collected (Table 2). The
eligibility rate more than doubled when compared with cohort
1, with 43.5% (143/329 of completed screeners) eligible
respondents leaving contact information. Of the 143 eligible
contacts, 44 (30.8%) had submitted VL and proof of ART, 33
(23.1%) completed the baseline survey, and 32 (22.4%) were
enrolled. Of the 32 participants enrolled, 17 (53%) came from
paid advertisements, with 9 (28%) enrollees from social media
and 8 (25%) from networking apps. Of the 32 enrollees, an
additional 15 (46%) enrollees came from unpaid recruitment
efforts, with 8 (25%) from pooled recruitment surveys, 3 (9%)
from a provider-supported text-in option, 3 (9%) from the OMS,
and 1 (3%) from SMART Northwestern University study
referral. As expected, the adjustment in eligibility criteria
increased the proportion of eligible contacts from 12.9%
(49/379) to 43.5% (143/329), whereas the number of enrolled
tripled from 11 to 32. The proportion of enrolled participants
remained constant, with 22.4% (32/143) of eligible contacts
enrolled in both cohorts.

Participants screened from January 21, 2020, to February 24,
2021, comprised cohort 3; in these 400 days, compensation
increased, and paid advertisements boosted recruitment efforts,
with 2013 completed screeners yielding 15.7% (317/2013) of
eligible contacts (Table 2). Of the 317 eligible contacts, 58

(18.3%) submitted VL and proof of ART, 51 (16.1%) completed
the baseline survey, and 40 (12.6%) were enrolled. Of the 40
enrollees, paid recruitment yielded 23 (57%) enrollees, with 8
(20%) respondents from social media and 15 (37%) respondents
from networking apps. Of the 40 enrollees, unpaid recruitment
yielded 17 (42%) enrollees, with 8 (20%) enrollees from the
OMS and 9 (22%) enrollees from pooled recruitment surveys.

Web-based (paid) recruitment efforts proved much more
successful in cohort 1 than provider-based (unpaid) efforts, with
72% (8/11) of participants enrolled via web-based recruitment
efforts versus 27% (3/11) from providers. This difference
decreased in cohorts 2 and 3, with 53% (17/32) enrolled from
web-based efforts and 46% (15/32) from provider referral efforts
in cohort 2 and 57% (23/40) enrolled from web-based efforts
and 42% (17/40) from provider referral efforts in cohort 3
(Tables 4 and 5).

Although the number of potential participants radically increased
from 379 in cohort 1 and 329 in cohort 2 to 2013 in cohort 3,
the proportion of eligible contacts was 15.74% (317/2013) of
those screened in cohort 3, a decrease from 43.5% (143/329)
in cohort 2 to a level similar to that observed in cohort 1 (49/379,
12.9%). Cohort 3, defined by enhanced compensation structures,
proved less successful in encouraging eligible contacts to submit
VL and proof of ART. The proportions of those who submitted
VL and proof of ART were the lowest of the 3 cohorts,
decreasing from 32% (16/49) in cohort 1 and 30.8% (44/143)
in cohort 2 to 18.3% (58/317) in cohort 3. In addition, increased
compensation appeared not to encourage the completion of the
baseline survey. The completion of the baseline survey
decreased from 28% (14/49) in cohort 1 and 23.1% (33/143) in
cohort 2 to 16.1% (51/317) in cohort 3. Although the proportion
of enrolled participants dropped to 12.6% (40/317) in cohort
3—approximately half that of the 22% (11/49) in cohort 1 and
22.4% (32/143) in cohort 2—the 400 days of this period yielded
40 enrolled participants, the greatest yield among all cohorts.

Table 2. Recruitment by cohort (N=2721).

