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Abstract

Background: Little is known about users’ intervention engagement and use patterns within
eHealth interventions. We describe these patterns among young men who have sex with men
(YMSM) who participated in a brief eHealth intervention designed to increase HIV testing.

Methods: We merged pilot trial participants’ survey data (N=86) with their paradata (e.g., system
data recorded during interaction with the intervention). We created engagement (time spent on
components) and use (interaction with features) metrics, and explored whether they differed by
participant characteristics.

Results: Engagement (mean=322.67 seconds, SD= 385.40) and use (mean=10.28 clicks on
features) varied between groups. Racial/ethnic minorities clicked on fewer features (mean=8.30)
than their Non-Hispanic White men (mean=12.00). Use was associated with older age (r=.19),
greater educational attainment (r=.25), and a greater number of methods to connect online (r=.38).

Conclusions: Paradata can help researchers understand how users interact with eHealth
interventions, and inform which components to retain or redesign. Efforts to systematically collect,
analyze, and report paradata in eHealth HIV prevention and care interventions are warranted.
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A substantial number of annual HIV infections are attributed to lack of HIV/STI status

awareness (Marks, Crepaz, & Janssen, 2006). In light of the high incidence of HIV among
young men who have sex with men (YMSM) in the United States, the Centers for Disease
Control and Prevention (CDC) recommend that YMSM test for HIV/STI regularly.
Successful engagement in HIV testing services, however, requires that YMSM overcome a
series of barriers. Building on the efficacy of the CDC’s Project Connect Health Systems
Intervention to link heterosexual adolescents to competent comprehensive sexual health care
services (Dittus et al., 2014), we developed Get Connected! as a brief online intervention
that employs individual and systems-level tailoring technology to reduce barriers to linkage
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to competent preventative care (e.g., HIV/STI testing) for YMSM. The deployment of Get
Connected! through a mobile-friendly web application sought to optimize the online
intervention’s accessibility, availability, long-term affordability, and acceptability among
youth (Allison et al., 2012; Chavez, Shearer, & Rosenthal, 2014; Muessig, Nekkanti,
Bauermeister, Bull, & Hightow-Weidman, 2015). Data from the pilot randomized control
trial (N=130 YMSM; ages 15-24) indicated high acceptability and feasibility for Get
Connected!, and preliminary efficacy of the intervention to increase HIV/STI testing
behavior at the 30-day follow-up (Bauermeister et al., 2015).

Increasingly, researchers have emphasized the need to describe how participants use
technology-related devices and features in mHealth studies (see reviews by Alkhaldi et al.,
2016 & Simblett et al., 2018). Paradata (i.e., process data automatically captured in a
database that records actions performed on a website by its users) is one approach that can
be employed to estimate how much time users spent on different sections of an online
intervention and what content they viewed. These data can help researchers characterize
participants’ engagement with and use of an intervention, understand how users’ interactions
within the intervention are associated with changes in proposed theoretical mechanisms, and
refine an intervention’s design and features if a second iteration of is planned (Couper et al.,
2010). Within HIV research, however, little is known about participants’ interactions with
the features embedded within eHealth interventions. As a result, researchers have called for
greater attention to user engagement (i.e., amount of time a user spent on the intervention or
on a specific feature) and use (i.e., the frequency with which users interacted with different
features or types of content) within HIV interventions (Baltierra et al., 2016; Bauermeister et
al., 2017).

The goal of this paper is to describe participants’ engagement and use in Get Connectead!
based on paradata metrics. Our study has two primary objectives. First, we describe our
process for developing paradata measures based on the intervention’s theoretical framework
and design. Second, we explore whether participants’ sociodemographic characteristics are
associated with their overall and feature-specific use and engagement with the intervention.
We discuss how paradata can aid in understanding patterns of participants interaction with
online interventions and inform development of future interventions.

