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Abstract

Background: Mobile technology-delivered interventions (TDIs), or mTDIs, have great promise for maximizing reach, but
struggle with low rates of uptake and engagement. Among other evidence-based mTDIs, mindfulness apps such as Headspace
have demonstrated numerous benefits for both community and clinical samples. People with depression or other mental health
problems can experience many benefits from mTDIs, yet also may face even greater challenges in engaging with app-based
interventions. Although users usually value the self-guided nature of mTDIs, they also might benefit from socia connection with
peers, and instructional guidance from a knowledgeable source, around mTDI use. College students are often studied as mTDI
users given their high level of engagement with technology. Students also benefit from ample opportunities for social connection
with peers, and instructional settings.

Objective: This randomized controlled trial evaluated the impact of two human support enhancements — a one-time interactive
orientation, with or without placement into a peer supportive accountability group —on mTDI engagement, skill integration, and
learning among a sample of 123 depressed college students.

Methods: Participants authorized access to their recorded app use data, provided by Headspace. Additionally, at midpoint (1
month), post (2 months) and follow-up (3 months) assessments, participants reported on the extent to which they had been using
the intervention’s skills outside of the app, how likely they were to continue using the app and related skills in the future, and the
extent to which they learned from the intervention.

Results: As compared to those who were simply given access to the app without these enhancements, participants who were
randomized to attended orientation, regardless of additional randomization to the peer support group, demonstrated significantly
greater mTDI engagement (e.g., more minutes meditated, F=11.20, p<.001) and rated multiple aspects of skill integration and
learning more favorably (e.g., increased awareness of thoughts and feelings, F=6.05, p=.004), indicating potential implications
for amplifying the benefits of mTDIs through increased user engagement.

Conclusions: The results of this study illustrate that an initial face-to-face orientation boosts mTDI engagement, enhances
integration of intervention skills in everyday life, and increases learning. Future work is needed to determine the active
ingredients of the orientation that might drive increased levels of engagement and the associated positive intervention benefits.
Clinical Tria: Open Science Framework (OSF): https.//osf.io/3trzk

(IMIR Preprints 01/03/2024:56963)
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Abstract

Background: Mobile technology-delivered interventions (TDIs), or mTDIs, have great promise for
maximizing reach, but struggle with low rates of uptake and engagement. Among other evidence-
based mTDIs, mindfulness apps such as Headspace have demonstrated numerous benefits for both
community and clinical samples. People with depression or other mental health problems can
experience many benefits from mTDIs, yet also may face even greater challenges in engaging with
app-based interventions. Although users usually value the self-guided nature of mTDIs, they also
might benefit from social connection with peers, and instructional guidance from a knowledgeable
source, around mTDI use. College students are often studied as mTDI users given their high level of
engagement with technology. Students also benefit from ample opportunities for social connection
with peers, and instructional settings. Objective: This randomized controlled trial evaluated the
impact of two human support enhancements — a one-time interactive orientation, with or without
placement into a peer supportive accountability group — on mTDI engagement, skill integration, and
learning among a sample of 123 depressed college students. Methods: Participants authorized
access to their recorded app use data, provided by Headspace. Additionally, at midpoint (1 month),
post (2 months) and follow-up (3 months) assessments, participants reported on the extent to which
they had been using the intervention’s skills outside of the app, how likely they were to continue
using the app and related skills in the future, and the extent to which they learned from the
intervention. Results: As compared to those who were simply given access to the app without these
enhancements, participants who were randomized to attended orientation, regardless of additional
randomization to the peer support group, demonstrated significantly greater mTDI engagement (e.g.,
more minutes meditated, F=11.20, p<.001) and rated multiple aspects of skill integration and
learning more favorably (e.g., increased awareness of thoughts and feelings, F=6.05, p=.004),
indicating potential implications for amplifying the benefits of mTDIs through increased user
engagement. Conclusions: The results of this study illustrate that an initial face-to-face orientation
boosts mTDI engagement, enhances integration of intervention skills in everyday life, and increases
learning. Future work is needed to determine the active ingredients of the orientation that might drive

increased levels of engagement and the associated positive intervention benefits.

Trial Registration: Open Science Framework (OSF): [redacted for blind review]

Keywords: mobile app, digital intervention, human support, engagement, skill integration, skill
learning, mindfulness, depression
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Boosting the Benefits of Mobile Technology-Delivered
Interventions:

A Randomized Controlled Trial Examining Human Support to
Enhance

Engagement, Skill Integration, and Learning

Benefits of Mobile Technology-Delivered Interventions

Evidence-based technology-delivered interventions (TDIs), including wellness and mental-
health promoting mobile apps (mTDIs), have demonstrated great promise for improving wellbeing
and treating psychological distress.[1] Mindfulness apps in particular have been effective in reducing
depression, anxiety, and stress, and improving psychological wellbeing and life satisfaction.[2]
Importantly, mindfulness mTDIs also promote the development of related skills, with participants
reporting significant improvements in areas such as awareness, acceptance, nonjudgmental attitude,
and focus on the present moment.[3,4] Thus, these tools offer an effective and accessible way to
address the large treatment gap that exists between those who need mental health treatment and those
who are receiving it, a discrepancy that is particularly great for young adults with depression.[5]

Beyond their clinical utility, mTDIs have broad appeal, especially among younger users such
as college students, who appear to prefer the convenience, immediacy, and feelings of confidentiality,
[6] paired with the 24-hour access, including availability after in-person clinic hours.[7] Although
there are hundreds of mTDIs designed to address mental health problems, and these numbers are
growing rapidly, many of these apps are not evidenced-based.[8,9] Further, clinical science grapples
with translating the benefits often seen when evaluating mTDIs through research trials [10] into best
practices for promoting real-world applications, often marked by low uptake and engagement.[11]
Interventions might work well for a subset of people who engage with them, but not for those who
fall short of engagement or adherence standards.[3] Indeed, users cannot benefit from the behavioral
changes facilitated by mTDIs if they do not engage with such programs and learn the necessary
skills. In order to harness the potential benefits of mTDIs, it is an urgent priority to identify strategies

and supports for fostering sustained engagement and integration into daily life so that users can
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ultimately learn and implement skills for wellbeing.

Although mTDIs are typically designed to be self-guided, they can be integrated with human
support features that could enhance their engagement and thus benefits. Building on prior work
establishing the psychosocial benefits of a mindfulness-based mTDI for college students
experiencing depressive symptoms,[7] this study examines whether two human support
enhancements — a face-to-face orientation and placement into small peer supportive accountability
groups — (a) boosted engagement with the mindfulness-based mTDI, (b) impacted everyday
mindfulness practice beyond the mTDI, evidencing integration into daily life, and (c) improved

users’ self-reported awareness, learning, and skills.

Engagement with Mobile Interventions: Challenges and Opportunities

Although mTDIs have great potential to deliver effective treatments to a broad population,
such programs are marked by low rates of uptake and sustained engagement, particularly for self-
guided treatments that involve lower levels of structure and prescriptive guidance.[12,13] Such
digital approaches require users to be self-motivated to initiate and sustain their use independently.
[14] Further, the mental health symptoms driving users to seek out mTDIs, such as depressive
symptoms of reduced interest, energy, and concentration, may themselves interfere with mTDI
engagement.[15]

User data from mindfulness-based mTDIs generally show engagement rates that start high
but gradually reduce over time, with precipitous drops within the first week of uptake.[11] Of
concern, engagement is particularly low during self-guided follow-up study periods.[16,17] For
example, Flett and colleagues[3] found that college students used a mindfulness-based mTDI almost
daily in the first 10 days of the study, but less than half had any use in the subsequent 30 days. This
sentiment is reflected in conversations with college student app users as well; despite almost three-
fourths reporting some benefit from mTDIs, the same proportion engaged with them weekly or less.

[6] Such research highlights the discrepancy between interest in and engagement with mTDIs.

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]
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While emerging research in the area of digital mental health frequently recommends the

integration of human support to enhance mTDI engagement, there remain many questions related to
what type of support is needed. For example, there is great variability in the provider (e.g., peers,
unlicensed professionals, licensed clinicians), the modality (e.g., in-person contact, video visits,
phone calls, text-based messaging), and the frequency of support given. Further complicating this
issue is that few studies provide a detailed description of the human support that was delivered or
examine the role of such support in their study outcomes, making it difficult to draw larger
conclusions across studies.[18] This study aims to address this gap by specifically examining the
impact of two human support features — participation in a pre-intervention orientation session and
placement in a peer supportive accountability group — on mTDI engagement, skill integration beyond

the app, and skill learning.

Peer Supportive Accountability

Supportive Accountability is a theoretical model that seeks to explain how human support can
improve engagement with mTDIs.[14] Pulling from a variety of sources including cognitive
behavioral and organizational theory as well as the motivation literature,[ 19,20] the model posits that
a user is likely to engage more with an mTDI when they are accountable to another person.
Accountability includes knowing that actions or inactions with the intervention will be observed and
behavioral choices will have to be justified to someone. Ideally, the person being accountable to will
be viewed as legitimate and with beneficial knowledge to offer, and therefore the accountability
process is viewed as supportive and non-coercive. Though not explicitly testing the supportive
accountability model, a systematic review of 208 studies examining user engagement with mTDIs
found that guided or supported interventions had higher engagement than self-guided interventions,
and being able to connect with others through the mTDI increased engagement.[15]

The supportive accountability theory has been tested in a number of formats including

telephone coaching from clinicians and peers, as well as through digital formats [14,21] Coaching
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delivered by peers is equally effective at improving engagement as coaching delivered by licensed
clinicians.[22] Peer-delivered support typically has been offered through embedded message boards
that include components of visible goal setting and completion as well as methods to provide support
and communication to increase goal completion (e.g., “likes” and comments). Several studies across
different populations have demonstrated increased utilization of mTDIs by participants with access
to peer support features compared to completely self-guided participants. [23-25] Even in trials with
no differences in engagement between groups or no self-guided comparison group, participants tend
to rate peer supportive accountability as positive and helpful.[22,26-28] A systematic review of 24
peer-supported digital mental health interventions concluded that utilizing peer support to deliver or
supplement mTDIs is feasible, acceptable, and effective at improving engagement and psychological
functioning.[29] Ultimately, incorporating supportive accountability features into mTDIs for
depression has the potential to improve both engagement and mental health outcomes for a wide

array of users.

