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Abstract
Background Regular HIV and STI testing remain a cornerstone of comprehensive sexual health care. In this study, 
we examine the efficacy of Get Connected, a WebApp that combines test locators with personalized educational 
resources, in motivating young men who have sex with men (YMSM) to undergo regular HIV and STI testing.

Methods Participants were randomly placed in one of two conditions. The first condition included the full version 
of GC (GC-PLUS), which included content tailored to users’ psychosocial characteristics (e.g., age, race/ethnicity, 
relationship status, HIV/STI testing history). The second condition served as our attention-control and only included 
the testing locator (GC-TLO) for HIV/STI testing services. Participants were recruited from three cities (Houston, 
Philadelphia, and Atlanta) characterized by high HIV incidence. Assessments were collected at 1, 3-, 6-, 9- and 
12-month follow-ups.

Results Both versions of GC were acceptable and efficacious in increasing routine HIV and STI testing over a 
12-month period. 40% of the sample reported testing at least twice, with no main effects observed across the two 
intervention arms (OR = 1.11; 95% CI: 0.69, 1.80), p =.66). Greater intervention effects were observed among YMSM 
who engaged more frequently with the intervention, with regional differences observed.

Conclusions Our findings underscore the need to cater to the diverse needs of YMSM through multilevel 
approaches. Broadly, mHealth HIV/STI testing interventions, such as Get Connected, would benefit from matching 
technologies to the local context to have the greatest impact.

Trial Registration This study is registered on ClinicalTrials.gov (NCT03132415).
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Young men who have sex with men (YMSM) account for 
a significant proportion of new HIV and other sexually 
transmitted infections (STI) cases in the United States [1, 
2]. HIV/STI testing services have the potential to reduce 
HIV and STI incidence by acting as a gateway to preven-
tion (e.g., PrEP) or care (e.g., linkage to care) services [3]. 
Centers for Disease and Control (CDC) guidelines encour-
age individuals to test annually for HIV and other STIs, 
with populations at higher risk for HIV or STI acquisition 
(e.g., YMSM) being encouraged to test more frequently 
as needed [4]. Given their increased vulnerability to HIV/
STI infections, YMSM are a group that may benefit from 
routine HIV/STI testing (i.e., at least two tests– 3 months 
apart - per year) [4].

Nationally representative data derived from 2006 thru 
2019 of the National Survey of Family Growth found that 
42% of YMSM (ages 15–24) reported ever testing for HIV 
and STIs [5, 6]. In non-representative samples of YMSM, 
researchers have found that between 25 and 60% of ado-
lescent MSM (ages 13–18) have tested for HIV or STI in 
the past 12 months [7–10]. In studies with young adult 
MSM (ages 18–24), prevalence of testing in the prior 
year is around 40% for STIs [6] and 80% HIV [11]. How-
ever, less is known about the proportion of YMSM who 
engage in routine HIV or STI testing behaviors [12]. Rou-
tine HIV and/or STI testing estimates are less common 
in the literature, with estimates ranging from 20 to 37% 
in samples with YMSM [13–15]. Routine HIV and STI 
testing behaviors, however, requires that YMSM over-
come a series of multilevel barriers [3, 16–24] across the 
individual (e.g., risk awareness, self-efficacy to get tested), 
systems (e.g., costs, medical mistrust, lack of cultur-
ally competent care), and structural (e.g., homelessness, 
stigma) levels. Therefore, developing strategies to pro-
mote HIV/STI status awareness among YMSM requires 
the creation of interventions that are responsive to the 
psychosocial needs of YMSM.

Online delivered HIV prevention interventions are 
ideal to reach and engage YMSM [25–29], and may be 
designed to circumvent some of the aforementioned 
challenges to routine HIV and STI testing [28–30]. 
Online interventions can deliver responsive and interac-
tive content specific to each user’s characteristics (i.e., tai-
lored content) and reach users across geographic regions 
[31]. Online content can also be refreshed to be contextu-
ally responsive over time, particularly as YMSM become 
sexually active, meet new partners and/or engage in dif-
ferent risk behaviors. While online interventions might 
offer tailoring at the individual level, recent interven-
tions have also sought to extend tailoring to incorporate 
systems-level tailoring. In the Get Connected interven-
tion [32], Bauermeister et al. incorporated youth-driven 
mystery shopper data [33] into the online intervention in 
order to match users with the most appropriate HIV/STI 

testing sites in their region through a tailored test locator 
feature. Preliminary efficacy results of the pilot random-
ized trial found that the fully tailored version of the inter-
vention (i.e., GC-PLUS; systems-level tailoring through 
its test locator alongside individually tailored content to 
enhance HIV testing self-efficacy, resolve ambivalence 
about HIV prevention behaviors, and motivate testing) 
were more likely to report greater self-efficacy to ask 
partners to get tested for HIV/STIs (Cohen’s d scores 
ranged between 0.33 and 0.64), fewer sexual partners 
(Cohen’s d = 0.21), and increased HIV/STI testing behav-
iors (Cohen’s d = 0.34) at the 30-day follow-up when com-
pared against a Get Connected attention-control version 
that only offered the systems-tailored test locator tool 
(i.e., GC-TLO). While both intervention conditions were 
deemed to be acceptable by YMSM in the pilot trial, it 
remains unclear whether the Get Connected intervention 
would be acceptable and efficacious across other regions 
in the United States. Moreover, given its design as a brief 
WebApp (i.e., a website that is optimized for smart-
phones and is like a mobile app in its appearance and 
functionality) intervention, it remains unclear whether 
the Get Connected intervention would encourage rou-
tine HIV/STI testing behaviors over a longer follow-up 
period. In the absence of these data, it is unclear whether 
the Get Connected intervention would be effective once 
scaled across other regions in the United States.