Study Information

Data from this study come from the Get Connected! pilot trial (Bauermeister et al., 2015;
Horvath & Bauermeister, 2017). Get Connected! was an eHealth intervention developed to
increase HIV/STI testing among gay, bisexual, and other young men who have sex with men
(MSM) between 15 and 24 years of age (referred to hereafter as young MSM or YMSM)
(N=130). Briefly, Get Connected! employed tailoring algorithms based on key
characteristics of participants (e.g., age, race/ethnicity, relationship status, sexual identity) to
tailor imagery (e.g., Black YMSM were shown pictures of similar other Black young men)
and intervention content (e.g., participants who reported never having tested for HIV
received messages promoting testing, while those who had been tested received messages
reinforcing their testing behaviors). At 30-day follow-up, YMSM in the Get Connected!
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tailored intervention condition perceived the intervention to be more accurate than men in
the non-tailored control condition, and more reported getting tested than those in the non-
tailored control condition (see Bauermeister et al., 2015 for additional information on the
intervention’s development process).

Of the 382 individuals screened for inclusion, 180 were eligible and invited to the study.
Fifty eligible participants did not complete the intervention (36 were given an access code
but never accessed the intervention; 14 stopped participation at the consent form). The
remaining 130 participants completed the intervention for a 72.20% participation rate; 104
participants were retained at the 30-day follow-up (80% retention rate). Within the
intervention arm, 77 of 86 participants completed all measures included in the current
analyses (see Table 1).

Participant Characteristics and Technology Use

Participants self-reported their age (in years). Participants self-identified their race(s) and
Latino ethnicity from the following categories: Black/African American, Hispanic, White,
Middle Eastern, Asian or Pacific Islander, and Other. Due to the small size of the sample, we
collapsed participants based on whether they identified as Non-Hispanic White or as a
Racial/Ethnic minority. Participants were asked which sexual identity most closely matched
their own from the following categories: Gay/Homosexual, Bisexual, Straight/Heterosexual,
Same Gender Loving, Queer, or Other. The majority of participants identified as gay, so we
dichotomized sexual orientation to indicate whether a participant was gay-identified or not.
Participants’ relationship status was measured by asking if they were currently in one or
more relationships.

Participants indicated their highest level of educational attainment (1 — 8t grade or less; 2 —
Some high school; 3 — Graduated high school/GED; 4 — Technical school; 5 — Associate
degree; 6 — Some college; 7 — College; 8 — Some graduate school; 9 — Graduate school).
Participants reported whether they were currently a full-time student, part-time student, or
not a student, and these categories were collapsed into student and non-student for analysis.

Participants were asked to indicate if they had spent at least one night in the past 30 days in
one of the following locations: a shelter; a public place not intended for sleeping; on the
street or outside; temporarily doubled up with a friend or family member; in a temporary
housing program; in a welfare or voucher motel/hotel; in jail, prison or a halfway house; in a
drug treatment facility, a detox unit, or a drug program house; or in a hospital, nursing home
or hospice. We dichotomized this variable to indicate whether participants had experienced
recent residential instability.

Participants reported at baseline whether they had ever had an HIV or STI test in their
lifetime. We assessed health insurance coverage by asking if the participant was covered by
any health insurance plan, including government assistance.
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We also asked participants to indicate which methods they regularly used to access the
internet (family/household computer, personal computer, workplace computer, school
computer, mobile phone, computer at a public library, computer at a community agency, and
other). We created a summed score based on participants’ total number of methods used. We
also asked participants to report the number of hours they spent each day on the internet
outside of their school and work responsibilities. The responses for time spent on the
internet per day were collapsed into four categories: less than one hour; 1-3 hours; 4-6
hours; and 7 or more hours. Finally, we measured participants’ eHealth literacy using an
adapted, shortened 6-item version of the eHealth Literacy Scale (Norman & Skinner, 2006)
(eHEALS). eHEALS asks participants about their knowledge of online health resources
including where to locate them, how to use information they obtain, and comfort with
assessing the quality of online health information on a 5-point scale (1=Strongly Disagree;
5=Strongly Agree). We computed a mean score based on participants’ answers; higher
scores indicate greater eHealth literacy (a=.94).