Cohort 3 (compensation change; Jan-
uary 21, 2020, to February 24, 2021)

Cohort 2 (eligibility change; June
20, 2019, to January 20, 2020)

Cohort 1 (initial enrollment;
July 10, 2018, to June 19, 2019)

Characteristic

Nn (%)Nn (%)Nn (%)

20132013 (100)329329 (100)379379 (100)Screened

2013317 (15.7)329143 (43.5)37949 (12.9)Eligible contacts (% of screened)

31758 (18.3)14344 (30.8)4916 (32.7)Submitted proof of ARTa and VLb (%
of eligible)

31751 (16.1)14333 (23.1)4914 (28.6)Completed survey (% of eligible)

31740 (12.6)14332 (22.4)4911 (22.4)Enrolled (% of eligible)

400400 (100)214214 (100)345345 (100)Number of days

aART: antiretroviral therapy.
bVL: viral load.
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Table 3. Enrollment by cohort (n=83).

P valueChi-square (df)Cohort 3 Enrolled
(n=40), n (%)

Cohort 2 Enrolled
(n=32), n (%)

Cohort 1 Enrolled
(n=11), n (%)

.334.6 (4)Age (years)

1 (3)0 (0)1 (9)13-17

8 (20)3 (9)2 (18)18-20

31 (78)29 (91)8 (73)21-24

.0512.6 (6)Race and ethnicity

28 (70)11 (34)7 (64)Black or African American

7 (18)8 (25)3 (27)Hispanic

2 (5)7 (22)1 (9)White

3 (8)6 (19)0 (0)Other

.297.4 (6)Region

6 (15)2 (6)3 (27)Northeast

4 (10)5 (16)3 (27)Midwest

20 (50)20 (63)4 (36)South

10 (25)5 (16)1 (9)West

.970.1 (2)29 (73)24 (75)8 (73)Metropolitan residence

.821.5 (4)Sexual identity

32 (80)23 (72)8 (73)Gay

3 (8)5 (16)1 (9)Straight

5 (13)4 (13)2 (18)Bisexual

.414.0 (4)Gender identity

33 (83)23 (72)9 (82)Man

5 (13)4 (13)2 (18)Woman

2 (5)5 (16)0 (0)Nonbinary

.521.3 (2)Recruitment source

23 (58)17 (53)8 (73)Paid advertisement

8 (20)9 (28)3 (27)Social media (Facebook)

15 (38)8 (25)5 (46)Networking apps (Grindr and Jack’d)

17 (43)15 (47)3 (27)Unpaid recruitment

0 (0)3 (9)1 (9)Text in

0 (0)1 (3)0 (0)Northwestern University

8 (20)3 (9)1 (9)Online Master Screener or website

9 (23)8 (25)1 (9)Other source
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Table 4. Recruitment by recruitment source (N=2721).

Unpaid recruitment, n (%)Paid recruitment, n (%)Characteristic

Nn (%)Networking apps (Grindr and Jack’d)Social media (Facebook)

Nn (%)Nn (%)

401401 (100)18441844 (100)476476 (100)Screened

401150 (37.4)1844246 (13.34)476113 (23.7)Eligible contacts (% of screened)

15052 (34.7)24649 (19.9)11327 (23.9)Received ARTa and VLb (% of eligible contacts)

5236 (69.2)4933 (67.3)2720 (74.1)Completed survey (% of received ART and VL)

15035 (23.3)24628 (11.4)11320 (17.7)Enrolled (% of eligible contacts)

aART: antiretroviral therapy.
bVL: viral load.

Table 5. Enrollment by recruitment source (n=83).

P valueChi-square (df)Enrolled by Unpaid
Recruitment (n=35),
n (%)

Enrolled by Network-
ing Apps (Grindr and
Jack’d; n=28), n (%)

Enrolled by Social
Media (Facebook;
n=20), n (%)

.235.6 (4)Age (years)