As part of the National Institutes of Health’s Adolescent 
Medicine Trials Network for HIV Interventions (ATN), 
we examined the acceptability and the efficacy of the Get 
Connected intervention [34] in promoting routine HIV/
STI testing behaviors over a 12-month period among 
YMSM living in three metropolitan areas designated as 
Ending the HIV Epidemic [35] jurisdictions (Philadelphia, 
Atlanta, and Houston). Our study had three objectives. 
First, we examined the acceptability of both versions of 
the Get Connected intervention (i.e., GC-PLUS vs. GC-
TLO). Consistent with the prior Get Connected pilot 
data with YMSM in Detroit [32, 36], we hypothesized 
that both intervention conditions would be acceptable 
among YMSM enrolled in the trial. Second, we exam-
ined the efficacy of the Get Connected intervention in 
promoting routine HIV and STI testing behaviors among 
YMSM living across the three regions. We hypothesized 
that the full version of Get Connected (GC-PLUS) would 
result in greater efficacy than the limited Get Connected 
version (GC-TLO) in promoting routine HIV and STI 
testing behaviors. Third, we examined whether there 
were differences in the intervention’s efficacy across 
regions given that the Get Connected intervention relies 
on local data to derive its systems-level tailoring. We 
hypothesized that there would be no differences between 
regions. Finally, we examined whether users’ interven-
tion engagement moderated the relationship between 



Page 3 of 12Bauermeister et al. BMC Public Health         (2024) 24:1072 

the intervention versions and routine testing outcomes 
[37–39]. Consistent with prior research, we hypothesized 
that greater engagement would result in greater observed 
intervention effects.

Methods
Study recruitment
The Get Connected Trial (ATN 139) recruited partici-
pants using a variety of recruitment strategies, including 
advertising in social media platforms and dating apps, 
as well as in-person recruitment events in the commu-
nity. Online advertisements linked to a web-based study 
screener survey. In person recruitment was coordinated 
by the respective study staff in Philadelphia, Atlanta, and 
Houston. In-person recruitment materials (e.g., palm 
cards; posters) displayed a QR code which took inter-
ested individuals to the study screener when scanned. 
The IRB of the University of North Carolina at Chapel 
Hill approved all study procedures detailed in this pro-
tocol (16-3183). We obtained a Certificate of Confiden-
tiality from the National Institute of Child Health and 
Human Development. This study was registered on Clini-
calTrials.gov (NCT03132415) on April 24, 2017. Details 
on the full protocol can be found elsewhere [34, 40].

Eligibility & screener
To be eligible for the study, participants had to report 
being between the ages of 15–24 (inclusive), self-identify 
as a cisgender male (i.e., assigned sex at birth as male and 
self-identifies as male), reside in Philadelphia, Atlanta, or 
Houston, self-report as HIV-negative or unsure of their 
HIV status, read and speak English, and report having 
had consensual anal sex with a male partner in the prior 
6 months.

Study procedures
During the enrollment visit, study staff verified the par-
ticipant’s eligibility and reviewed the informed consent 
with the participant. A waiver of parental consent was 
granted for participants under 18 to avoid selection 
biases operating by only recruiting minors whose parents 
were both aware of and comfortable with their child’s 
sexual orientation. Study staff used a random number 
generator to assign participants to the two intervention 
conditions. Block randomization was generated using a 
random number allocation sequence, stratifying by city 
to ensure balanced allocation within each region. Within 
each region, participants were randomized on a 1:1 basis 
to the GC-Plus or GC-TLO condition and blinded to 
their intervention assignment.

Consented participants completed the baseline survey 
as part of their enrollment visit. Once completed, study 
staff helped participants create an account on the Get 
Connected web app. Participants were also shown how 

to set up and navigate the WebApp on their personal 
devices. Participants had access to the web app for the 
12-month duration of the study. At the conclusion of the 
enrollment visit, participants were reimbursed for their 
travel expenses to the ATN site (e.g., public transit reim-
bursement or parking voucher) and received a $50 Ama-
zon e-gift card.

Data collection occurred between November 1, 2017 
and December 15, 2021. Given timeline and budget con-
siderations, study recruitment was staggered by site, with 
the Philadelphia ATN site launching first, followed by 
Atlanta and Houston. Each site was expected to recruit 
a total of N = 120 YMSM. Of 2,963 individuals who com-
pleted the study screener, a total of 948 (Philadelphia: 
n = 392; Atlanta: n = 396; Houston: n = 160) were eligible. 
Study staff then invited eligible individuals to attend an 
in-person study enrollment visit at their respective ATN 
sites. Of the 948 individuals who were eligible, 285 (30%) 
individuals attended a study enrollment visit at their 
respective site (Philadelphia: n = 119; Atlanta: n = 121; 
Houston: n = 45). The ATN Houston site was unable to 
complete its recruitment given COVID-19 pandemic 
disruptions.

Follow-up visits occurred virtually. Participants were 
emailed follow-up surveys at 1, 3, 6, 9, and 12 months 
after their enrollment visit. ATN site staff called and 
texted participants to remind them to complete their 
follow-up surveys. Participants had 30 days to complete 
the 1-month follow-up survey and 45 days to complete 
the 3-, 6-, 9-, and 12-month follow-up surveys. We used 
an increasing incentive structure throughout the trial. 
Amazon e-gift cards were used: $20 for the 1-month sur-
vey, $25 for the 3-month survey, and $30 for the 6-, 9-, 
12-month surveys.