Pre-Intervention Orientation

Research has less commonly explored the ways in which one-time support interactions, such
as an orientation to a TDI, might enhance engagement. Psychotherapy research has explored the
benefits of engagement sessions, typically utilizing motivational interviewing (MI) tools, to enhance
engagement with traditional mental health services.[30,31] More recently, MI has been incorporated
into TDIs as a potential engagement strategy. Such techniques allow for users to interact with
programs in a more intentional manner by setting expectations and goals for program use,
encouraging use of problem-solving and other skills, and normalizing challenges.[32] More
specifically, using MI to support TDI users as they prepare for, and enact, behavioral changes is
particularly encouraged in order to support program engagement.[32] Brief motivational
interventions, such as through text messages or phone calls, are viewed positively by TDI users,

promote program engagement, and even enhance initial program outcomes.[33-36] Similarly,
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Linardon & Fuller-Tyszkiewicz[13] found increased engagement for trials that had at least one
opportunity for contact with the researchers (either a telephone or in-person interview prior to
enrolling) compared to trials where participants could enroll in a study online without contacting a
researcher.

Some studies have targeted motivation prior to users engaging with the program, such as
through a synchronous (e.g., face-to-face; telephone) orientation session with research staff or
through a module within the TDI. While some studies appear to incorporate such techniques into
their methodological design [27,37] few studies have provided detail about the content of these
sessions or explicitly investigated their impact on engagement or other outcomes. Encouragingly,
researchers have begun to recognize that such techniques may serve as an active component of
treatment that can be investigated in and of itself. For example, Bur and colleagues[38] conducted a
randomized controlled trial (RCT) of an online self-help program for depression, exploring the
effects on user engagement of different types of support, including elements with human contact
(personal guidance and a pre-intervention diagnostic interview) and those without human contact
(automated reminders and a pre-intervention MI module). At the end of the intervention, participants
who received human support in the form of individualized guidance demonstrated both greater
reductions in depressive symptoms as well as greater treatment adherence as compared to the other
support conditions.[38] Beyond building motivation for engagement, these pre-program touchpoints
can help users navigate the technology of a new app as well as the large amounts of content that
many TDIs provide, both of which can be overwhelming particularly when users are also contending
with mental health challenges such as depression.[8] Overall, more research is needed to better
understand the role that pre-program interventions (e.g., introductory, orientation, or engagement

sessions) may have and their effects on subsequent program engagement and associated benefits.

Self-Guided Practice for Lasting Benefits

As with skills-based face-to-face treatments, the goal of mTDIs is for users to learn and

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]
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practice skills so that they become integrated into their daily lives over time. Notably, completion of
out-of-session exercises is uniquely linked to symptom improvement and treatment outcome across
disorders.[39] In a similar vein, Schlosser and colleagues[40] distinguished between active use (e.g.,
tasks or skill practices completed) and passive use (e.g., time on the app that was not spent engaging
with other users or task completion) within TDIs and found that only active engagement was linked
to symptom improvement. This adds further evidence that TDI engagement involves connection to
skills both within and outside of the program, and that active use of programs, such as through skill
implementation, is most critical. This nuance in longitudinal engagement is oftentimes lost in studies
that exclusively collect data using only a few broad objective engagement measures (e.g., time spent
on TDI), and not multiple measures capturing facets of engagement including skill use in daily life,

likelihood of continuing future practice, and perceived knowledge and skills gained from the app.

Study Aims and Hypotheses

In a sample of college students with elevated depression, we examined the benefits of two
mTDI enhancements, (i) a face-to-face orientation, with or without (ii) placement in a peer
supportive accountability group, on mTDI engagement, skill integration, and learning. For the first
set of outcomes, mTDI engagement, we hypothesized that those who were randomized to receive the
enhancements would demonstrate greater engagement with the mTDI (minutes and sessions
completed) compared to those who were simply given access to the app without either of these
enhancements. We examined whether those in the peer supportive accountability group experienced
incremental benefits in engagement, beyond those of the orientation. In an exploratory fashion, we
examined whether there were differences among the three intervention groups on two other sets of
outcomes: (a) skill integration, specifically self-reported “everyday mindfulness” and likelihood of
engaging in future mindfulness practices, whether using the app, engaging in mindfulness exercises
on one’s own, or generally being more mindful in daily life, and (b) skill learning, specifically self-

reported (i) learning about mindfulness as a concept and practice, (ii) learning mindfulness skills, and
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(iii) being aware of one’s thoughts and feelings.

Method

Participants
A total of 123 undergraduate students (mean age 19.6 years, SD 1.4), from 8 cohorts (1 each

semester between Fall 2017 and Spring 2021), were recruited from a mid-sized, Midwestern
university using a psychology participant pool, cross-campus listserv emails, and flyers seeking
students who identified as “down, sad, or distressed.” Eligible participants endorsed clinically
significant levels of depressive symptoms as indicated by a score of 10 or higher on a brief online
screening using the Patient Health Questionnaire (PHQ)-8, which is the PHQ-9 without the
suicidality item.[41,42] Individuals were excluded if they were currently engaged in psychotherapy
at the start of the study, had regular practice of mindfulness in the past six months, had consistent use
of the Headspace app within the past six months, or reported that they were unwilling to join the peer
support group if randomized to that condition. Due to EEG assessments that were part of the broader
project, participants were also excluded if they had a history of neurological conditions or head
trauma (e.g., concussions, seizures). The study was approved by the local Institutional Review
Board. All participants provided consent prior to the start of the study.

Overall, 91.9% (113/123) of the sample identified as female, 5.7% (7/123) as male, and 2.4%
(3/123) in another way (e.g., nonbinary, transgender, prefer not to answer). Participants identified
with the following racial identities: 0.8% (1/123) African-American/Black, 15.4% (19/123) Asian or
Asian-American, 0.8% (1/123) Native American and Pacific Islander, 15.4% (19/123) Hispanic or
Latino, 56.1% (69/123) White, and 11.4% (14/123) multiracial or another race not included in the
response options (e.g., Middle Eastern). The majority (72.4%, 89/123) of participants identified as
heterosexual, 18.7% (23/123) as bisexual, 4.1% (5/123) as gay or lesbian, and 4.9% (6/123)
identified in a way that was not included in the response options (e.g., asexual). About half (56.1%,

69/123) of participants were first-year students, 24.4% (30/123) sophomores, 9.8% (12/123) juniors,
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8.1% (10/123) seniors, and 1.6% (2/123) other (e.g., fifth-year students). The average depression

score on the PHQ-8 at screening was 14.1 (range: 10 to 22).

Intervention Groups and Procedures
This RCT (registered on OSF prior to start of analyses: [redacted for blind review]) included

three randomization groups: App As Usual (APP), App + Orientation (APP+O), and App +
Orientation and Peer Support (APP+OPS). An unequal allocation procedure was used for
randomization to ensure that six participants were assigned to each peer support group (totaling to 8
groups over 8 semesters). In total, the assignment yielded n=37 (30.1%) APP participants, n=38
(30.9%) APP+O participants, and n=48 (39.0%) APP+OPS participants (see Figure 1 for CONSORT
diagram). Of note, the APP group included n=19 participants who first completed a waitlist period,
and these participants did not differ from the other 18 APP participants who activated their
Headspace access code at the same time as the rest of the cohort, or from APP+O or APP+OPS
participants, on baseline depression, Fj3;,=.30, P=.826. The three randomization groups did not
differ from each other in any assessed sociodemographic variables. Specifically, there were no group
differences in age, F»:20=.35, P=.707, gender, x*(4)=7.98 P=.09, racial/ethnic identity, x*,=11.72,
P=.30, or sexual orientation, y*=8.60, P=.377. Additionally, there were no group differences in
baseline depression scores, F19=.29, P=.75.

Three participants, one in the APP group and two in the APP+OPS group, did not have valid
engagement data (as recorded through the app) due to data recording errors or access code
malfunctions, and were therefore excluded from analyses examining objective mTDI engagement.
Of the participants with valid engagement data (n=120), a small subset (n=10; all in the APP group)
did not engage with the app. Following an intent-to-treat approach, these participants were included

in analyses.
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Assessed for eligibility (n = 785)

Excluded (n = 640)
* Did not meet inclusion criteria
(n=554) v
* Declined to participate (n = 12) * Completed waitlist period and
* Other reasons (e.g., lost to follow-up; Randomized {n = 145) »  opted not to continue as APP
study closed; scheduling difficulties; (n=22)
n=74)
App + Orientation and - .
App + Orientation (APP+0O App as Usual (APP
Peer Support (APP+OPS) PP ( ) P (APF)
A
5 . » Received allocated intervention (n = 37)
"E * ‘Recelved‘allocated * Received allocated * Did not receive allocated
8 |n.tervent|on.(n =48) intervention (n = 38) intervention (n = 0}
< * P'd not o allocated * Did not receive allocated e Includes 18 randomized directly to
interaenton:(n=0) intervention (n = 0) APP-AU and 19 initially on waitlist
v l L4
e Month 1 (mid) survey data (n = 47) * Month 1 (mid) survey data (n = 37) * Month 1 (mid) survey data (n = 31)
¢ Month 2 (post) survey data(n = 48) * Month 2 (post) survey data(n = 37) * Month 2 (post) survey data(n = 31)
* Month 3 (f/u) survey data(n = 34) * Month 3 (f/u) survey data(n = 26) * Month 3 (f/u) survey data(n = 24)
¢ Complete and valid * Complete and valid * Complete and valid
app data (n = 46) app data (n =38) app data (n =36)
I | :
* Analyzed app data (n = 46) * Analyzed app data (n = 38) * Analyzed app data (n=36)
* Analyzed self-report data « Analyzed self-report data * Analyzed self-report data
from months 1-2-3 (n = 33) from months 1-2-3 (n = 26) from months 1-2-3 (n = 23)

Figure 1. CONSORT Flow Diagram.