Participant Paradata

Paradata were collected as participants navigated the Get Connected! site. The site’s
database timestamped every action performed by each participant. We restructured the
paradata output, aggregating participants’ engagement and use within each of the four
theoretically-informed sections of the intervention: (1) knowledge-related content regarding
HIV/STI infection and testing; (2) motivations and decisional balance regarding HIV/STI
testing; (3) addressing barriers to HIV/STI testing and recognizing participants’ personal
strengths, and; (4) an HIV/STI testing site locator in the participant’s community.

Use.—We measured intervention use by counting the number of theoretically informed
content features that participants clicked on while navigating each section of the intervention
(Figure 1). Use of knowledge-related content was measured by the number of clicks on
information about specific STIs (11 features), facts about sexual health (13 features), and
information about ST1 testing methods (5 features). Use of motivations and decisional
balance content was measured by the number of clicks on reasons to get tested (3 features)
and pros and cons of getting tested (1 feature). Use of barriers to HIV/STI testing and
personal strengths content was measured by the number of clicks on the barriers to getting
tested (3-5 features) and personal strengths and supports (3—4 features). Participants were
shown different numbers of features about barriers and strengths based on the algorithm
used tailor the content to that user. Use of the HIV/STI testing site locator was measured by
the number of filters (e.g. zip code, has evening hours, does not require insurance, distance
from bus stop) selected while using the locator tool (9 options).

For three of the four theoretically informed intervention sections (excluding the HIV/STI
testing site locator section), we classified participants as users of a given section if they
clicked at least one feature in that section, and non-users if they clicked no features in that
section. Participants who clicked five or more filter options in the HIV/STI testing site
locator section were classified as high users, and those who clicked four or fewer were
classified as low users; this division constituted a median split of the data. Total use was
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measured by summing clicks from all four sections (51 potential total features), and then
transformed using a square root function to approximate normality.

Engagement.—Using paradata, we measured intervention engagement by extracting the
time participants spent in each of the four sections of the intervention. We also measured
overall engagement with the intervention (total time spent on intervention).

Time spent in each section ranged from a few seconds to nearly 30 minutes. The database
was not designed to accommodate participants who did not “complete” the intervention
(move sequentially through all four sections) in one sitting. Therefore, for the two
participants who completed the intervention in more than one sitting (i.e., logged off and
logged on later to finish the intervention), the database recorded erroneously lengthy total
time spent on the intervention. In order to minimize the influence of these outliers, we
winsorized their times to a value of 35 minutes, which is approximately five minutes longer
than the next highest time value for total time. We used a log-plus-one transformation on all
time variables to approximate normality.

Statistical Procedures

Results

Our analysis explored the relationships between participants’ characteristics and measures of
engagement and use extracted from the intervention’s paradata. Nine of the 86 participants
(10.5%) in the intervention arm had missing data on one or more of the sociodemographic
variables included in the current analysis. There were no differences between the
participants with missing data and those without on any of our measured sociodemographic
factors.

We estimated the association between participants’ demographic characteristics and their
engagement and use metrics using bivariate statistics (e.g., correlations for continuous
associations; t-test and Fisher’s exact tests for dichotomous comparisons). We used a p<.10
cutoff to determine significant results of statistical tests given the small sample size and
exploratory nature of this study. All analyses were done using R 3.3.1 (R Core Team, 2013).