We present the study’s CONSORT diagram in Fig.  1. 
Overall, the participation rate was 96.5% across the 
12-month period (i.e., 10 participants did not complete 
any follow-up surveys after baseline). 279 participants 
(97.9%) completed the 1-month follow-up survey, 272 
participants (95.4%) completed the 3-month follow-up 
survey, 264 (92.6%) completed the 6-month follow-up 
survey, 255 (89.5%) completed the 9-month follow-up 
survey, and 249 (87.3%) completed the final 12-month 
survey. We found no differences in retention rates by 
study arm or recruitment city.

Intervention description
GC-PLUS. In the intervention group, participants engage 
with a customized web application comprising four dis-
tinct sections labeled as “What,” “Why,” “How,” and 
“Where.” The “What” section, consisting of three pages 
titled “Facts,” “STIs,” and “Tests,” features topics pre-
sented in randomly organized boxes. These boxes open 
to reveal additional information upon user interaction. 
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The Facts page imparts general prevention facts tailored 
to the specific population, such as “You won’t always 
know if someone has an STI.” On the STIs page, clicking 
on a specific STI, like “chlamydia,” provides users with 
detailed information on contraction, symptoms, testing 
options, and relevant treatments. The Tests page presents 
various HIV or STI testing methods, each box containing 
specific details accessible through user interaction.

The second section, focusing on the “Why,” consists of 
two pages: “Values” and “Pros and Cons,” following the 
design and functionality described in the “What” section. 

The Values page encourages participants to assess their 
motivations, values, and strengths related to HIV or STI 
testing. Tailored reasons for testing are based on partici-
pants’ testing history, acknowledging their prior behav-
iors. The Pros and Cons page presents information on the 
perceived benefits and barriers of testing.

The third section addresses the “How” of testing, fea-
turing pages on potential “Barriers” and “Supports.” Bar-
riers encompass issues like financial costs, social norms, 
and prioritization, impacting participants’ testing deci-
sions. The “Supports” page provides information on how 

Fig. 1 CONSORT Diagram
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personal strengths and social support systems can aid in 
the decision-making process. Content on these pages is 
tailored to identify the most recent barriers and supports 
reported by YMSM in their recent survey.

The last section, the “Where” of testing, includes a page 
allowing users to “Customize” their search for nearby 
testing sites. A “Your Sites” page displays testing sites 
based on customization. Participants can customize their 
search based on clinic characteristics, such as walk-in 
availability, weekend hours, and insurance acceptance. 
Participants can email or text selected site information to 
themselves, along with seven questions developed by the 
GC youth and community advisory boards, proven help-
ful during pilot trials when interacting with test counsel-
ors perceived as ineffective.

Participants’ tailored content in each of these sections 
was derived from their baseline and follow-up survey 
data. Psychosocial indicators from these surveys were 
used to customize the content in our tailoring algo-
rithms, including their race/ethnicity, sexual orientation, 
relationship status, HIV/STI testing history and testing 
motivations, recent sexual behavior, sources of support, 
structural barriers, and self-reported values. These data 
personalized both the images and text content. For exam-
ple, a participant who had never tested for HIV received 
messages to promote the uptake of testing, whereas a 
participant with a prior HIV testing history received con-
tent that reinforced their prior testing behaviors.

Tailoring at the site level was informed by a mystery 
shopping method [40]. The intervention ranked providers 
in the “Your Sites” page based on baseline mystery shop-
per data. As participants visited sites to test for HIV/STIs 
over their 12-month study period, they were asked to 
complete the same mystery shopper indicators as part of 
their follow-up surveys. Participants’ scores were used to 
continually update the sites included in the intervention.

GC-TLO. Participants in the TLO version only had 
access to the “Where” test locator features of the GC-
PLUS intervention.

Measures
Intervention Acceptability: YMSM self-reported their 
acceptability of their assigned Get Connected condition 
at both the 3-month and 12-month follow-up surveys 
using the 10-item Systems Usability Scale [41] (SUS). 
The SUS is a validated scale answered on a 4-point scale 
(0 = Strongly Disagree; 4 = Strongly Agree) that ascertains 
two domains: participants’ perception of the information 
quality (5 items) and perceived usefulness of their inter-
vention to improve their health (5 items). We derived a 
total score using the recommended SUS scoring (i.e., 
multiple each item by 2.5 and sum all items to create a 
Total SUS Score ranging from 0 to 100). Consistent with 
federal recommendations (https://www.usability.gov/

how-to-and-tools/methods/system-usability-scale.html), 
we examined whether the two intervention conditions 
had a score of 68 or higher as it would indicate that the 
digital tool was “above average”. We also calculated the 
mean scores for the SUS subscales, where higher scores 
indicated endorsement that the intervention had greater 
information quality or perceived usefulness, respectively.

We created an overall mean satisfaction score [32] 
(α = 0.70) using three items assessed at the 12-month fol-
low-up: “Overall, I am very satisfied with Get Connected”, 
“Using Get Connected is very frustrating” (reverse-
coded), and “I would recommend Get Connected to my 
friends”. Each of these items could be answered using a 
5-point scale (1 = Strongly Disagree; 5 = Strongly Agree). 
We also asked YMSM to report how likely they would be 
to continue using Get Connected if it were publicly avail-
able. Participants could answer this item using a 5-point 
scale (1 = Very Unlikely; 5 = Very Likely).

HIV/STI Testing Behavior. Our primary outcomes 
relate to the successful uptake of HIV/STI testing ser-
vices. Our outcome was aligned with harmonized mea-
sures across ATN trials [42]. At baseline, participants 
were asked if they had ever tested for HIV and STIs, 
respectively. At each follow-up period, participants were 
asked to report if they had tested for HIV or STIs within 
the respective follow-up period window. The routine HIV 
testing outcome was defined as the proportion of YMSM 
who reporting testing for HIV at least twice − 3 months 
apart - during the 12-month follow-up period. We used 
the same operational definition for the routine STI test-
ing outcome. If participants reported testing, they were 
asked to indicate whether a provider had diagnosed HIV 
or other STI.