Participants completed online self-report surveys assessing their experiences with the
intervention at midpoint (1 month after code activation), post-trial (2 months after code activation),
and 1-month follow-up (3 months after code activation). Participants who completed surveys at all
three timepoints (n=82) did not differ from those who completed surveys at only one or two
timepoints (n=41) in gender, x%=.08, P=.96, sexual orientation, x’,=2.86, P=.58, race, x*s=2.92,
P=.71, or baseline depression scores, t;»=0.81, P=.42, but were more likely to be younger in age,
t1=2.77, P=.006 and a first-year student x°,=10.47, P=.03. Some participants only partially
completed surveys (e.g., stopped partway through or skipped certain questions) resulting in slightly
different sample sizes across outcome measures. Participants were compensated monetarily or with

participant pool course credit for the completion of surveys.
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Intervention: Mobile Mindfulness App (Headspace)

Intervention participants received a 3-month code to access all content of Headspace,[43] an
online/mobile app that delivers brief, guided mindfulness exercises, as well as some additional

b2 N 19

wellness-related content (e.g., “soundscapes,” “sleepcasts,” “focus music”). The program includes
courses that typically include 10 to 30 sessions following a particular theme (e.g., Handling Sadness,
Managing Anxiety). Headspace also includes single mindfulness meditation sessions, some of which
are intended to be used in a specific situation (e.g., difficult conversations) or as guided mindful
activities (e.g., mindful eating, mindful walking). Users can customize the length of most sessions,
ranging from shorter (1-5 minutes) to longer (10-30 minutes) options. Though participants were free
to access any of the Headspace content, they were encouraged to engage with mindfulness exercises,
particularly the “Basics” courses teaching foundational skills on mindfulness and meditation, and the
mental health-related meditations, such as those focused on psychological distress (e.g., sadness,
stress, anxiety, “SOS” sessions) and positive wellbeing (e.g., happiness, self-esteem).
Intervention: Orientation

The APP+O and APP+OPS groups (but not the APP group) attended a 90-minute orientation
session wherein the first three authors reviewed study procedures, briefly described the principles
and benefits of mindfulness, oriented participants to app features and content, helped participants to
activate their accounts with access codes, and provided recommendations for mTDI engagement.
Although participants were encouraged to use the app as frequently and consistently as possible (i.e.,
daily) and to use its mental health-focused content, no specific requirements were given and use was
ultimately self-guided. As recommended for mTDI engagement,[32] elements of motivational
interviewing[44] were interspersed throughout the orientation session. For example, participants
were encouraged to identify specific goals for their mTDI engagement and mindfulness practice, to
consider their expectations and motivations for engaging in the program, to predict barriers to app

use and engage in related problem-solving, and to reflect on approaches that have and have not been
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successful for them in the past in terms of establishing a new habit. Broader techniques such as
eliciting participant thoughts and ideas, providing reflections, and using open-ended questions were
incorporated as well. At this point in the orientation, participants in the APP+O group were dismissed
and, for the duration of the study, did not have additional contact with other study participants or the
research staff beyond communication related to survey assessments and compensation.
Intervention: Peer Supportive Accountability

Those in the APP+OPS group stayed at the orientation session for an additional 20-30
minutes, reviewing the rationale and procedures for the peer supportive accountability features.
Researchers provided an overview of supportive accountability, as well as the benefits of social
sharing and of giving and receiving support. APP+OPS participants added each other as “buddies”
within the Headspace app, which allowed them to share their progress. As time allowed, participants
also set individual and group goals for their mindfulness practice (e.g., daily use of the app) and for
engagement with the peer support group (e.g., daily posting in the online forum).

Participants in the APP+OPS condition joined a private, closed Facebook group that served
as an online forum. Participants were encouraged to post in the forum about their own successes and
struggles with mindfulness practice, pose questions to the group, share information, and provide
motivation, accountability, and support to other group members. Twice per week, research staff
posted user statistics, which included information about total completed content at the individual and
group level (i.e., number of sessions and minutes completed, session content, and days of use in the
past week). Three to five times per week, research staff also posted inspirational Mindful Moments
from Headspace (e.g., “Imagine a world in which we witness thoughts without becoming them and
experience feelings without being overwhelmed by them”), along with conversation prompts to
encourage participants to share their experiences with mindfulness and the app (e.g., “What do you
imagine? How would things be different?”). Finally, research staff sent participants an email digest

twice per week that included the same user statistics and quotes from the online group, as well as
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examples of research findings demonstrating the benefits of mindfulness. These emails also included
links to the online group and Headspace.

In the third semester (and cohort) of the study, a face-to-face component was added to the
APP+OPS condition based on participant feedback. Participants met for three in-person group
sessions approximately every other week (i.e., 2, 4, and 6 weeks after the orientation) for 45-60
minutes. Sessions followed a general structure wherein research staff gave a brief introduction and
reminder of the purpose of the group sessions, including any goals that were set in the prior session.
With minimal direction from research staff, participants openly discussed their experiences with
mindfulness (e.g., barriers and successes), checked in with one another about progress, and fostered a
sense of connectedness. During each meeting, a slide with suggested discussion topics was displayed
for the group. At the end, research staff highlighted themes from the discussion and prompted

participants to consider setting group and individual goals.

Measures
Social Identities

During the pre-intervention assessment, participants responded to a series of questions about
different aspects of social identities, including age, race, gender, and sexual orientation.
Engagement with mTDI

With participant consent, researchers from Headspace used the participant access codes to
share data about each session, including date, time of day, module (e.g., Basics), session number
within the module (e.g., session 1), and duration in minutes. From these data we calculated the total
minutes of mindfulness practice completed (mindfulness minutes) and total sessions of any type of
practice (total sessions). All meditation sessions (the vast majority of content in the app), as well as
mindful activities (e.g., guided mindful walking) were considered mindfulness practice. Sessions of
advice, music (“focus music” and “sleep music”), and ambient noise/sounds (“sleepcasts” and

“soundscapes”) were not considered mindfulness practice and thus were not included in totals of
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mindfulness minutes; however, they were included in total sessions to capture participants’ broader

engagement with the app.

Skill Integration: Self-Reported Mindfulness Practices and Likely Future
Mindfulness Practice

In order to assess participants’ integration or use of skills outside of the app, at the midpoint,
post-trial, and one-month follow-up assessments, participants were asked about (a) their self-reported
frequency of “non-guided, everyday mindfulness” (i.e., self-guided practice) since starting the trial.
Participants rated how often they had practiced this on a Likert scale from 1 (“None: Not at all”) to 5
(“A lot: Daily practice”). Participants were also asked how likely they were, after the study, to: (b)
use Headspace (not considering cost), (c) do mindfulness exercises on their own, and (d) be more
mindful in their everyday life. Participants rated each of these items from 1 (“Not likely”) to 5
(“Extremely likely™).

Skill Learning

Finally, at the midpoint, post-trial, and one-month follow-up assessments, participants were
also asked about their perceptions of the intervention and its benefits, adapting some items from the
Mindfulness Intervention Social Validity Questionnaire.[45] Participants were asked to consider their
overall experience with the program and report the extent to which they felt they had, through the
program: learned about mindfulness, learned mindfulness skills, and gained awareness of their

thoughts and feelings. Participants rated each item from 1 (“Not at all true”) to 5 (“Extremely true”).

Results

Data Analysis Plan

In examining group effects, we used an intent-to-treat strategy, including all participants who
were randomized to one of the three intervention groups and for whom we had relevant data. For
example, all APP+OPS participants with valid data were included in analyses regardless of how

much they engaged in the online forum or attended group meetings. Notably, all APP+O and
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APP+OPS participants attended the orientation. All statistical analyses below were conducted using

SPSS version 28.0.[46]

To examine overall differences among the three groups across three timepoints (midpoint,
post-trial, one-month follow-up), we conducted group by time ANOVAs and interpreted the main
group effects. For outcomes with an overall effect of group (human support condition), we examined
pairwise contrasts to identify any differential impact of the orientation alone versus orientation plus
peer supportive accountability.

Considering the effect of running multiple tests on Type I error, we calculated a Bonferroni
correction by dividing .05 by the total number of individual ANOVAs, and indicate in Table 1
whether each test met the standard significance threshold (P<.05) as well as the Bonferroni-adjusted
significance threshold (P<.0055). We also report effect sizes.[47] Specifically, we examined n?’

values using Cohen’s[48] standards for small (n°>.01), medium (n*>.06), and large (n°>.14) effects.

Power Analysis

A post-hoc sensitivity power analysis using G*Power version 3.1.9.6[49] was run to
determine the minimum detectable effect size with repeated measures ANOVA analyses (between
factors main effect) at 80% power with a Type I error rate § of .05, two-tailed, N=123. The
sensitivity power analysis indicated minimum power to detect a medium effect (n°>.08) when

examining group differences across the three timepoints.