Overall Intervention Use and Engagement

Use.—On average, participants clicked a total of 10.28 features (SD=6.94, range=0-34)
across all four sections of the intervention. When we examined differences by
sociodemographic characteristics (see Table 2), we found that racial/ethnic minority
participants clicked fewer features than Non-Hispanic White counterparts (8.30 clicks vs.
12.0 clicks, p=.03). Participants who were currently enrolled in school clicked on a greater
number of features than peers not in school (11.23 clicks vs. 7.96 clicks, p=.08). We
observed a positive association between higher intervention use and older age (r=.19, p=.08),
greater educational attainment (Spearman’s rho=.25, p=.02), greater number of methods to
access the internet (Spearman’s rho=.38, p<.01), and greater number of hours spent online
outside of school and work responsibilities (Spearman’s rho=.18, p=.09).
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Engagement.—The average time spent on the intervention was 322.67 seconds
(SD=385.40, median=216.00, IQR= 233-349, range=54-2100). We observed no
associations between overall engagement and participants’ sociodemographic characteristics
(see Table 3).

Use and Engagement Differences by Theoretically Driven Content

In subsequent analyses, we examined whether participants’ use of and engagement with any
of the four theoretically informed sections of the intervention varied based on their
demographic characteristics.

Knowledge-Related Content Regarding HIV/STI Infection and Testing

Use.: We examined whether interaction with knowledge-related content regarding HIV/STI
infection and testing differed based on participants’ characteristics. This section was broken
into three topic areas: information about specific STIs and HIV; sexual health facts; and
information about HIV/STI testing methods. Overall, 48% of participants were users of
features containing information about specific STIs, 44% were users of features containing
sexual health facts, and 49% were users of features containing information about STI testing
methods.

Men were more likely to use information about specific STIs and HIV if they were in school
(OR=2.50, 90% CI=1.00-6.67, p=.10) or if they were residentially unstable (OR=4.17, 90%
Cl=1.33-14.29, p=.02). Participants were more likely to use information about specific STIs
and HIV if they had been previously tested for STIs (OR=2.98, 90% C1=1.30-7.03, p=.02).

Participants who reported being single were more likely to use sexual health facts than their
counterparts who reported being in relationships (OR=2.75, 90% CI=1.20-6.47, p=.03). We
observed no other sociodemographic differences regarding content related to sexual health
facts.

Racial/ethnic minorities were less likely than Non-Hispanic Whites to use information about
HIV/STI testing methods (OR=.43, 90%CI1=.18-.96, p=.06). We observed no other
sociodemographic differences regarding use of information about HIV/STI testing methods.

Engagement.: On average, participants spent 86.55 seconds (SD=89.60) in the knowledge-
related content regarding HIV/STI infection and testing section (median = 57.00, IQR = 26—
120, range=0-537). Participants with a greater number of methods of access to the internet
spent more time on knowledge-related content regarding HIV/STI infection and testing
(Spearman’s rho=.21, p=.06). We observed no other associations between engagement with
knowledge-related content regarding HIV/STI infection and testing and participants’
sociodemographic characteristics.

Motivations and Decisional Balance Regarding HIV/STI Testing

Use.: We examined whether interaction with motivational content (e.g., reasons for getting
tested; decisional balance to get tested) differed based on participants’ characteristics. In this
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section, 52% of participants were users of at least one feature with content on reasons to test,
and 26% were users of the feature focused on decisional balance.

Racial/ethnic minorities were less likely to interact with content focused on reasons to test
than Non-Hispanic Whites (OR=.26, 90% Cl=.11-.61, p<.01). Users without insurance were
less likely to interact with content focused on reasons to test than men with insurance (OR=.
35, 90% Cl=.12-.91, p=.05). Users were more likely to interact with content focused on
reasons to get tested if they reported greater educational attainment (Spearman’s rho=.18,
p=.09), having more methods of access to the internet (Spearman’s rho=.34, p<.01), and
spending more time online (Spearman’s rho=.18, p=.10). We observed no other associations
between reasons to get tested content and participants’ characteristics.

Participants who had recently experienced residential instability were four times more likely
to interact with the decisional balance content than residentially stable peers (OR=4.00, 90%
ClI=1.30-12.50, p=.02). We observed no other associations between use of the decisional
balance content and participants’ sociodemographic characteristics.