HIV and STI Risk Perception. We asked participants 
to self-report their perceived risk for HIV (“Overall, how 
concerned are you about becoming HIV-infected?”) and 
STIs (“Overall, how concerned are you about getting a 
STI?”). These items could be answered from 0 = Not at all 
concerned to 10 = Extremely concerned. Risk perception 
was asked at both baseline and the 12-month follow-up 
survey.

Intervention Engagement. We measured intervention 
engagement [37] using the total number of logins from 
the intervention’s paradata. This engagement data was 
used to examine whether intervention dosage influenced 
the overall efficacy of the intervention.

Sociodemographic characteristics. Participants 
self-reported their age, race/ethnicity, sexual orienta-
tion, and relationship status. Participants also reported 
whether they lived alone, had been residential unstable 
in the prior 30 days (i.e., not having a consistent place to 
sleep), and had experienced food insecurity in the prior 
3 months (i.e., having to skip a meal or cut a meal’s size 
because they did couldn’t afford its cost).

https://www.usability.gov/how-to-and-tools/methods/system-usability-scale.html
https://www.usability.gov/how-to-and-tools/methods/system-usability-scale.html
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Analytic plan
The primary outcome for the GC trial is HIV-negative 
and HIV-unknown YMSM’s successful uptake of routine 
HIV testing. The baseline HIV testing rate (in the previ-
ous 3 months) is expected to be 30–40%. A two-sided 
Z-test with pooled variance was used in calculating the 
sample size required for comparing the time-averaged 
difference between two proportions in uptake of routine 
HIV testing between GC-PLUS and GC-TLO from the 
baseline assessment to the 12-month follow-up assess-
ment. Our estimates noted that sample sizes of 120 
participants per intervention group would achieve 80% 
power to detect a difference of 0.10 in the uptake of rou-
tine HIV testing at an alpha level is 0.05.

We summarized the sociodemographic characteristics 
of our sample, overall and by ATN site (see Table 1). We 
used bivariate analyses to confirm that there were no dif-
ferences in randomization. Differences in acceptability 
across the two versions of the Get Connected interven-
tion (i.e., GC-TLO vs. GC-PLUS) were examined at the 
3-month and 12-month follow-up assessments. This 
approach allowed us to see whether there had been any 
changes in YMSM’s perceptions of the intervention after 
having access to their version of the webapp across the 
12-months.

To examine the efficacy of the Get Connected interven-
tion in promoting routine HIV and STI testing behaviors, 
we compared the proportion of YMSM who reported 
testing at least twice over the 12-month period by study 
arm. Given that the intervention relies on local data 

to derive its systems-level tailoring, we also examined 
whether the intervention’s efficacy was similar across the 
three ATN sites.

Finally, recognizing the role that user engagement may 
play in the evaluation of online HIV prevention trials, 
we examined whether engagement (i.e., total number 
of logins into the intervention) moderated the associa-
tion between intervention assignment and routine HIV 
and STI testing behaviors, respectively. In exploratory 
analyses, we examined whether the association between 
YMSM’s engagement and their routine HIV and STI test-
ing behaviors, respectively, varied by region and inter-
vention arm.

Results
A total of 285 YMSM between the ages of 15 and 24 
who self-report as being HIV-negative or who are HIV 
serostatus unknown participated in the study. Consis-
tent with our sampling design, over half of the sample 
was represented by racial/ethnic minority YMSM; how-
ever, ATN sites differed in their proportion of racial/
ethnic sub-groups between their regions (see Table  1). 
Participants’ mean age was 21.14 years (SD = 2.09). Most 
participants identified as gay (n = 211; 74.0%), followed 
by bisexual (n = 59; 20.7%), or another sexual orientation 
(n = 15; 5.3%). A minority of participants reported liv-
ing alone (13.7%), and 16.5% reported experiencing food 
insecurity. We observed no differences by intervention 
arm assignment or ATN site across these sociodemo-
graphic indicators.

Table 1 Sociodemographic characteristics of participants at baseline (N = 285), overall and by ATN site
Overall 
M(SD)/N(%)

PHL (n = 119) 
M(SD)/N(%)

ATL (n = 121) 
M(SD)/N(%)

HOU (n = 45) 
M(SD)/N(%)

Test Statistic p-
val-
ue

Age 21.14 (2.09) 21.36 (1.95) 21.02 (2.12) 20.84 (2.33) 1.31 2.72
Race/Ethnicity 65.96 0.001
 Non-Hispanic White
 Non-Hispanic Black
 Non-Hispanic Asian
 Latinx
 Multiracial
 Other

130 (45.6%)
52 (18.2%)
32 (11.2%)
57 (20.0%)
12 (4.2%)
2 (0.7%)

66 (50.8%)
18 (34.6%)
17 (14.3%)
10 (8.4%)
6 (5.0%)
2 (1.7%)

56 (46.3%)
29 (24.0%)
10 (8.3%)
20 (16.5%)
6 (5.0%)
0 (0%)

8 (55.5%)
5 (11.1%)
5 (11.1%)
27 (47.4%)
0 (0%)
0 (0%)

Sexual Orientation 0.40 0.98
 Gay
 Bisexual
 Other

211 (74.0%)
59 (20.7%)
15 (5.3%)

90 (75.6%)
23 (19.3%)
15 (5.3%)

88 (72.7%)
26 (21.5%)
7 (5.8%)

33 (75.6%)
10 (22.2%)
2 (4.4%)