Impact of Human Support Enhancements
The following sections present results for the impact of two human support enhancements (a

face-to-face orientation with or without placement into a peer supportive accountability group) on
the three categories of outcomes: (a) engagement with the mTDI, (b) skill integration (e.g., everyday
mindfulness practice beyond the mTDI), and (c) skill learning (e.g., self-reported awareness,

learning, and skills).

Engagement with mTDI

Table 1 summarizes group effects (F, Partial n?, and P) across the trial for each outcome.
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Additionally, Figure 2 depicts group means over time for each outcome. As shown in Table 1, there
was an overall effect of group (human support condition) on cumulative mindfulness minutes.
Pairwise comparisons indicate that APP participants had significantly lower mindfulness minutes
than APP+O (P=.005) and APP+OPS (P<.001), but mindfulness minutes did not significantly differ
between APP+0 and APP+OPS (P=.548; see Figure 2a).

Similarly, there was an overall effect of group (human support condition) on cumulative total
sessions (mindfulness and non-mindfulness). Pairwise comparisons indicate that APP participants
completed significantly fewer total sessions than APP+O (P=.001) and APP+OPS (P<.001), but total

sessions did not significantly differ between APP+0O and APP+OPS (P=.365; see Figure 2b).

Table 1

Group Means and Standard Deviations by Timepoint (Mid-, Post-Intervention, and 1-Month Follow-Up), Group Effects
Comparing Participants Randomized to Use a Mindfulness App-as-Usual (n=36) versus App+Orientation (n=38), an
App+Orientation+Peer-Supportive-Accountability (PSA) (n=46).

Outcome Group Means (Standard Deviations) ANOVA Group Effects
Mid (1mo) Post (2mo) Follow-Up (3mo)  F(2) n? 2]

Engagement with mTDI

Cumulative Mindfulness Minutes 11.20 .161 <.001*
App as Usual (APP; n=36)"! 55.0 (87.2) 85.4 (143.9) 98.6 (162.8)

+ Orientation (APP+0O; n=38)" 117.4(97.6)  199.9(181.0)  223.4(212.3)

+ Orient+PSA (APP+OPS; n=46)" 147.8(80.2)  251.7(132.6)  260.5(138.2)

Cumulative Total Sessions 15.00 .204 <.001*

App as Usual (APP; n=36)" 7.22 (9.58) 10.83 (15.35)  12.67 (17.86)

+ Orientation (APP+0O; n=38)" 15.76 (10.11) 24.97 (17.31) 27.84 (20.95)

+ Orient+PSA (APP+OPS; n=46)" 19.28 (9.48) 31.46 (16.28) 32.91(17.43)

Skill Integration [Sustainability]

Did Everyday Mindfulness 6.20 147 .003*

App as Usual (APP; n=21) 1.48 (1.08) 1.33(0.73) 1.95 (1.50)

+ Orientation (APP+0; n=24)"! 2.88 (1.42) 2.42 (1.44) 2.42(1.59)

+ Orient+PSA (APP+OPS; n=30)"! 2.33(1.37) 2.87 (1.59) 2.73(1.70)

Future App (Headspace) Use 0.11 .003 .893

App as Usual (APP; n=21) 3.33(1.24) 3.19 (1.29) 2.67 (1.32)

+ Orientation (APP+O; n=23) 3.43 (1.20) 3.00 (1.41) 2.78 (1.38)

+ Orient+PSA (APP+OPS; n=31) 3.68 (0.98) 3.32(1.14) 2.55(1.09)

Future Mindful Practice on Own 3.10 .078 .051

App as Usual (APP; n=21) 2.81(1.33) 2.86(1.35) 3.00 (1.34)

+ Orientation (APP+0; n=24)"! 3.71(1.08) 3.75(1.15) 3.50 (1.29)

+ Orient+PSA (APP+OPS; n=31) 3.16 (1.16) 3.39 (1.05) 3.32(1.30)

Future Mindfulness in Life 7.42 173 .001*

App as Usual (APP; n=21) 3.10(1.18) 3.14 (1.35) 2.86 (1.46)

+ Orientation (APP+0; n=24)"! 4.13(0.85) 3.96 (1.08) 4.04 (1.23)
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+ Orient+PSA (APP+OPS; n=29)"!
Skill Learning [Perceived Benefits]
Learned About Mindfulness

App as Usual (APP; n=21)®

+ Orientation (APP+0O; n=24)"

+ Orient+PSA (APP+OPS; n=31)"!
Learned Mindfulness Skills

App as Usual (APP; n=21)

+ Orientation (APP+0; n=24)"!

+ Orient+PSA (APP+OPS; n=30)™"
Awareness of Thoughts & Feelings
App as Usual (APP; n=21)"

+ Orientation (APP+0O; n=24)"

+ Orient+PSA (APP+OPS; n=31)"

4.03 (0.82)

3.33(0.97)
4.04 (0.75)
4.06 (0.73)

3.24 (1.09)
4.17 (0.70)
4.13 (0.63)

3.10 (1.18)
4.04 (0.75)
3.97 (0.84)

4.00 (0.85)

3.57(1.17)
4.00 (0.98)
4.19 (0.65)

3.43(1.21)
4.29 (0.75)
4.33 (0.55)

3.33(1.24)
3.96 (0.81)
4.06 (0.81)

3.66 (1.08)

3.62(1.02)
4.29 (0.75)
4.10 (0.70)

3.67 (0.91)
4.29 (0.86)
4.17 (0.70)

3.52(1.17)
4.17 (0.70)
3.84 (0.86)

6.02

11.01

6.05

Conley et d

.142 .004*
234 <.001*
.142 .004*

Note. Mid = midpoint (1 month after initiating app); Post = post-intervention (2 months after initiating app); F/U =

follow-up (3 months after initiating app, and 1 month after post-intervention).

= 1 Pairwise contrasts with different letters/superscripts are significant, after Bonferroni adjustment for multiple

comparisons.

tn?>0.01 (small effect), t1 1’ > 0.06 (medium effect).

* meets criteria for Bonferroni adjustment significance (i.e., P < .0055).

Figure 2

Group Means by Time (Mid-, Post-Intervention, and 1-Month Follow-Up), for participants
randomized to use the app without human support enhancement (APP, solid orange line), participants
randomized to attend a one-time orientation (APP+O, dashed green line), and participants
randomized to attend the orientation and be placed in a Peer Supportive Accountability group
(APP+OPS, dotted blue line). Y-axes for cumulative mindfulness minutes and cumulative any/all
sessions are totals, whereas Y-axes for all other outcomes reflect the scale mean with a range of 1 to

5.

Engagement with mTDI

Figure 2a. Cumulative Mindfulness Minutes

Figure 2b. Cumulative All/Any Sessions
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Skill Integration [Sustainability]

Figure 2c. Self-Reported Everyday | Figure 2d. Future App (Headspace) Use

Mindfulness
5 5
45 as

4 4
é 35 § 35
E |
gn 3 — APP E 3 e— APP
§ B L e e — -APP+O 3 — o APP4O
Ol SRR (T = E A i Wiasdan b AR SLIEIA S| | S T APP+OPS § 25 aseese APPHOPS
3 P S R MR e £

|

1
Mid Post FU

Mid Post FIU
Timepoint Timepoint

Figure 2e. Future Mindfulness Practice on Own Figure 2f. Future Mindfulness in Life

ssssee APPHOPS eeeess APP+OPS

S

45 45
| : —.‘“"“-—....._..-r.—_‘— —_——
= Y QN e
Ej}s """"""""""""" - '.“N_ §35
E ................. ‘§D
3 - 3 __——\ E
% —_—_——/ ‘ = <APP+0 g .
| £
| A

‘ 15

1
J Mid Post FU

Mid Post FU
Timepoint Timepoint

Skill Learning [Perceived Benefits]

Figure 2g. Learned About Mindfulness Figure 2h. Learned Mindfulness Skills

5
45 4‘5
— ” 2 * et * . -
.......................... T O bmmats s Lo e
. gerasssess e ) v
A
g 2
20 §..
E S35
5 3 APP E,
B == < APP+O § o APP
g2s | eeeees APP+OPS 3 a— «APP+O
2 S R e S o i S APP+OPS
= 2
2
2
15
15 ‘
L {
Mid Post FIU il
P Mid Post /U
Timepoint

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

Figure 2i. Awareness of Thoughts & Feelings
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Skill Integration [Sustainability]

As shown in Table 1, there was an overall effect of group (human support condition) on self-
reported everyday non-guided mindfulness practice. Pairwise comparisons, with conservative
Bonferroni correction, indicate that APP participants engaged in significantly less non-guided
mindfulness practice than APP+O (P=.015) and APP+OPS (P=.005), but everyday non-guided
mindfulness practice did not significantly differ between APP+O and APP+OPS (P=1.000; see
Figure 2¢).

There was no effect of group (human support condition) on self-reported likelihood to use the
Headspace app in the future, F» »,=0.11, n° = .003, P=.893 (see Figure 2d). Meanwhile, the effect of
group on self-reported likelihood to practice mindfulness exercises on one’s own in the future was
right at the cutoff of statistical significance, with a medium effect size, F>7=3.10, n°=.08, P=.051.
Pairwise comparisons indicate that APP participants were significantly less likely to believe they
would engage in mindfulness exercises on their own in the future than APP+O (P=.045). APP+OPS
participants did not differ from APP (P=.51) or APP+O participants (P=.595; see Figure 2e).