Engagement.: On average, participants spent 33.30 seconds (SD=45.10) in the motivations
and decisional balance regarding HIV/STI testing section (median = 18.00, IQR = 9-38.5,
range= 3-321). Time spent in this section was greater among participants with higher
educational attainment (Spearman’s rho=.20, p=.07), and those who spent a greater number
of hours outside school and work online per day (Spearman’s rho=.28, p=.01). No other
associations were observed.

Addressing Barriers to HIV/STI Testing and Recognizing Participants’
Personal Strengths

Use.: We examined whether interaction with content around barriers and strengths (e.g.,
barriers to getting tested; personal strengths and supports) differed based on users’
characteristics. Overall, 47% of participants were users of at least one feature focused on
barriers to HIV/STI testing, and 10% of participants were users of at least one feature
focused on personal strengths.

Participants were more likely to be users of with content addressing barriers to HIV/STI
testing if they were Non-Hispanic Whites (OR=.28, 90% Cl=.12-.64, p=.01), were currently
students (OR=.43, 90%CI=.16-1.07, p=.10), had health insurance (OR=.36, 90% Cl=.12—.
96, p=.08), and had a greater number of methods to access the internet (Spearman’s rho=.23,
p=.03). Participants who had never tested for STIs were more likely to be users of barriers
content than peers who had tested (OR=.33, 90%ClI= .14-.75, p=.02). No associations were
observed between the use of personal strength content and sociodemographic characteristics.

Engagement.: On average, participants spent 26.70 seconds in the section on addressing
barriers to HIV/STI testing and recognizing participants’ personal strengths (SD=34.00,
median = 19.50, IQR= 8-31, range= 3-275). Time spent in this section was greater among
participants who had never tested for HIV (M=40.87, SD=57.80, n=23) compared to those
who had tested for HIV (M=21.68, SD=17.57, n=60; p=.076). Participants who had never
tested for STIs (M=34.81, SD=47.0, n=36) spent more time in this section than those who
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had tested for STls in the past (M=21.02, SD=19, n=47; p=.026). No other associations
between engagement and sociodemographic characteristics were observed.

HIV/STI Testing Site Locator in the Participant’'s Community

Use.: We examined whether interaction with the HIV/STI testing site locator tool differed
based on participants’ characteristics. Participants clicked an average of 4.20 filters
(SD=2.50, range=0-9) when using the HIV/STI testing site locator. Fifty-two percent of
participants clicked five or more filters and were classified as high users of the filter feature.
Those who had previously been tested for an STI were more likely to be high users of the
filter feature than those who had never been tested (OR=2.29, 90% CI=1.02-5.26, p=.08).
Participants with a greater number of methods to access the internet were more likely to be
high users of filters (Spearman’s rho=.25, p=.02). No other associations between use of the
HIV/STI testing site locator and sociodemographic characteristics were observed.

Engagement.: On average, participants spent 128.20 seconds on the HIV/STI testing site
locator (SD=198.60, median= 84.50, IQR = 60-130, range=27-1604). Participants who
reported being single spent more time on the HIV/STI testing site locator (M=147.82,
SD=235.86, n=45) than counterparts who reported being in a relationship (M=105.46,
SD=144, n=39; p=.10). No other associations between engagement with the HIV//STI testing
site locator and sociodemographic characteristics were observed.

Discussion

Online and other eHealth interventions have become more prevalent over the past decade,
yet paradata reporting and analysis in these eHealth trials remains an underexplored area of
research. Paradata analysis allows us to better understand how participants are exposed to
specific content in an intervention (Baltierra et al., 2016; Bauermeister et al., 2017; Couper
et al., 2010). By measuring participant exposure to particular features that that correspond to
theoretical constructs and outcomes, future iterations of eHealth interventions may be
refined in a systematic way that advances those features that are most impactful. In the
current study, we illustrate how paradata can be used to develop use and engagement metrics
in an eHealth intervention (Get Connected), and to test whether users’ characteristics were
differentially associated with their use of and engagement with the intervention.