Single 138 (48.4%) 57 (47.9%) 57 (47.1%) 24 (53.3%) 0.53 0.77
Lives Alone 39 (13.7%) 17 (14.4%) 7 (15.6%) 15 (12.5%) 0.32 0.85
Food Insecurity 47 (16.7%) 22 (19.0%) 20 (16.5%) 5 (11.1%) 1.44 0.49
Residential Instability 15 (5.3%) 9 (7.6%) 5 (4.1%) 1 (2.2%) 2.41 0.30
Not tested for HIV (lifetime) 67 (23.5%) 25 (21.0%) 26 (21.5%) 16 (35.6%) 4.32 0.12
Not tested for STI (lifetime) 94 (33.0%) 34 (28.6%) 45 (37.2%) 15 (33.3%) 2.02 0.36
HIV Risk Perception 5.18 (3.06) 5.40 (2.68) 5.37 (3.16) 5.34 (3.12) 0.14 0.87
STI Risk Perception 5.33 (3.07) 5.51 (2.61) 5.21 (3.33) 5.29 (2.98) 0.17 0.84
Notes. PHL = Philadelphia; ATL = Atlanta; HOU = Houston
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Nearly a quarter of the sample (n = 67; 23.5%) had never 
tested for HIV at baseline. Among those who had ever 
tested, participants reported a median of three HIV tests, 
with nearly half having tested for HIV in the 3 months 
prior to baseline (n = 96; 44.0%). We observed no baseline 
differences on HIV testing history by intervention arm 
assignments (X2

(1) = 0.44, p =.51), or ATN site (X2
(2) = 4.32, 

p =.15). We observed no baseline differences across inter-
vention arm assignments in participants’ perceived HIV 
(GC-PLUS: M = 5.01; SD = 2.95); GC-TLO: (M = 5.33; 
SD = 3.17); t(203) = 0.75; p =.45) or STI (GC-PLUS: 
M = 5.21; SD = 3.08); GC-TLO: (M = 5.45; SD = 3.08); 
t(256) = 0.62; p =.54) risk.

A third of participants (n = 94; 33%) had never tested 
for STIs before enrolling in the study. Of those who had 
ever tested for STIs in the past (n = 191), a third (n = 63; 
33.0%) reported being diagnosed by a healthcare provider 
with an STI in the past. We observed no baseline differ-
ences in the percentage of participants reporting an STI 
by intervention arm assignment (X2

(1) = 0.04, p =.83) or 
ATN site (X2

(2) = 2.02, p =.36).

Intervention acceptability
At the 3-month follow-up, both intervention versions had 
a SUS score above 68: GC-PLUS (M = 70.70; SD = 11.99) 
and GC-TLO (M = 72.14; SD = 12.83; t(258) = 0.93; p =.35). 
When we looked at subscales within SUS, we found that 
GC-PLUS (M = 3.31; SD = 0.53) was rated as having better 
information quality than GC-TLO (M = 3.19; SD = 0.66); 
t(265)=-1.68; p =.05; Cohen’s d = 0.21). YMSM on the GC-
PLUS arm (M = 3.03; SD = 0.66) reported higher perceived 
usefulness of the intervention than peers assigned to the 
GC-TLO arm (M = 2.85; SD = 0.78); t(266)=-2.08; p =.02; 
Cohen’s d = 0.25).

Both intervention versions still retained compara-
ble SUS scores at the 12-month follow-up (GC-PLUS: 
M = 72.50; SD = 13.43); GC-TLO: (M = 73.35; SD = 15.40); 
t(230) = 0.45; p =.66). GC-PLUS (M = 3.36; SD = 0.50) was 
perceived as having better information quality than GC-
TLO (M = 3.17; SD = 0.66); t(236)=-2.39; p =.018; Cohen’s 
d = 0.31). At the 12-month follow-up, however, YMSM on 
the GC-PLUS arm (M = 2.98; SD = 0.75) reported compa-
rable usefulness to peers in the GC-TLO arm (M = 2.85; 
SD = 0.80); t(235)=-1.29; p =.20). We observed no differ-
ences across SUS scores by ATN sites.

There were no differences at the 12-month follow-up 
in YMSM’s perceived satisfaction between the two arms 
(GC-PLUS (M = 3.99; SD = 0.69) vs. GC-TLO (M = 4.00; 
SD = 0.71); t(235) = 0.11;p =.91), or in their likelihood 
to use their assigned version of Get Connected were 
it publicly available in the future: GC-PLUS (M = 3.66; 
SD = 1.31) vs. GC-TLO (M = 3.64; SD = 1.29); t(235)=-
0.07;p =.95). We observed no differences in satisfaction or 
future use across ATN sites.

Efficacy outcomes
Routine HIV testing behaviors
Two thirds of the sample (n = 176; 64.0%) reported test-
ing at least once over the 12-month period (GC-PLUS: 
n = 83; 60.1%; GC-TLO: n = 93; 67.9%; X2

(1) = 1.79, p =.19). 
40% of the sample reported testing at least twice (see 
Table  2), with no statistically difference observed in the 
proportions across the two intervention arms (GC-PLUS: 
n = 60; 51.7%; GC-TLO: n = 56; 40.9%; OR = 1.11 (95% CI: 
0.69, 1.80), p =.66). Two participants self-reported a new 
HIV diagnosis; both participants had been assigned to 
the GC-TLO version. We observed no differences in HIV 
risk perception by intervention arms at the 12-month 
assessment (GC-PLUS (M = 3.49; SD = 2.60) vs. GC-TLO 
(M = 4.09; SD = 2.77); t(184) = 1.53;p =.13).

We also examined whether the intervention effects on 
routine HIV testing differed by ATN site (see Table  2). 
In Philadelphia, participants using the GC-PLUS version 
were more likely to engage in routine HIV testing behav-
ior than peers using the GC-TLO version (53% vs. 31%; 
OR = 2.48 (95% CI: 1.15, 5.33), p =.02). We found no dif-
ference in routine HIV testing behaviors by intervention 
version in Atlanta (OR = 0.50 (95% CI: 0.24, 1.05), p =.07) 
or Houston (OR = 1.25 (95% CI: 0.37, 4.18), p =.72).