There was an overall effect of group (human support condition) on self-reported likelihood of
future mindfulness in everyday life, F»,=7.42, n°=.17, P=.001. Pairwise comparisons indicate that
APP participants were less likely to believe they would engage in everyday mindfulness in the future

than APP+O (P=.002) and APP+OPS (P=.006) participants. APP+O and APP+OPS participants did
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not differ (P=1.00; see Figure 2f).
Skill Learning [Perceived Benefits]

As shown in Table 1, there was an overall effect of group (human support condition) on the
extent to which participants felt they had learned about mindfulness through this intervention,
F»73=6.02, n°=.14, P=.004. Pairwise comparisons indicate that APP participants reported learning
less about mindfulness than APP+O (P=.01) and APP+OPS (P=.007), and APP+O and APP+OPS
did not differ (P=1.00; see Figure 2g).

Similarly, there was an overall effect of group (human support condition) on the extent to
which participants felt they had gained mindfulness skills through this intervention, F;=11.01,
n*=.23, P<001. APP participants reported gaining mindfulness skills to a lesser extent than did
APP+0O (P<.001) and APP+OPS (P<.001) participants, and APP+O and APP+OPS participants did
not differ (P=1.00; see Figure 2h).

Finally, there was also an overall effect of group (human support condition) on the extent to
which participants felt they had gained awareness of their thoughts and feelings through this
intervention, F,;3=6.05, n°=.14, P=.004. APP participants reported gaining this awareness to a lesser
extent than APP+O (P=.006) and APP+OPS (P=.01) participants, and APP+O and APP+OPS

participants did not differ (P=1.00; see Figure 2i).

Discussion

Principal Results and Comparisons with Prior Work
Summary of Findings

This study demonstrated that empirically driven human support enhancements can increase
(a) engagement within an mTDI, (b) integration of intervention skills in daily life, and (c) learning,
including perceived intervention-based awareness and skills. Specifically, this study found that users
randomized to attend a 90-minute, face-to-face orientation session to the mTDI — whether with or

without additional randomization to be in a peer supportive accountability group — demonstrated
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significantly higher (a) intervention engagement, including total minutes of mindfulness content, and
total number of sessions overall, (b) integration of intervention skills in everyday life, both currently
and anticipated in the future, and (c) learning about mindfulness and related skills, and awareness of
thoughts and feelings. Among participants randomized to attend an orientation, those who were
further randomized to peer supportive accountability groups exhibited higher mean scores on app use
(see Table 1 and Figures 2a-2b) across the trial assessment points, but this was not a significant
difference. Further, participants randomized to either of the human support-enhanced conditions
generally demonstrated significant benefits for integration of skills and perceived learning, compared
to those randomized to use the app alone, but there were no significant differences between these two
enhanced groups. These findings highlight the varied benefits of including human support in
otherwise self-guided digital mental health interventions, but leave open important questions about
the connections among human support, engagement, and broader benefits for daily life integration

and learning.

mTDI Engagement, Integration, and Learning: Understanding and
Optimizing Connections

This study builds on the extensive evidence base demonstrating that mTDIs, and
mindfulness-based mTDIs specifically, have numerous benefits[1,2] and contributes to emerging
research on how best to harness these benefits, both for increased engagement within the mTDI and
for extended benefits into daily life. This study demonstrated broad benefits for human support on in-
app engagement and real-life learning and applications of the intervention skills. These findings help
advance our understanding of mTDI implementation science, yet also point to the need for continued
research to better understand the active ingredients of human support enhancements, including
supportive accountability, and the optimal dosage or level of mTDI engagement.

Active Ingredients of Human Support: What Promotes Success?

This study contributes to an emerging field of research attempting to better understand the
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active ingredients or mechanisms driving the benefits of human support. A recent review highlighted
that including human support features that provide guidance (such as this study’s orientation session)
and foster social connectedness (initiated in this study’s orientation session, and deepened by the
peer supportive accountability group) facilitate program engagement.[15] It is likely that human
support serves, in part, to provide reminders for program engagement, which in turn enhance
outcomes like engagement, skills learning, and future intended practice.[1] However, it is remarkable
that in this study, participants in the APP+OPS group, who received frequent cues for mTDI
engagement via the Facebook group, email digests, and in-person peer meetings, did not exhibit
additive benefit beyond the orientation. These findings might indicate that receiving personal,
interactive guidance at the onset was a critical ingredient for engaging with a new mTDI, similar to
other research.[50] Navigating the initial set-up of an mTDI and exploring its content can be
overwhelming, with users citing concerns about having a lack of guidance and feedback.[51]
Similarly, receiving this guidance from research staff early on may have enhanced the credibility of
the mTDI, which has been linked to greater interest in downloading and using the mTDI[52] as well
as continued engagement over time.[53] Having our team of trained interventionists conduct the
orientation session may have been particularly impactful on building credibility since the mTDI may
have been viewed as having expert endorsement.[52]

In line with prior evidence on the benefits of brief motivational enhancement interventions
for mTDI engagement,[33—35] it is also plausible that the content of the orientation helped promote
participant engagement in the mTDI. Overall, this study adds support for the utility of providing an
initial orientation session with participants in order to provide psychoeducation about the skills
incorporated into the mTDI, build familiarity with the mTDI, provide guidance related to
engagement, and to foster motivation and connection. This represents an important step in examining
and comparing the effects of different components of human support, though future research is

needed to isolate the specific active ingredients of the orientation, including credibility, personalized
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guidance, motivational enhancement, and proactively addressing challenges and barriers. Within the
larger field of digital mental health, it is increasingly recognized that human support features vary
widely across studies and few adequately describe what exactly these features entailed.[18] As a
result, the effects of such enhancements have been mixed, with some studies finding benefits and
others not, as reviewed by Bernstein and colleagues.[18] Clarifying the impact of human support and
the active ingredients of such support will also inform the answers to questions such as who should
provide support (e.g., peer, paraprofessional, professional), when it should be provided (e.g., once at
the beginning or interspersed throughout the intervention), and the content or focus of the support
(e.g., providing psychoeducation, offering encouragement, evoking motivation, helping with
problem-solving). Ultimately, the answers to such questions are likely to be complex and will require
future research exploring how individual differences interact with support enhancements.

The Impact of Supportive Accountability on mTDI Engagement

Although participants in the APP+OPS group used the app more than those in the APP+O
group (see Table 1 and Figures 2a-b), this was not a significant difference. This finding suggests little
additional benefit of the peer supportive accountability group above and beyond the orientation
alone. However, there are many considerations when interpreting this finding. First, it is possible that
the APP+OPS group may have experienced other, intangible benefits beyond impact on mTDI
engagement. For example, participants in the APP+OPS group overwhelmingly indicated that they
enjoyed connecting with other students over shared experiences and generally found the group to be
helpful and supportive.[54] This corroborates prior findings that peer supportive accountability is
typically viewed positively by participants.[22,27,39] Second, the orientation allowed for some
interaction with peers, including fellow participants as well as student members of the research team,
so APP+O participants may have experienced some degree of peer supportive accountability as well.
This study design is not fully sufficient to tease apart the impact of peer supportive accountability

alone, and more research is needed on how best to harness its potential benefits.
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Third, the findings may reflect the utility of integrating supportive accountability from a
trained team of clinical researchers, without the additional benefit of adding supportive
accountability from peers. Although all of the intervention groups, including those who used the
mTDI without an orientation session (APP), had some degree of researcher contact across the trial
(e.g., for study consenting and assessment administration), the orientation session may have fostered
a greater sense of participant accountability from the clinically trained research team, who facilitated
the orientation. This is in line with reviews of mTDIs generally, which find that participants who
enroll in mTDIs without any research contact show significantly higher attrition rates over time
compared to participants who enroll through contact with research staff.[13] Those users who get
started without researcher contact may not fully appreciate the effort and internal motivation that will
be required to begin and sustain engagement over time[13], whereas researchers may be able to
provide a more realistic picture to participants who do have contact with them. Therefore, it is
critical to consider how human support enhancements may be implemented beyond the research
context. Engagement with mTDIs is significantly improved by the structure and containment of
research trials as compared to engagement with the same programs in the “real world”[11], so
finding ways to translate the benefits of an orientation session to the everyday mTDI user will be
important.
This finding also raises questions about when, as well as how, to integrate human support.
These findings suggest that initial support as users are beginning a new mTDI (e.g., in the form of an
orientation) may be more beneficial for sustained engagement than continued support over time.
Further, with high levels of human support throughout the intervention, users could become reliant
on external motivation and then decrease or stop engagement when the support is removed. In this
study, the APP+OPS group experienced a stark drop in human support, and likely supportive
accountability, at the two-month mark when they stopped meeting and receiving email digests and

posts in the online forum. Although app use tapered in all groups during the follow-up period, the
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decline was visually steepest for the APP+OPS group (Figure 2, parts a-c). Though the pairwise
contrasts between APP and APP+O groups were not statistically significant, this pattern is worth
investigating in future research. Perhaps there is an optimal level of human support that, when
tapered gradually, is conducive to sustaining mTDI engagement longer term.

Optimal Dosage of mTDI Engagement

Although certainly some level of engagement is needed to see benefits, the optimal dosage
of mTDI use remains an open question. Research has recently begun to move beyond investigating
the overall efficacy of mTDIs and toward exploring the dose-response relationship between mTDI
engagement and outcomes.[55] Oftentimes, there is an implicit assumption that more is better, but
there is little understanding of the dose-response effect between mTDI engagement and outcomes,
and therefore the ideal amount of mTDI use.[56,57] More research is needed to better understand the
complex relations between usage and treatment response in order to promote optimal engagement
and benefits.