It is important to note that these paradata metrics were developed within the specific context
of the Get Connected! intervention. Get Connected! was a brief intervention that aimed to
increase rates of HIV and ST testing among participants. Paradata collection and analysis
must be tailored to the aims of each unique intervention. For instance, an eHealth
intervention that aims to increase medication adherence with daily mobile notifications may
benefit more from collecting paradata on participants’ login behaviors (e.g. the time of day
and number of logins per day/week) than from participants’ exposure to specific content.
Researchers and other program developers should reserve time before deploying eHealth
interventions to determine which features will be most useful to track and how best to
capture and report that data.
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In this study, we used paradata to characterize two dimensions of participants’ interactions
with the intervention. The first dimension, termed “use,” counted the number of different
features a participant clicked within each section of the intervention and served as a measure
of what content they interacted with. The second dimension, termed “engagement,”
measured the depth of interaction participants had with each content area. Engagement was
measured by the duration of a participant’s interaction with each section, and gave us a sense
of their exposure to that content. By measuring these two dimensions of interaction, we get a
picture of fowa participant is interacting with the intervention (e.g., on which features did
they click) and how much a participant is interacting with the intervention (e.g., how much
time did they spend in a given section).

Paradata analyses from Get Connected! suggest group differences in overall intervention
use. Use differed based on participants’ sociodemographic characteristics, with younger
participants and racial/ethnic minorities exhibiting lower overall use of the intervention.
Survey data from a previous analysis of this intervention suggest that this finding may be
related to the user experience of the intervention. Horvath and Bauermeister (2017) found
that racial/ethnic minority YMSM in this study were more likely than Non-Hispanic White
peers to report higher overall satisfaction with the intervention and higher ratings on system
quality (i.e., how easy the intervention was to navigate and its technical responsiveness),
after adjusting for age, education and technology use (Horvath & Bauermeister, 2017). Less
overall use, then, could indicate the intervention had a user-friendly design whereby
participants, specifically racial/ethnic minorities and younger MSM, could cognitively
process desired content quickly and efficiently without having to click on features irrelevant
to them and read content they already know. Alternatively, these results may suggest that
racially/ethnically diverse YMSM need additional incentives to use intervention content
compared to white and somewhat older counterparts. Taken together, these findings
underscore the importance of supplementing paradata analysis with participants’ subjective
experiences of the intervention to better contextualize paradata results.

Overall use of the intervention was positively correlated with measures of internet use,
suggesting that access to the internet both at home and school may be associated with how
participants interact with eHealth interventions. Future research in this area should measure
both participant access to technology (e.g., ownership/access to smartphones, laptops, and
desktops) and participant access to high-quality internet connection (e.g., mobile phone data
plans, Wi-Fi access). User device type and web browser could also be collected to better
understand if hardware or software affects intervention use and engagement, and if there are
associations between demographic groups and those paradata metrics (Bauermeister et al.,
2017; Kreuter, Farrell, Olevitch, & Brennan, 2013).

Our examination of how use and engagement varied by theoretically-informed content
revealed important differences by participant characteristics. Knowledge-related content was
used more often by participants who reported being single and those who reported a prior
STI test. From a stages of change perspective (Prochaska & Velicer, 1997), it is possible that
YMSM who were single and/or had tested for STIs previously interacted with more
knowledge-related features to explore whether repeat testing for HIV/STIs was relevant to
them (i.e., pre-contemplators and contemplators). Use of motivational content, on the other

AIDS Educ Prev. Author manuscript; available in PMC 2019 April 05.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bonett et al.