Routine STI testing behaviors
Half of the sample (n = 148; 53.8%) reported testing for 
STIs at least once over the 12-month period (GC-PLUS: 
n = 73; 52.9%; GC-TLO: n = 75; 54.7%; X2

(1) = 0.09, p =.76). 
A third of the sample (n = 89; 32.4%) reported testing at 
least twice for STIs, with comparable proportions across 
the two intervention arms (GC-PLUS: n = 43; 31.2%; GC-
TLO: n = 46; 33.6%; OR = 0.90 (95% CI: 0.54, 1.48), p =.67). 
Among those who tested for STIs over the 12-month 
period, 41 reported a chlamydia diagnosis (GC-PLUS: 
n = 18; 36.0%; GC-TLO: n = 23; 52.3%; X2

(1) = 2.52, p =.11); 
39 were diagnosed with gonorrhea (GC-PLUS: n = 23; 
46.0%; GC-TLO: n = 16; 36.4%; X2

(1) = 0.90, p =.34); 21 
had a syphilis diagnosis (GC-PLUS: n = 10; 20.0%; GC-
TLO: n = 11; 25.0%; X2

(1) = 0.09, p =.76); 13 were diag-
nosed with herpes (GC-PLUS: n = 8; 16.0%; GC-TLO: 
n = 5; 11.4%; X2

(1) = 0.42, p =.52), and 4 received a genital 
warts diagnosis (GC-PLUS: n = 2; 4.0%; GC-TLO: n = 2; 
4.5%; X2

(1) = 0.02, p =.90). One participant in the GC-TLO 
was diagnosed with Hepatitis B. We observed no differ-
ences in STI risk perception by intervention arms at the 
12-month assessment (GC-PLUS (M = 3.90; SD = 2.91) vs. 
GC-TLO (M = 4.08; SD = 2.63); t(207) = 0.45;p =.65).

We observed differences in intervention effects when 
stratified by ATN site (see Table 2). In Atlanta, we found 
that routine STI testing was more frequent among 
YMSM in the GC-TLO condition than among peers in 
the GC-PLUS version (41% vs. 20%; OR = 0.35 (95% CI: 
0.15, 0.81), p =.01). We observed no difference in routine 
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STI testing between the two intervention versions in 
Philadelphia (OR = 2.01 (95% CI: 0.90, 4.46), p =.08) or in 
Houston (OR = 1.07 (95% CI: 0.31, 3.78), p =.92).

Intervention engagement on routine testing
Participants reported an average of 6 logins (range: 
1–41) over the trial period. We observed no differences 
between study arms (GC-PLUS: M = 6.65; SD = 5.29); GC-
TLO: (M = 6.68; SD = 4.07); t(268) = 0.48; p =.97). In mean 
group comparisons by ATN sites (F(2,267) = 3.54; p =.03), 
YMSM enrolled in the ATN Houston site reported more 
logins (M = 8.36; SD = 6.46) than peers in the ATN Phila-
delphia (M = 6.36; SD = 4.77) and ATN Atlanta (M = 6.31; 
SD = 3.70). No statistically significant pairwise differences 
were found in the average number of logins between the 
Atlanta and Philadelphia sites.

Routine HIV Testing
When we examined whether YMSM’s total number 
of logins was associated with routine HIV testing (see 
Table 3), we found that number of logins was positively 
associated with routine HIV testing among YMSM 
assigned the GC-PLUS version (OR = 1.09 (95% CI: 1.01, 
1.18), p =.003); however, we did not find an associa-
tion between number of logins and routine HIV testing 
among YMSM in the GC-TLO version (OR = 0.97 (95% 
CI: 0.89, 1.06), p =.56).

Recognizing that users may use the intervention dif-
ferently based on the region in which they live, we 
examined whether the likelihood of routine HIV test-
ing differed based on participants’ amount engagement 
with the intervention within each region. The number 
of logins among participants in Atlanta was associated 
with greater routine HIV testing in the GC-PLUS ver-
sion (OR = 1.20 (95% CI: 1.02, 1.41), p =.03), but not in the 
GC-TLO version (OR = 0.97 (95% CI: 0.85, 1.11), p =.66). 
We found no evidence to suggest that total number of 
logins moderated the relationships between YMSM’s 
assigned intervention version and routine HIV testing in 
Philadelphia (GC-PLUS: 1.03 (95% CI: 0.93, 1.14), p =.58; 
GC-TLO: 0.97 (95% CI: 0.82, 1.15), p =.72) or in Houston 
(GC-PLUS: OR = 1.10 (95% CI: 0.91, 1.33), p =.31; GC-
TLO: OR = 0.94 (95% CI: 0.78, 1.15), p =.55).

Routine STI testing
Overall, the number of logins was associated with routine 
STI testing among YMSM assigned the GC-PLUS version 
(OR = 1.11 (95% CI: 1.02, 1.21), p =.013); but not in the 
GC-TLO version (OR = 1.02 (95% CI: 0.94, 1.12), p =.63).