2 (6)0 (0)0 (0)13-17

8 (23)3 (11)2 (10)18-20

25 (71)25 (89)18 (90)21-24

.783.3 (6)Race and ethnicity

19 (54)16 (57)11 (55)Black or African American

8 (23)5 (18)5 (25)Hispanic

5 (14)2 (7)3 (15)White

3 (89)5 (18)1 (5)Other

.396.3 (6)Region

3 (9)6 (21)2 (10)Northeast

6 (17)5 (18)1 (5)Midwest

17 (49)14 (50)13 (65)South

9 (26)3 (11)4 (20)West

.055.9 (2)24 (69)25 (89)12 (60)Metropolitan residence

.255.4 (4)Sexual identity

23 (66)25 (89)15 (75)Gay

5 (14)1 (4)3 (15)Straight

7 (20)2 (7)2 (10)Bisexual

.433.8 (4)Gender identity

26 (74)24 (86)15 (75)Man

6 (17)1 (4)4 (20)Woman

3 (9)3 (11)1 (5)Nonbinary

.622.6 (4)Cohort

3 (9)5 (18)3 (15)Cohort 1: initial enrollment

15 (43)8 (29)9 (45)Cohort 2: SRAa eligibility

17 (49)15 (54)8 (40)Cohort 3: compensation increase

aSRA: self-reported antiretroviral therapy adherence.
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These data fail to account for rescreening efforts, whereby
previously obtained contacts were screened again to assess
eligibility after protocol changes. Duplicate screener responses
were omitted by comparison of demographic data and IP
addresses, with the latest eligible response kept where
applicable. Passive recruitment in the form of links posted to
various sites and distributed via hand cards helped to obtain
eligible participants; dedicated advertisements and pooled
recruitment surveys linked to paid advertisements on social
media or networking apps also contributed substantially to the
screened sample. Owing to the diversity of passive recruitment
sources and paid recruitment efforts, the calculation of
advertisement cost per enrollee is not possible.

Enrollment Models
Table 6 and Multimedia Appendix 1 show the odds of
enrollment of participants in the study (n=83) among eligible

contacts (n=581). Those with most recent VL tests >6 months
ago were half as likely to enroll (odds ratio [OR] 0.45, 95% CI
0.21-0.94). As expected, those with SRA between 50% and
80% were statistically significant and more likely to enroll than
those with SRA >80% (50%: OR 2.72, 95% CI 1.41-5.26;
P<.001; 60%: OR 2.44, 95% CI 1.24-4.81; P=.01; 70%: OR
2.83, 95% CI 1.43-5.60; P<.001; and 80%: OR 2.10, 95% CI
1.09-4.04; P=.03).

The odds of enrollment were not statistically significant with
the cohort. Demographic identities—age category, binary racial
or ethnic identity, region, metropolitan residence, gender
identity, and sexual identity—were not associated with higher
odds of enrollment. In addition, recruitment source was not
found to be statistically significant with enrollment.
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Table 6. Odds of full enrollment of participants in the study (n=83) by sociodemographic and behavioral characteristics among eligible participants
(n=581).

P valueORa (95% CI)Characteristics

Age (years; refb: 21-24)

.921.06 (0.35-3.27)15-17

.590.88 (0.56-1.39)18-20

Race and ethnicity (ref: White)

.330.76 (0.44-1.32)Black

.360.76 (0.42-1.37)Hispanic

.410.74 (0.36-1.52)Other

Region (ref: Northeast)

.961.02 (0.53-1.96)Midwest

.611.15 (0.67-1.97)South

.621.17 (0.62-2.20)West

.661.10 (0.72-1.70)Metropolitan residence

Gender identity (ref: man)

.082.08 (0.91-4.76)Woman

.050.40 (0.16-1.00)Nonbinary

Sexual identity (ref: gay)

.711.19 (0.48-2.95)Straight

.900.97 (0.55-1.69)Bisexual

Recruitment (ref: Reddit or other passive recruitment)

.320.77 (0.46-1.28)Social media (paid)

.160.71 (0.44-1.15)Networking apps (paid)

.560.78 (0.34-1.78)Text-in, Sequential Multiple Assignment Randomized Trial Northwestern University referral (unpaid)

.331.36 (0.73-2.55)OMSc or web page (unpaid)

Last VLd test (ref: in the last month)