There also remain questions about the reasons driving drop-offs in engagement after initial
periods of use.[58,59] Declining mTDI use over time may not necessarily be indicative of a user’s
disinterest in a program, lack of progress, or symptom severity. To the contrary, some users may have
internalized the skills learned through the app, or otherwise met their goals (e.g., behavioral change,
symptom improvement), such that they no longer need to rely on the mTDI for support. Similar to
attending psychotherapy sessions, mTDIs can be viewed as training wheels that provide users with
psychoeducation and skills learning and practice. This, in turn, allows users to create personal
wellbeing habits beyond the intervention, such as practicing mindfulness or other intervention skills
in daily life — outside of an mTDI and beyond trial periods — as evidenced in this study. Thus in some
cases, dwindling use of an mTDI after initial engagement might, in fact, be a marker of success. At a
minimum, relying only on objectively measured skills use through mTDI user data likely does not

capture the full scope of individuals’ engagement with the intervention content. Similar to this study,
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others have begun to incorporate additional self-report measures of skills practice outside of mTDIs

and find that this is an important element in predicting benefits.[57,60]

Limitations and Future Directions

This study employed a rigorous RCT design with intent-to-treat analyses on multiple indicators
of mTDI engagement and benefits, including objectively measured app use and self-reported skill
integration and learning, into a one-month follow-up period. Although the RCT is considered a gold
standard in establishing general intervention effects, other research is important for evaluating
diverse intervention benefits (e.g., dose-response effects, clinical utility, social validity), as well as
revealing processes and mechanisms of change. Future research should continue to explore various
designs with a broader array of outcomes, and more diverse samples, in order to improve
generalizability. It is important to note that the onset of the COVID-19 pandemic occurred during the
sixth semester of data collection, necessitating changes (e.g., virtual orientation and APP+OPS
meetings) and thus inconsistencies in study design across the trial. Further, although mTDIs provide
methodological benefits by tracking engagement and skills practice within the app, data recording
errors can occur. For example, three participants were excluded from mTDI engagement analyses
due to glitches with their app-recorded usage data. It is possible that other data-tracking errors could
have occurred without the researchers’ knowledge. Similarly, it is possible that participants could be
inattentive, distracted, or asleep during some of the practices recorded by the app. Finally, not all
participants completed the surveys assessing their own reports of learning and skill integration in
their lives, further limiting the generalizability of findings.

It is also important to note that the APP condition included participants who activated their
Headspace access code at the same time as the rest of the cohort as well as a subset of participants
who accessed their code after a three-month waitlist period. Although analyses did not reveal any
significant differences in mental health symptoms between APP participants who started using

Headspace immediately compared to those who waited three months, it is possible that combining
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these two groups may have affected the results of the APP condition, particularly since prior research
suggests that intervention engagement can be negatively impacted by time spent waiting for services.
[61]

Further, this study’s implementation of peer supportive accountability had some limitations
that may have reduced the potential impact of the group on mTDI engagement and integration of
skills. The online forum included a “leaderboard” feature that displayed each member’s use of the
app from the current week and the trial period overall. This may have promoted external motivation,
which is typically not as effective as intrinsic motivation for sustained engagement.[ 15] This type of
feature also may function differently for those experiencing depression compared to other mental
health symptoms. Given that self-criticism and negative self-concept are common for those with
depression,[62,63] having progress metrics shared with the larger group may have been perceived as
discouraging rather than motivating. Additionally, the use of Facebook for the online forum, which
was chosen for this study due to its social connection and privacy features, may have made
engagement with the peer group more difficult for these young adult participants, for whom
Facebook is becoming increasingly less popular.[64] Future studies should explore alternative
platforms for online interaction among participants, ideally integrating all peer support features into
the mTDI.

Finally, future research should explore whether the benefits of human support, such as those
demonstrated in this study, might also be harnessed with automated support, whether pre-
programmed or assisted by interactive artificial intelligence. Beyond the more readily automatized
elements such as providing information and reminders, research on the benefits of human support
tends to emphasize more complex elements such as personalized prompts, interactive coaching, and
professional guidance.[1,18,32,50,51,65] Notably, recent advances in artificial intelligence and
machine learning might allow for transfer of some human support elements and benefits to

automated programming also see.[1] Importantly, these developments raise crucial ethical and
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societal concerns that must be addressed.[66]

Clinical Applications and Research Implications

This study’s findings have important implications that move beyond foundational research on
whether to utilize mindfulness-based mobile applications in clinical intervention work, by
investigating how best to maximize their benefits, such as through brief face-to-face orientations and
through small-group peer support networks. The current results can be applied more broadly to
mTDIs and also are likely to extend to other user populations. For example, the peer supportive
accountability model implemented here — with the notable request for more face-to-face contact by
the participants themselves — might be similarly relevant for mTDI users who share a common
identity or life circumstance, such as high school students, employees, veterans, [new] parents, or
medical patients.[23,24,26]

Boosting mTDIs with human support features has numerous applications in various settings
and with diverse people who can serve to support engagement and thus enhance benefits. For
example, many healthcare systems allow for providers within different departments (e.g., behavioral
health, primary care, speciality clinics) to refer patients to mTDIs as a means of addressing lower
severity symptoms, supplementing pre-existing mental health services, or bridging the patient to
other levels of care, such as while they are on a waitlist.[67] Similarly, many employers now offer
mental health mTDIs as part of their health insurance package,[68] and there is emerging research on
integrating mental health care into routine curricular and extracurricular settings on college
campuses.[69-71] While mTDIs are increasingly incorporated into non-traditional settings, the
typical approach is simply to provide individuals with access to the mTDI, leaving users to download
and engage with the program on their own. Findings from this study suggest that evidence-based
mTDIs can be even more effective, and have a more powerful reach and impact, if supplemented
with human support. For example, professionals, paraprofessionals (without a mental health degree),

or peers can serve as coaches for engaging in evidence-based mTDIs through routine settings such as
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primary care clinics,[72] workplaces,[50] and college student academic services.[73] This study also
suggests that an initial, one-time group introduction to the mTDI conducted by a knowledgeable
source can produce a myriad of benefits, and represents a cost-effective and scalable option at larger
institutions. For example, hospitals and clinics, schools and community agencies, and corporate and
non-profit organizations can pair their offerings of mTDIs with regularly occurring
information/orientation sessions that assist new users in accessing the program, demonstrate the app
and its features, answer questions, and elicit motivation. This would allow for many potential users
to join at once, thus improving efficiency, and might also boost social connection and a sense of

community — which in turn would promote mTDI use and wellbeing more broadly.

Conclusions

While mTDIs have great promise for increasing access to wellbeing interventions, relatively
low rates of user uptake and engagement are current barriers to achieving the potential reach and
impact of mTDIs. The results of this study illustrate that human support — particularly an initial face-
to-face orientation session that provides psychoeducation, builds familiarity with the mTDI, and
promotes motivation and connection — boosts mTDI engagement, increases skill learning, and
enhances integration of intervention skills in everyday life. Future work is needed to determine the
active ingredients of the orientation (e.g., credibility, personalized guidance, motivational
enhancement, proactive problem-solving) that might drive increased levels of engagement and the
associated positive intervention benefits. Identifying optimal intervention dosage levels for
evidenced-based mTDIs also remains critical to fully harness the potential of these interventions and

their role in improving societal health and wellbeing.

Acknowledgements

Special thanks to Noor Abdelfattah, Maria Bandriwsky, Alexandra Boutelle, Marie Chamberlain,
Adriana Diviero, Marcus Economides, Kerry Finnegan, Axel Juarez, Hassan Khan, Kelly Polnaszek,
Asnia Rafig, Andrew Rauch, Genevieve Roth, Margaret Schroer, and Madeleine Suhs who

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

contributed to study design, data collection, data management, data analysis, and/or manuscript
preparation. We are grateful for the contributions to this research from our study participants.

Author Contribution Statement:

We prepared this statement according to CRediT (Contributor Roles Taxonomy). Colleen Conley:
Conceptualization (lead); Formal analysis (supporting); Funding acquisition (equal); Investigation
(lead); Methodology (lead); Project Administration (lead); Resources (equal); Supervision (lead);
Writing - original draft preparation (lead); Writing - review and editing (equal). Brynn DeL.orenzo:
Conceptualization (supporting); Data Curation (equal); Formal Analysis (supporting); Investigation
(equal); Methodology (supporting); Project Administration (equal); Visualization (equal); Writing -
original draft preparation (equal); Writing - review & editing (equal). Carol Gonzales: Data
Curation (equal); Formal Analysis (lead); Investigation (equal); Methodology (supporting); Project
Administration (equal); Visualization (equal); Writing - original draft preparation (supporting);
Writing - review and editing (supporting). Ian Kahrilas: Data Curation (supporting); Formal
Analysis (supporting); Investigation (supporting); Project Administration (supporting); Visualization
(equal); Writing - review & editing (supporting). Jennifer Duffecy: Conceptualization (supporting);
Methodology (supporting); Writing - review & editing (supporting). Rebecca Silton:
Conceptualization (supporting); Formal analysis (supporting); Funding acquisition (equal);
Investigation (supporting); Methodology (supporting); Project Administration (supporting);
Resources (equal); Supervision (supporting); Writing-original draft preparation (supporting);
Writing- reviewing and editing (equal). All authors commented on previous versions of the
manuscript. All authors have read and approved the final manuscript.

Conflicts of Interest

We have no known conflicts of interest to disclose.

References
1. Linardon J, Cuijpers P, Carlbring P, Messer M, Fuller-Tyszkiewicz M. The efficacy of app-

supported smartphone interventions for mental health problems: a meta-analysis of randomized
controlled trials. World Psychiatry. 2019;18(3):325-336. doi:10.1002/wps.20673

2. Gal E, Stefan S, Cristea IA. The efficacy of mindfulness meditation apps in enhancing users’
well-being and mental health related outcomes: a meta-analysis of randomized controlled trials.
J Affect Disord. 2021;279:131-142. doi:10.1016/j.jad.2020.09.134

3. Flett J, Hayne H, Riordan B, Thompson L, Conner T. Mobile Mindfulness Meditation: a
Randomised Controlled Trial of the Effect of Two Popular Apps on Mental Health. Mindfulness.