When we examined the associations between interven-
tion engagement and routine STI testing by ATN sites, 
we found that the total number of logins moderated the 
relationship between routine STI testing and the inter-
vention version among YMSM in Atlanta. Specifically, we Ta
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found participants in Atlanta who were assigned to the 
GC-PLUS version were more likely to engage in routine 
STI testing if they had logged onto the site more often 
(OR = 1.27 (95% CI: 1.05, 1.54), p =.01); however, we did 
not see an association between number of logins and 
routine STI testing among participants in the GC-TLO 
version (OR = 1.01 (95% CI: 0.88, 1.16), p =.88). The total 
number of logins did not moderate the relationships 
between routine STI testing and intervention version 
among YMSM in Philadelphia (GC-PLUS: 1.07 (95% CI: 
0.96, 1.19), p =.25; GC-TLO: 1.04 (95% CI: 0.87, 1.23), 
p =.67) or in Houston (GC-PLUS: OR = 1.08 (95% CI: 0.93, 
1.24), p =.31; GC-TLO: OR = 0.99 (95% CI: 0.82, 1.20), 
p =.92).

Discussion
This study provides valuable insights into the accept-
ability and efficacy of two versions of the Get Connected 
intervention among YMSM regarding HIV and STI test-
ing behaviors. Our study revealed that a sizable pro-
portion of YMSM had never tested for HIV or STIs at 
baseline, indicating the need for interventions targeting 
this high-risk group. Notably, there were no differences 
in testing history or risk perception among the two inter-
vention arms, ensuring a comparable starting point for 
both groups.

Both versions of Get Connected were deemed accept-
able by YMSM. Importantly, both GC-PLUS and GC-
TLO interventions maintained comparable SUS scores 
over a 12-month period, indicating sustained usability 
and user-friendliness over time. This stability in SUS 
scores for the two intervention arms across time suggests 
the robustness of the overall user experience. Further-
more, YMSM participants reported comparable satisfac-
tion levels regardless of the specific intervention version 
they were assigned. While both versions maintained 
comparable overall acceptability scores, nuanced dif-
ferences emerged. The GC-PLUS version was perceived 
to have better information quality and higher perceived 
usefulness, suggesting that certain aspects of the inter-
vention might be more beneficial for participants. This 
difference is consistent with the design of the GC-PLUS 
version, as only YMSM in this version of the interven-
tion received additional individual-level tailored HIV/
STI prevention content. However, these differences lev-
eled out over time, indicating a stabilization of perceived 
usefulness between the two versions by the 12-month fol-
low-up. Taken together, these findings suggest that both 
intervention versions could be scaled for widespread 
adoption without interfering with its overall acceptability.

Our results indicate that the Get Connected interven-
tion encouraged routine HIV/STI testing behaviors and 
supports earlier pilot work [32]. This may be attributed to 
the tailored nature of our intervention, which addressed Ta

bl
e 

3 
Ro

ut
in

e 
H

IV
 a

nd
 S

TI
 te

st
in

g 
ou

tc
om

es
 a

m
on

g 
YM

SM
 b

as
ed

 o
n 

en
ga

ge
m

en
t w

ith
 in

te
rv

en
tio

n 
co

nd
iti

on
s, 

ov
er

al
l a

nd
 b

y 
AT

N
 si

te
O

ve
ra

ll 
en

ga
ge

m
en

t O
R 

(9
5%

 C
I)

PH
L 

O
R 

(9
5%

 C
I)

AT
L 

O
R 

(9
5%

 C
I)

H
O

U
 O

R 
(9

5%
 C

I)
G

C-
PL

U
S

p-
va

lu
e

G
C-

TL
O

p-
va

lu
e

G
C-

PL
U

S
p-

va
lu

e
G

C-
TL

O
p-

va
lu

e
G

C-
PL

U
S

p-
va

lu
e

G
C-

TL
O

p-
va

lu
e

G
C-

PL
U

S
p-

va
lu

e
G

C-
TL

O
p-

va
lu

e
Ro

ut
in

e 
H

IV
 Te

st
in

g
1.

09
 (1

.0
1,

 
1.

18
)

0.
00

3
0.

97
 (0

.8
9,

 
1.

06
)

0.
56

1.
03

 (0
.9

3,
 

1.
14

)
0.

58
0.

97
 (0

.8
2,

 
1.

15
)

0.
72

1.
20

 (1
.0

2,
 

1.
41

)
0.

03
0.

97
 (0

.8
5,

 
1.

11
)

0.
66

1.
10

 (0
.9

1,
 

1.
33

)
0.

31
0.

94
 (0

.7
8,

 
1.

15
)

0.
55

Ro
ut

in
e 

ST
I T

es
tin

g
1.

11
 (1

.0
2,

 
1.

21
)

0.
01

3
1.

02
 (0

.9
4,

 
1.

12
)

0.
63

1.
07

 (0
.9

6,
 

1.
19

)
0.

25
1.

04
 (0

.8
7,

 
1.

23
)

0.
67

1.
27

 (1
.0

5,
 

1.
54

)
0.

01
1.

01
 (0

.8
8,

 
1.

16
)

0.
88

1.
08

 (0
.9

3,
 

1.
24

)
0.

31
0.

99
 (0

.8
2,

 
1.

20
)

0.
92

N
ot

es
. O

R 
= 

O
dd

s 
Ra

tio
; C

I =
 C

on
fid

en
ce

 In
te

rv
al

; G
C-

PL
U

S:
 F

ul
l I

nt
er

ve
nt

io
n;

 G
C-

TL
O

 =
 Te

st
 L

oc
at

or
 O

nl
y 

Co
nd

iti
on



Page 10 of 12Bauermeister et al. BMC Public Health         (2024) 24:1072 

multilevel barriers and concerns that traditionally hin-
der YMSM individuals from testing routinely [43]. The 
observed increase in testing frequency is promising, as 
it signifies a positive impact on the participants’ aware-
ness and proactive engagement in their sexual health. 
The higher testing rates in both intervention versions, as 
compared to the previously reported estimates, demon-
strate the efficacy of our approach in encouraging routine 
HIV and STI testing among YMSM. We acknowledge, 
however, that the absence of a no-treatment control 
group limits our ability to test the superiority of either 
version of Get Connected in promoting routine HIV and 
STI testing behaviors. Although this approach would 
have been preferable to benchmarking our intervention’s 
outcomes to the published literature, it felt unethical to 
withhold HIV prevention resources to YMSM across the 
three regions given their vulnerability to HIV and STIs.