.780.94 (0.59-1.49)2-3 months ago

.520.84 (0.49-1.43)4-6 months ago

.030.45e (0.21-0.94)>6 months ago

Last VL result (ref: undetectable)

.830.94 (0.51-1.73)At least 200 copies/mL

.780.93 (0.57-1.52)Unsure

Last detectable VL result (ref: in the last 3 months)

.341.35 (0.73-2.49)4-6 months ago

.991.01 (0.43-2.33)7-12 months ago

.871.06 (0.53-2.12)>1 year ago

.771.16 (0.43-3.10)Never

.790.91 (0.44-1.88)Unsure

Date prescribed ARTf (ref: <6 months ago)

.751.11 (0.57-2.16)6-12 months ago

.770.92 (0.54-1.58)>1 year ago

Self-reported adherence (ref: >80%)
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P valueORa (95% CI)Characteristics

.032.10e (1.09-4.04)SRAg 80%

<.0012.83h (1.43-5.60)SRA 70%

.012.44e (1.24-4.81)SRA 60%

<.0012.72h (1.41-5.26)SRA 50%

.171.85 (0.76-4.48)SRA 40%

.701.18 (0.50-2.78)SRA 30%

.361.53 (0.61-3.85)SRA 20%

.161.89 (0.77-4.59)SRA 10%

.271.58 (0.70-3.54)SRA 0%

Cohort (ref: cohort 1: initial enrollment)

.900.96 (0.53-1.73)Cohort 2: SRA eligibility

.180.68 (0.39-1.20)Cohort 3: compensation increase

aOR: odds ratio.
bref: reference.
cOMS: Online Master Screener.
dVL: viral load.
eP<.05.
fART: antiretroviral therapy.
gSRA: self-reported antiretroviral therapy adherence.
hP<.01.

Discussion

Principal Findings
This study explored recruitment and compensation strategies
as well as the expansion of study eligibility criteria to include
SRA-affected screening and enrollment milestones for youth
living with HIV. The key findings include the eligibility rate
and the number of enrolled participants increasing after
expanding eligibility criteria to include SRA, being less
successful than anticipated in using social media and dating app
platforms for recruitment (likely because of the onset of the
COVID-19 pandemic). Additionally, the study recruited the
highest proportion of study enrollees after the OMS in cohort
3 from the website we launched to give providers information
about the study and allow them to request recruitment materials
that was sent to Ryan White Recipients on the HRSA listserve.
These findings add to our knowledge on the use of paid
advertisements on various social media platforms such as
Facebook, Grindr, Jack’d, and Reddit as recruitment tools for
youth living with HIV before and during the COVID-19
pandemic. They extend the literature by providing insight into
the impact of expanding the eligibility criteria to include SRA
during enrollment.

Facebook was the only source of paid advertisements to recruit
participants in cohorts 1 and 2. For cohort 2, the eligibility
criteria were expanded to include SRA of ≤80% in the past 30
days instead of exclusively providing proof of VL ≥200
copies/mL in blood specimens. The eligibility rate more than
doubled, and the number of enrolled participants tripled in this

cohort. Self-reported adherence using VASs has been found to
be strongly associated with viral suppression in adolescent
populations [32]. Although self-reported medication adherence
may overestimate actual adherence and can be vulnerable to
social desirability or recall bias [33,34], studies have found that
participants reporting ≤80% SRA are statistically significant
and less likely to achieve viral suppression [35]. Another
meta-analysis found a robust pattern of association between
SRA and VL and that SRA was statistically significant and was
related to adherence, as assessed by other indirect measures
[36]. As SRA is far easier for the participant to report than
having to physically collect baseline VL data and submit it at
enrollment, it may be a better measure to use when recruiting
a sample of virally unsuppressed youth living with HIV. The
efficiency of paid Facebook advertisements to collect screener
responses that resulted in enrollment increased from 15% in
cohort 1 to 45% in cohort 2 (Table 5), mirroring the general
trends in eligibility increase for this cohort. As eligibility criteria
were the only change in paid advertisement recruitment for this
cohort, it is possible that the relative ease of submitting SRA
information in comparison with having to acquire and submit
VL data may be responsible for the increased eligibility of
participants enrolled from paid screener advertisements.