2019;10. doi:10.1007/s12671-018-1050-9

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

4.

6.

7. Conley CS, Hu

10.

11.

Kozlov E, Bantum E, Pagano I, et al. The Reach, Use, and Impact of a Free mHealth
Mindfulness App in the General Population: Mobile Data Analysis. JMIR Ment Health.
2020;7(11):e23377. doi:10.2196/23377

Substance Abuse and Mental Health Services Administration. (2022). Key substance use and
mental health indicators in the United States: Results from the 2021 National Survey on Drug
Use and Health (HHS Publication No. PEP22-07-01-005, NSDUH Series H-57). Center for
Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services
Administration.

Kern A, Hong V, Song J, Lipson SK, Eisenberg D. Mental health apps in a college setting:

openness, usage, and attitudes. mHealth. 2018;4:20. doi:10.21037/mhealth.2018.06.01

presented at: Association for Behavioral and Cognitive Therapies Annual Convention; November|

2019; Atlanta, GA.

Bautista J, Schueller SM. Understanding the Adoption and Use of Digital Mental Health Apps

Among College Students: Secondary Analysis of a National Survey. JMIR Ment Health.
2023;10:e43942. doi:10.2196/43942

Lattie EG, Kornfield R, Ringland KE, Zhang R, Winquist N, Reddy M. Designing Mental Health
Technologies that Support the Social Ecosystem of College Students. Proc SIGCHI Conf Hum
Factors Comput Syst CHI Conf. 2020;2020:10.1145/3313831.3376362.
doi:10.1145/3313831.3376362

Linardon J, Fitzsimmons-Craft EE, Brennan L, Barillaro M, Wilfley DE. Dropout from
interpersonal psychotherapy for mental health disorders: A systematic review and meta-analysis.
Psychother Res. 2019;29(7):870-881. doi:10.1080/10503307.2018.1497215

Baumel A, Muench F, Edan S, Kane JM. Objective User Engagement With Mental Health Apps:

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

12.

13.

14.

15.

16.

17.

18.

19.

Systematic Search and Panel-Based Usage Analysis. J Med Internet Res. 2019;21(9):e14567.
doi:10.2196/14567

Lattie EG, Cohen KA, Hersch E, et al. Uptake and effectiveness of a self-guided mobile app
platform for college student mental health. Internet Interv. 2022;27:100493.
doi:10.1016/j.invent.2021.100493

Linardon J, Fuller-Tyszkiewicz M. Attrition and adherence in smartphone-delivered interventions
for mental health problems: A systematic and meta-analytic review. J Consult Clin Psychol.
2020;88(1):1-13. doi:10.1037/ccp0000459

Mohr DC, Duffecy J, Ho J, et al. A Randomized Controlled Trial Evaluating a Manualized
TeleCoaching Protocol for Improving Adherence to a Web-Based Intervention for the Treatment
of Depression. PLoS ONE. 2013;8(8):e70086. doi:10.1371/journal.pone.0070086

Borghouts J, Eikey E, Mark G, et al. Barriers to and Facilitators of User Engagement With
Digital Mental Health Interventions: Systematic Review. J Med Internet Res. 2021;23(3):e24387.
doi:10.2196/24387

Cheung K, Ling W, Karr CJ, Weingardt K, Schueller SM, Mohr DC. Evaluation of a
recommender app for apps for the treatment of depression and anxiety: an analysis of
longitudinal user engagement. J Am Med Inform Assoc JAMIA. 2018;25(8):955-962.
doi:10.1093/jamia/ocy023

Economides M, Martman J, Bell MJ, Sanderson B. Improvements in Stress, Affect, and
Irritability Following Brief Use of a Mindfulness-based Smartphone App: A Randomized
Controlled Trial. Mindfulness. 2018;9(5):1584-1593. doi:10.1007/s12671-018-0905-4

Bernstein EE, Weingarden H, Wolfe EC, Hall MD, Snorrason I, Wilhelm S. Human Support in
App-Based Cognitive Behavioral Therapies for Emotional Disorders: Scoping Review. J Med
Internet Res. 2022;24(4):e33307. doi:10.2196/33307

Lerner J, Tetlock P. Accounting for the Effects of Accountability. Psychol Bull. 1999;125(2):255-

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

20.

21.

22.

23.

24.

25.

26.

27.

28.

275. doi:https://doi.org/10.1037/0033-2909.125.2.255

Tyler TR. The Psychology of Legitimacy: A Relational Perspective on Voluntary Deference to
Authorities. Personal Soc Psychol Rev. 1997;1(4):323-345. doi:10.1207/s15327957pspr0104_4
Mohr DC, Duffecy J, Jin L, et al. Multimodal E-Mental Health Treatment for Depression: A
Feasibility Trial. J Med Internet Res. 2010;12(5):e48. doi:10.2196/jmir.1370

Lattie EG, Ho J, Sargent E, et al. Teens engaged in collaborative health: The feasibility and
acceptability of an online skill-building intervention for adolescents at risk for depression.
Internet Interv. 2017;8:15-26. doi:10.1016/j.invent.2017.02.003

Duffecy J, Sanford S, Wagner L, Begale M, Nawacki E, Mohr DC. Project Onward: An
Innovative E-health Intervention for Cancer Survivors. Psychooncology. 2012;22(4):947-951.
doi:10.1002/pon.3075

Possemato K, Wu J, Greene C, et al. Web-Based Problem-solving Training With and Without
Peer Support in Veterans With Unmet Mental Health Needs: Pilot Study of Feasibility, User
Acceptability, and Participant Engagement. J Med Internet Res. 2022;24(1):e29559.
doi:10.2196/29559

Tomasino KN, Lattie EG, Ho J, Palac HL, Kaiser SM, Mohr DC. Harnessing Peer Support in an
Online Intervention for Older Adults with Depression. Am J Geriatr Psychiatry Off J Am Assoc
Geriatr Psychiatry. 2017;25(10):1109-1119. doi:10.1016/j.jagp.2017.04.015

Duffecy J, Grekin R, Hinkel H, Gallivan N, Nelson G, O’Hara MW. A Group-Based Online
Intervention to Prevent Postpartum Depression (Sunnyside): Feasibility Randomized Controlled
Trial. JMIR Ment Health. 2019;6(5):e10778. doi:10.2196/10778

Duffecy J, Grekin R, Long JD, Mills JA, O’Hara M. Randomized controlled trial of Sunnyside:
Individual versus group-based online interventions to prevent postpartum depression. J Affect
Disord. 2022;311:538-547. doi:10.1016/j.jad.2022.05.123

Ho J, Corden ME, Caccamo L, et al. Design and evaluation of a peer network to support

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

29.

30.

31.

32.

33.

34.

35.

36.

adherence to a web-based intervention for adolescents. Internet Interv. 2016;6:50-56.
doi:10.1016/j.invent.2016.09.005

Fortuna KL, Naslund JA, LaCroix JM, et al. Digital Peer Support Mental Health Interventions
for People With a Lived Experience of a Serious Mental Illness: Systematic Review. JMIR Ment
Health. 2020;7(4):e16460. doi:10.2196/16460

Dean S, Britt E, Bell E, Stanley J, Collings S. Motivational interviewing to enhance adolescent
mental health treatment engagement: a randomized clinical trial. Psychol Med. 2016;46(9):1961-
1969. doi:10.1017/S0033291716000568

Swartz HA, Zuckoff A, Grote NK, et al. Engaging depressed patients in psychotherapy:
Integrating techniques from motivational interviewing and ethnographic interviewing to improve
treatment participation. Prof Psychol Res Pract. 2007;38(4):430-439. doi:10.1037/0735-
7028.38.4.430

Lattie EG, Graham AK, Hadjistavropoulos HD, Dear BF, Titov N, Mohr DC. Guidance on
defining the scope and development of text-based coaching protocols for digital mental health
interventions. Digit Health. 2019;5:2055207619896145. doi:10.1177/2055207619896145

Gex KS, Mun EY, Barnett NP, et al. A randomized pilot trial of a mobile delivered brief
motivational interviewing and behavioral economic alcohol intervention for emerging adults.
Psychol Addict Behav. 2023;37(3):462-474. doi:10.1037/adb0000838

Hasin DS, Aharonovich E, Zingman BS, et al. HealthCall: A randomized trial assessing a
smartphone enhancement of brief interventions to reduce heavy drinking in HIV care. J Subst
Abuse Treat. 2022;138:108733. doi:10.1016/j.jsat.2022.108733

John J, Wang J, McNeill L, et al. A mixed methods study on engagement and satisfaction with a
digitally-enhanced pilot intervention among African American and Hispanic women. J Immigr
Minor Health. 2021;23(5):1011-1020. doi:10.1007/s10903-020-01095-2

Venkatesan A, Rahimi L, Kaur M, Mosunic C. Digital Cognitive Behavior Therapy Intervention

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

37.

38.

39.

40.

41.

42.

43.

44.