We also noted an overall positive association between 
participants’ engagement (i.e., number of logins) and 
routine HIV and STI testing over time across both ver-
sions of the intervention. This finding is consistent with 
prior research noting the importance of paradata in 
online interventions and suggests that users’ engagement 
with a digital intervention may result in differential effi-
cacy [37, 39, 44, 45]. In other words, participants may 
yield greater benefits from a digital intervention if they 
engage with it more often. Regional differences can also 
influence individuals’ access to HIV prevention resources 
and other healthcare systems [35]. This highlights the 
importance of considering regional variations in the effi-
cacy of online interventions. Taken together, these find-
ings emphasize the need to deepen our understanding 
of how online delivered interventions may result in dif-
ferential efficacy and effectiveness based on geographical 
differences (e.g., availability and access to HIV and STI 
testing settings). For example, during the mystery shop-
ping component of this trial [40], we observed regional 
differences in the number of youth-friendly HIV/STI 
testing sites in each region (e.g., 38 of 53 agencies (57%) 
in Philadelphia sites offered free, walk-in HIV testing 
using a rapid test, as compared to 19 of 46 agencies (41%) 
in Houston or 17 of 50 agencies (34%) in Atlanta). Simi-
larly, we observed differences in YMSM’s perceptions of 
LGBTQ + visibility between regions: Atlanta sites had 
greater materials indicative of LGBTQ + inclusiveness 
than the Philadelphia or Houston sites, respectively. By 
combining both systems-level tailoring with individual-
level tailored content, our intervention acknowledges the 
heterogeneity within the YMSM community, recogniz-
ing that individual needs may vary across regions. Taken 
together, this tailored approach moves away from region-
agnostic, online interventions towards online tools that 
situate users within their given social environment. In 
other words, online interventions cannot be designed as 

a “one size fits all” when it comes to regional variations, 
as users’ social contexts may facilitate or deter their abil-
ity to engage in the behaviors being proposed through 
the online intervention.

While one of the key strengths of Get Connected is its 
ability to provide individual-level and/or systems-level 
tailored HIV prevention content, the observed effects 
of the intervention may vary due to a combination of 
geographic location and user engagement. For instance, 
when we analyze the overall effects without consider-
ing location or engagement, we find similar rates of HIV 
and STI routine testing across both versions of Get Con-
nected. However, upon further investigation by location, 
we discover a different outcome: YMSM in Atlanta using 
the GC-TLO version are more likely to report routine STI 
testing compared to those using the GC-PLUS version. 
Since user engagement can impact how the intervention 
affects testing outcomes, we then examined if there is a 
relationship between engagement levels and testing fre-
quency in these location-based analyses. In line with our 
overall findings on engagement, we observed that higher 
engagement increases the likelihood of routine STI test-
ing among users of the GC-PLUS intervention. How-
ever, we did not find a clear dose-response relationship 
among users of the GC-TLO version. Additionally, we 
did not find similar dose-response patterns in Philadel-
phia or Houston. In summary, our findings suggest that 
when evaluating the effectiveness of digital interventions, 
it’s crucial to consider both the geographical distribution 
of users and their level of engagement with the interven-
tion. Future research examining the interplay between 
geospatial characteristics and users’ engagement when 
evaluating the effectiveness of online interventions may 
be warranted.

It is important to acknowledge the limitations of our 
study. First, the COVID-19 pandemic hindered our abil-
ity to complete the recruitment of YMSM in the Hous-
ton site. As a result, our ability to make inferences about 
the intervention’s efficacy in Houston is limited by the 
small sample size enrolled prior to the pandemic. Sec-
ond, socioecological confounders might explain the 
observed differences by region. Our stratified analyses by 
ATN region should be interpreted with caution. Future 
research examining to what extent regional character-
istics (e.g., population density; overall size of regions; 
HIV/STI prevention infrastructure and policies; access 
to public transportation) may influence HIV/STI test-
ing is warranted. Moreover, future implementation sci-
ence research may be warranted as the intervention is 
scaled and sustained with larger sample sizes in order 
to examine these regional variations with greater preci-
sion. Third, although we had high response rates across 
the 12-month period, we were unable to confirm par-
ticipants’ testing behaviors or self-reported HIV and STI 
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diagnoses. However, the self-reported prevalence of new 
HIV and STI cases aligns with the known need to reduce 
HIV/STI incidence in this population. Finally, given that 
participants report their testing behaviors at each follow-
up, it is possible that survey questions might have unin-
tentionally reinforced HIV/STI testing behaviors and 
increased participants’ social desirability.

Despite these limitations, our findings underscore the 
value of how tailored interventions can indeed lead to 
improvements in routine HIV and STI testing behav-
iors among YMSM. Our study demonstrates the overall 
acceptability of both intervention versions of Get Con-
nected among YMSM. The findings from this 12-month 
follow-up evaluation highlight the enduring usability, 
perceived information quality, and user satisfaction. 
Moreover, our results underscore the value of both ver-
sions of the Get Connected intervention and provide 
guidance for the development and implementation of 
future multilevel, tailored interventions online. Tailoring 
interventions to regional and individual needs, coupled 
with a focus on enhancing user engagement, could be key 
to maximizing the impact of interventions aimed at pro-
moting HIV and STI testing among YMSM. By acknowl-
edging and addressing these regional differences, online 
HIV prevention interventions can be customized to meet 
the specific needs of diverse communities, ensuring a 
more effective and inclusive approach to HIV prevention.
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