Page 10

hand, varied based on participants’ overall ability to navigate structural barriers to testing.
Both use and engagement with features highlighting specific motivations for HIV/STI
testing, for instance, was higher in YMSM with more education; use of motivational content
was greater amongst those who had access to health insurance. Conversely, YMSM were
more likely to use the decisional balance feature if they had experienced recent residential
instability. YMSM who had never tested for HIV/STIs were more likely to use and had
higher engagement with content related to overcoming barriers to HIV/STI testing. Taken
together, these findings also align with stages of change model perspectives, as prior
research has suggested that individuals must perceive that the benefits of doing a behavior
outweigh its barriers to feel motivated to engage in that behavior (Prochaska, Redding, &
Evers, 2008; Prochaska & Velicer, 1997; Prochaska et al., 1994). Although we were unable
to measure participants’ location within the stages of change, the fact that participants at
high risk (single YMSM, those who have tested for STIs, YMSM with housing instability)
were engaging with these types of motivational content suggests that the content is engaging
its intended audience. Future research examining whether participants’ stage of change is
associated with intervention use and engagement may be warranted. These data may help
further refine online interventions, and offer content specific to a participant’s current stage
of change.

HIV/STI testing site locators are potentially powerful tools to connect YMSM to HIV/STI
prevention resources (Bauermeister et al., 2015; Habel et al., 2011), yet little is known about
participants’ use of filters to refine their options for HIV testing sites in their communities.
Within Get Connected!, Y MSM who had previously tested for STIs were more likely to use
the filtering feature than their peers who had never been tested for STls and who were in
relationships. These users may click on greater number of filters because they are more
selective about where they get tested, and/or because their previous experience with testing
has made them more cognizant of their particular needs. Participants who reported being
single spent more time engaging with the testing site locator, a finding that suggests testing
site locators are particularly relevant to those without partners. Future research, both
qualitative and quantitative, may be warranted to examine how YMSM decide where to get
tested, as it may inform how to create and optimize filtering features for testing site locators.

The current study has several limitations deserving mention. Given the small scale of the
pilot trial, we had limited statistical power to extend our comparisons beyond a bivariate
analysis. Future research seeking to examine differences in participants’ use and engagement
with eHealth interventions may benefit from larger sample sizes. Second, our estimate of
overall use relies on counts (i.e., sum of all clicks on features) rather than proportion (i.e.,
what percentage of features were clicked) given that the intervention tailored content derived
from participants’ baseline surveys to display personalized content in some sections of the
intervention. Therefore, direct comparisons in intervention use is complicated by the
potential that different participant groups had more or fewer pieces of content available to
them. Finally, our study relied on a convenience sample of YMSM living in Southeast
Michigan. Given our inability to estimate a random sample of YMSM due to the absence of
a population frame, our findings are not necessarily representative of the larger YMSM
community. Replication and expansion of our methods with diverse participant groups and
outcomes are warranted and encouraged. Despite these limitations, the current study is
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among the first to use paradata metrics to characterize and evaluate participant engagement
and use in an HIV eHealth intervention.

The collection and analysis of paradata remains an understudied area in eHealth intervention
research. In the context of a pilot study, paradata analyses—knowing what content areas
participants engaged with and for how long—can prove useful for intervention refinement
and future study scale-up. In preparation for our efficacy trial with 480 YMSM living in
three cities in the United States (Bauermeister et al., 2018), we used paradata analyses to
understand what content received little use in the pilot, and replaced it with new content
emerging from HIV prevention advances (e.g., information about PrEP). Furthermore,
paradata metrics discussed in this paper may assist in the evaluation of future theoretically-
informed eHealth interventions, especially as interventions are developed for mobile
platforms (mHealth). In efficacy trials, these metrics may assist researchers to deconstruct
their intervention’s effects. For example, the Get Connected! team will be examining how
paradata metrics are associated with the on-going efficacy trial’s outcomes (see
Bauermeister et al., 2018). Paradata may provide opportunities to test the proposed
mechanisms of change through mediation analyses, or to examine whether the intervention’s
effects are subject to dose-response relationships. Future work in this area is warranted.
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Screenshot of the knowledge-related content section of the Get Connected! intervention
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Descriptive Statistics and Paradata Metrics of Young Men who Have Sex with Men Assigned to the Get