45

for Depression and Anxiety: Retrospective Study. JMIR Ment Health. 2020;7(8):e21304.
doi:10.2196/21304

Nicholson J, Wright SM, Carlisle AM, Sweeney MA, McHugo GJ. The WorkingWell Mobile
Phone App for Individuals With Serious Mental Illnesses: Proof-of-Concept, Mixed-Methods
Feasibility Study. JMIR Ment Health. 2018;5(4):e11383. d0i:10.2196/11383

Bur OT, Krieger T, Moritz S, Klein JP, Berger T. Optimizing the Context of Support to Improve
Outcomes of Internet-Based Self-help in Individuals With Depressive Symptoms: Protocol for a
Randomized Factorial Trial. JMIR Res Protoc. 2021;10(2):e21207. doi:10.2196/21207

Kazantzis N, Whittington C, Zelencich L, Kyrios M, Norton PJ, Hofmann SG. Quantity and
Quality of Homework Compliance: A Meta-Analysis of Relations With Outcome in Cognitive
Behavior Therapy. Behav Ther. 2016;47(5):755-772. doi:10.1016/j.beth.2016.05.002

Schlosser D, Campellone T, Kim D, et al. Feasibility of PRIME: A Cognitive Neuroscience-
Informed Mobile App Intervention to Enhance Motivated Behavior and Improve Quality of Life
in Recent Onset Schizophrenia. JMIR Res Protoc. 2016;5(2):e77. doi:10.2196/resprot.5450
Kroenke K, Strine TW, Spitzer RL, Williams JBW, Berry JT, Mokdad AH. The PHQ-8 as a
measure of current depression in the general population. J Affect Disord. 2009;114(1):163-173.
doi:10.1016/j.jad.2008.06.026

Kroenke K, Spitzer RL. The PHQ-9: A New Depression Diagnostic and Severity Measure.
Psychiatr Ann. 2002;32(9):509-515. doi:10.3928/0048-5713-20020901-06

Headspace Inc. Headspace. Published online 2023. https://apps.apple.com/us/app/headspace-
mindful-meditation/id493145008

Miller WR, Rollnick S. Motivational Interviewing: Fourth Edition: Helping People Change and
Grow. 4th ed. Guilford Press; 2023. Accessed January 27, 2024.
https://www.guilford.com/books/Motivational-Interviewing/Miller-Rollnick/9781462552795

Worthen D, Luiselli JK. Social Validity Assessment and Intervention Evaluation of Mindfulness

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

46.

47.

48.

49.

50.

51.

52.

53.

Education and Practices with High School Students. Mindfulness. 2017;8(4):903-910.
doi:10.1007/s12671-016-0664-z

SPSS [Computer Software]. Version 28.0. Chicago, IL: IBM; 2021.

Cohen J. The Earth is Round (p<.05). Am Psychol. 1994;49(12):997-1003.
doi:https://doi.org/10.1037/0003-066X.49.12.997

Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. L. Erlbaum Associates;
1988.

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: A flexible statistical power analysis
program for the social, behavioral, and biomedical sciences. Behav Res Methods.
2007;39(2):175-191. doi:10.3758/BF03193146

Jesuthasan J, Low M, Ong T. The Impact of Personalized Human Support on Engagement With
Behavioral Intervention Technologies for Employee Mental Health: An Exploratory
Retrospective Study. Front Digit Health. 2022;4:846375. doi:10.3389/fdgth.2022.846375
Stiles-Shields C, Montague E, Lattie EG, Kwasny MJ, Mohr DC. What might get in the way:
Barriers to the use of apps for depression. Digit Health. 2017;3:2055207617713827.
doi:10.1177/2055207617713827

Lipschitz J, Miller CJ, Hogan TP, et al. Adoption of Mobile Apps for Depression and Anxiety:
Cross-Sectional Survey Study on Patient Interest and Barriers to Engagement. JMIR Ment
Health. 2019;6(1):e11334. doi:10.2196/11334

Bernstein EE, Weingarden H, Greenberg JL, et al. Credibility and expectancy of smartphone-
based cognitive behavioral therapy among adults with body dysmorphic disorder. J Obsessive-

Compuls Relat Disord. 2023;36:100781. do0i:10.1016/j.jocrd.2023.100781

Gonzales CH. The Impact of Peer Supportive Accountability on Use of a Mindfulness App in

55.

Depressed Colle ust 2022.

Zeng Y, Guo Y, Li L, et al. Relationship Between Patient Engagement and Depressive Symptoms

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

56.

57.

58.

59.

60.

61.

62.

63.

Among People Living With HIV in a Mobile Health Intervention: Secondary Analysis of a
Randomized Controlled Trial. JMIR MHealth UHealth. 2020;8(10):e20847. doi:10.2196/20847
Conley CS, Raposa EB, Bartolotta K, et al. The Impact of Mobile Technology-Delivered
Interventions on Youth Well-being: Systematic Review and 3-Level Meta-analysis. JMIR Ment
Health. 2022;9(7):e34254. doi:10.2196/34254

Weingarden H, Garriga Calleja R, Greenberg JL, et al. Characterizing observed and effective
behavioral engagement with smartphone cognitive behavioral therapy for body dysmorphic
disorder: A methods roadmap and wuse case. Internet Interv. 2023;32:100615.
doi:10.1016/j.invent.2023.100615

Molloy A, Anderson PL. Engagement with mobile health interventions for depression: A
systematic review. Internet Interv. 2021;26:100454. doi:10.1016/j.invent.2021.100454

Pham Q, Graham G, Carrion C, et al. A Library of Analytic Indicators to Evaluate Effective
Engagement with Consumer mHealth Apps for Chronic Conditions: Scoping Review. JMIR
MHealth UHealth. 2019;7(1):e11941. do0i:10.2196/11941

Furukawa TA, Horikoshi M, Fujita H, et al. Cognitive and Behavioral Skills Exercises
Completed by Patients with Major Depression During Smartphone Cognitive Behavioral
Therapy: Secondary Analysis of a Randomized Controlled Trial. JMIR Ment Health.
2018;5(1):e9092. doi:10.2196/mental.9092

Wang J, Knitter AC, Staab EM, et al. Association between wait time and behavioral health
appointment attendance across patient characteristics. Psychol Serv. 2023;20(4):983-987.
doi:10.1037/ser0000768

Ehret AM, Joormann J, Berking M. Examining risk and resilience factors for depression: The
role of self-criticism and self-compassion. Cogn Emot. 2015;29(8):1496-1504.
doi:10.1080/02699931.2014.992394

Reed-Fitzke K. The Role of Self-Concepts in Emerging Adult Depression: A Systematic

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

64.

65.

66.

67.

68.

69.

70.

71.

Research Synthesis. J Adult Dev. 2020;27(1):36-48. doi:10.1007/s10804-018-09324-7

Anderson M, Faverio M, Gottfried J. Teens, Social Media and Technology 2023. Published
online December 11, 2023:25.

Torous J, Lipschitz J, Ng M, Firth J. Dropout rates in clinical trials of smartphone apps for
depressive symptoms: A systematic review and meta-analysis. J Affect Disord. 2020;263:413-
419. doi:10.1016/j.jad.2019.11.167

Fiske A, Henningsen P, Buyx A. Your Robot Therapist Will See You Now: Ethical Implications
of Embodied Artificial Intelligence in Psychiatry, Psychology, and Psychotherapy. J Med
Internet Res. 2019;21(5):e13216. doi:10.2196/13216

Eberhart L, Seegan P, McGuire J, Hu H, Tripuraneni BR, Miller MJ. Attributes of Provider
Referrals for Digital Mental Health Applications in an Integrated Health System, 2019-2021.
Psychiatr Serv. Published online July 26, 2023:appi.ps.20220401. doi:10.1176/appi.ps.20220401
Histon T. How to pick employee mental health apps | Kaiser Permanente. Business Health Care |
Choose Better | Kaiser Permanente ®. Published November 22, 2022. Accessed October 6, 2023.
https://business.kaiserpermanente.org/insights/mental-health-workplace/mental-health-apps-
workforce-wellness

Abelson S, Lipson SK, Eisenberg D. Mental Health in College Populations: A Multidisciplinary
Review of What Works, Evidence Gaps, and Paths Forward. In: Higher Education: Handbook of
Theory and Research. Vol 37. Handbook of Theory and Research. ; 2022:133-238. Accessed
January 25, 2024. https://link.springer.com/referenceworkentry/10.1007/978-3-030-76660-3_6
Conley CS, Durlak JA, Kirsch AC. A Meta-analysis of Universal Mental Health Prevention
Programs for Higher Education Students. Prev Sci. 2015;16(4):487-507. doi:10.1007/s11121-
015-0543-1

Upsher R, Nobili A, Hughes G, Byrom N. A systematic review of interventions embedded in

curriculum to improve university student wellbeing. Educ Res Rev. 2022;37:100464.

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d
doi:10.1016/j.edurev.2022.100464
72. Graham AK, Greene CJ, Kwasny MJ, et al. Coached Mobile App Platform for the Treatment of
Depression and Anxiety Among Primary Care Patients. JAMA Psychiatry. 2020;77(9):1-9.
doi:10.1001/jamapsychiatry.2020.1011
73. Shack, M., Broner, S. E., & Conley, C. S. (2022, April 19-24). Facilitators and Barriers to
Mentor-Mentee Relationships in a Mental Health-App Intervention. [Poster presentation]. Loyola
University Chicago Undergraduate Research and Engagement Symposium, Loyola University,

Chicago, IL. Published online 2022.

Abbreviations

APP: app as usual

APP+O: app + orientation

APP+OPS: app + orientation and peer support
MI: motivational interviewing

mTDI: mobile technology-delivered intervention
PHQ: Patient Health Questionnaire

RCT: randomized controlled trial

TDI: technology-delivered intervention

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

Supplementary Files

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Conley et d

CONSORT (or other) checklists

Untitled.
URL.: http://asset.jmir.pub/assets/ 7d38f94c0a5194eb8992602952d10b88.pdf

https://preprints.jmir.org/preprint/56963 [unpublished, non-peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	CONSORT (or other) checklists
	CONSORT (or other) checklist 0