The only additional source of recruitment for cohort 2 was
referrals from the SMART Northwestern University study.
Although Facebook yielded 9 participants in cohort 2 (45% of
all enrolled in cohort 2), SMART Northwestern University
referrals yielded only 1 enrollee (3% of those enrolled in cohort
2). This is potentially because the SMART Northwestern
University study was a sexual health education study for
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adolescent MSM broadly, not youth living with HIV
specifically. Although there is an overlap between the youth
living with HIV and MSM populations, it may be helpful for
future studies seeking to enroll youth living with HIV to obtain
referrals from other studies that focus on adolescents who are
HIV positive to recruit the target population.

There is little doubt that the initial spread of COVID-19 during
cohort 3 affected recruitment, although the geographical
distribution of this national sample and the varied regional
transmission rates of COVID-19 render the effect unclear and
unquantifiable. Cohort 3 retained an SRA of ≤80% as an
eligibility criterion, but paid advertisements were also posted
on dating apps and social media platforms such as Grindr,
Jack’d, and Reddit in addition to Facebook to recruit
participants, and compensation was increased to reflect
recognition of participant burden. The overall number of
screeners increased after posting these advertisements, although
the proportion of eligible contacts, especially those who
provided suitable contact information from paid advertisements,
was lower. We did not find any statistically significant
correlation between the increased compensation amounts and
the number of participants that enrolled. However, as previously
mentioned, the COVID-19 pandemic also began 2 months into
the enrollment of cohort 3, so it is unclear as to how that also
affected enrollment.

Grindr has generally been found to be particularly effective in
reaching a large number of potential MSM participants in a
short period [30]. However, enrollment for this cohort was
paused for 2 months because of the start of the COVID-19
pandemic. Despite the restoration of recruitment through dating
apps, people were using dating apps less frequently, in a
significantly distinct manner than before, or not using them at
all. McKay et al [37] found that between April 10 and May 10,
2020, 53% of the gay and bisexual men who participated in the
study reported using dating apps or hookup sites or both less
than they did before the start of the pandemic. Sanchez et al
[38] found that many participants from their sample of MSM
surveyed in April 2020 also had decreased use of dating or
hookup apps, but many participants had unchanged use and a
substantial proportion reported increased use to connect with
other men but not to meet them. App users reported using apps
to talk, pass the time, and get to know people but not
immediately hook up, especially during early quarantine.
Individuals may engage in preventative behaviors such as
reducing their number of casual sex partners not only as a way
to reduce their individual risk but also the risk of their social
group and community [39]. As these apps are primarily designed
to facilitate sexual interactions, it is possible that youth living
with HIV who are more concerned about COVID-19 risk used
the apps less to avoid engaging in behaviors that could increase
transmission risk for themselves and their community. Even if
potential contacts were using dating apps regularly, it is possible
that not using the apps to meet up with people changed how
they were engaging with the content on the apps such as study
advertisements, which may explain the discrepancy in
recruitment success compared with that of other studies.

For cohort 3, the highest proportion of enrolled screeners after
the OMS came from the website created for providers and

patients in Ryan White programs to download recruitment
materials. Our approach was unique because we downloaded
the Ryan White programs listserve from the HRSA website,
created and implemented our website in cohort 2, sent out the
link and a form to request recruitment materials to the contacts
on the listserve, and later providers started to download and
distribute the materials directly. The referrals provided the
highest number of enrollees when compared proportionally
across sources, which may be because of providers’ familiarity
with the study eligibility requirements. It is unlikely that
providers would refer to screeners who would be ineligible
owing to criteria such as age, HIV status, VL, or SRA, as
opposed to paid social media advertisements that cannot target
potential participants with such specificity. It is also possible
that participants referred by providers were more likely to enroll
because they were already engaged in health care and that
participants reached by web-based advertisements may not have
been closely affiliated with care providers. Klassen et al [40]
suggested that regular contact with health care facilities and
face-to-face interactions with trusted sources such as health care
providers may be critical in successfully recruiting participants
who are HIV positive. Another study found success in partnering
with Ryan White Case Managers to collect data from people
with HIV, especially those who are hard to reach,
disenfranchised, or underrepresented [41]. Leveraging the
relationship between health care providers and youth living with
HIV may yield a more specific, targeted, and efficient avenue
to recruit a diverse pool of eligible participants, especially using
the HRSA Ryan White HIV/AIDS Program’s comprehensive
system of care and treatment [29].