Connected! Intervention Arm (N=86)

Table 1.

n %
Racial/Ethnic Minority 40 47%
Gay-ldentified 69 80%
In a Relationship 39 45%
Has Insurance 64 75%
Prior HIV Test 63 73%
Prior STI Test 49 57%
Residential Instability 16 19%
Currently a Student 61 71%
Age mean=21.38 SD=2.13
Educational Attainment - -

8th grade or less 0 0%

Some high school 7 8%

Graduated high school/GED 13 15%

Technical school 2 2%

Associate degree 3 3%

Some college 36 42%

College 14 16%

Some graduate school 9 10%

Graduate school 2 2%
Internet Methods mean=2.55 SD=1.22
Online Hours - -

Less than 1 hour 11 13%

1-3 hours 46 53%

4-6 hours 22 26%

7 or more hours 7 8%
eHEALS mean=3.24 SD=.63
Paradata Metrics
Overall Engagement mean=322.67 SD=385.40
Knowledge Engagement mean= 86.55 SD=89.60
Motivation Engagement mean= 33.3 SD=45.10
Barriers Engagement mean= 26.70 SD=34.00
Locator Engagement mean=128.20 SD=198.60
Overall Use mean=10.28 SD =6.94
STI Facts Use 41 48%
Testing Facts Use 42 49%
Information about STI Tests 38 44%
Motivations Use 45 52%
Decisional Balance 22 26%
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n %
Barriers Use 40 47%
Strengths Use 9 10%
Testing Site Locator Use 45 52%
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Bivariate Comparisons of Overall Intervention Use in Get Connected/(N=86)

Table 2.

Yes No

Overall Use Mean SD N Mean SD N t/r satistic p

Racial/Ethnic Minority 830 496 40 1200 7.95 46 -2.26 0.03
Gay-ldentified 1043 625 69 965 945 17 1.08 0.30
In a Relationship 956 659 39 1087 7.23 47 -0.77 0.45
Has Insurance 1095 752 64 852 448 21 1.06 0.29
Prior HIV Test 1054 6.62 63 9.57 786 23 1.06 0.29
Prior STI Test 11.20 760 49 9.05 583 37 1.41 0.16
Residential Instability 981 452 16 1039 741 70 -0.05 0.96
Currently a Student 1123 752 61 796 464 25 1.77 0.08
Age 0.19 0.08
Educational Attainment 0.25 0.02
Internet Methods Sum 0.38 0.001
Online Hours Per Day 0.18 0.09
eHEALS -0.03 0.78
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Bivariate Comparisons of Overall Intervention Engagement in Get Connected! (N=83)

Table 3.

Yes No

Overall Engagement Mean SD N Mean SD N t/r statistic p

Racial/Ethnic Minority ~ 333.82 432.47 38 313.27 34547 45 -0.12 0.91
Gay-ldentified 307.75 34719 67 38519 52580 16 -0.12 0.90
In a Relationship 290.16 363.07 38 350.13 405.33 45 -0.78 0.44
Has Insurance 311.38 36494 64 370.83 467.73 18 -0.65 0.52
Prior HIV Test 27538 27128 60 446.04 57817 23 0.90 0.38
Prior STI Test 288.38 30540 47 367.44 47093 36 0.98 0.33
Residential Instability 349.00 450.16 15 316.87 373.18 68 0.50 0.62
Currently A Student 358.58 4404 59 23442 17025 24 1.13 0.26
Age 0.05 0.64
Educational Attainment 0.07 0.51
Internet Methods Sum 0.07 0.52
Online Hours Per Day 0.11 0.33
eHEALS -0.04 0.70
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