In all cohorts, respondents from Facebook were somewhat less
likely to be found eligible and submit contact information,
although this was not statistically significant. Although
Facebook has historically been a site that has significantly
improved the engagement, screening, and enrollment of young
sexual and gender minority adolescents [42,43], which overlaps
with the population of youth living with HIV, we did not find
paid screeners on Facebook to statistically significant increase
participant enrollment. Although social media has also been
successfully used to recruit participants either through
advertisements [11] or direct recruitment [44], it is possible that
the COVID-19 pandemic altered the way in which youth living
with HIV used social media platforms, rendering them less
effective for recruiting and enrolling eligible participants, despite
the increased number of screeners.

After the eligibility criteria were expanded to include SRA, the
eligibility and enrollment rates increased. As the pandemic
evolves, using an SRA of ≤80% as an eligibility criterion instead
of requiring proof of VL ≥200 copies/mL at baseline can be a
useful tool, as it would be unethical to ask participants to leave
their homes to obtain VL results for the study and risk potential
exposure if the COVID-19 case rates and local transmission
levels are high. Broadening eligibility criteria may be useful in
recruiting those adolescents who are not adherent to assessment
procedures or treatment dosing schedules before the
randomization and initiation of the actual treatment [6] and,
thus, making clinical trials more representative of maximizing
the generalizability of results.
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Strengths and Limitations
There were several limitations to our data collection and
analysis. First, the COVID-19 pandemic’s concurrence with
cohort 3’s study enrollment complicates drawing conclusions
about the effectiveness of dating apps or increased compensation
as strategies to recruit youth living with HIV. COVID-19 likely
changed how youth living with HIV relate to web-based spaces
in ways that we were unable to measure or account for. Future
research is needed to examine the effectiveness of dating apps
as a recruitment tool for youth living with HIV during the
COVID-19 pandemic as well as the effectiveness of
compensation as an intervention for recruitment and enrollment.
An additional limitation of using dating apps such as Grindr
and Jack’d is that participants must be aged ≥18 years to use
them. Testing the addition of bonuses for certain activities or
examining the compensation elements most strongly associated
with enrollment and retention can provide more clarity about
the most effective degrees and types of compensation. In
addition, we were unable to calculate the cost per enrollee
because the paid advertisements contained links to surveys that
screened for multiple studies, not just SMART, and included
graphics that may or may not have been directly targeting youth
living with HIV, which would affect the response rate. Finally,

each platform that hosted advertisements had a different
mechanism for advertisement display and pay rate for the type
of advertisements; therefore, we do not have data on which
types of advertisements received the most clicks, were most
efficient at enrolling participants, or were most cost-efficient.
A more comprehensive examination of the advertisement types
and platforms that host them can provide more insight into
which ones are the most cost-efficient for enrollment.

Conclusions
Overall, despite the limitations of the study and the absence of
statistically significant findings, this study provided insight into
how recruitment strategies such as social media advertisements
and provider referrals as well as expanding eligibility criteria
affected screening and enrollment numbers. As the COVID-19
pandemic evolves and the use of and engagement with social
media and dating apps among youth living with HIV changes,
these platforms should continue to be investigated as potential
recruitment tools. Using a wide variety of recruitment strategies
including social media and provider referrals through the Ryan
White program, increasing compensation amounts, and including
SRA in enrollment criteria should continue to be studied with
respect to their ability to successfully recruit and enroll eligible
participants.
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